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Somatoldgical study on soccer players by somasometry
and Moire method

Akira TAKAHASHI, Teruo UETAKE, Mitsuhiro MATSUMOTO and Kunio YAMANAKA

The purpose of this sutdy is to clear the anthropometriacl features of soccer players. Comparisons

in somatic measurements and Moire contour patterns were made between soccer players (117 persons)
and other event’s players, that is, sprinters (21), middle and long distance runners (25), jumpers (31),
throwers (18), kendo-men (48), swimmers (40), and non-athletes (47).

Soccer players were classified into subgroups according to their field position, career and

technical level.
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The results were as follows:

Soccer players were smaller in body size than throwers, but were greater than middle and long
distance runners and non-athletes.

Significant differences were observed in a number of somatic measurements between players in
high level and ones in low level.

Moire contour patterns on various regions were not significantly different among subgroups of
soccer players classified according to their career.

Significant differences in Mbire contour patterns were observed between GK and other field
positions of soccer in front thigh and hip regions, and between players in high level and ones in
low level in hip and calf regions.

Moire contour patterns of soccer players, especially in front thigh, hip and back thigh regions,
differed significantly from those of other event’s players.
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II E#¥eHE Table. 1 Expressional method of the most
1. % E protruded points (x100)
BREIREEETSCHET 2y v —KE Front chest trans. (R) b/ a
174 THY . FLIF18~23F Th 2, BREDE Front chest vert. (R) e/ d
BB ERE 3 ~13EThH D BB iR, v — Front chest trans. (L) c/a
DEFIG b v —= v 7 E+ARARERTH S L Front chest vert. (L) f7d
Bx5, 2l MEEE LT, B LGEERT Front thigh N ?;z
4. PRIEHEETF254, EJEEEE?BI%, BT EE Back chest trans. (R) K/ i
F18%, AEEFABH, AUGEFIOH, —BALT Back chest vert. (R) n,/m
5B BEF0E AT, Back chest trans. (L) 1./
Back chest vert. (L) 0,/m
2. AIEEA Hip trans. (R) a,/p
2N F YRREHE AT DIZEE DWW T Hip vert. (R) t/s
HE xR o7, T2bb, )EE, OEE, 3) Hip trans. (L) —r/p
EREE, OTE, 5, 6)a— LA, 1) Hip vert. (L) u/s
FlGiE, §)MUNE, O) R TE, 10)15HE, 1) Back thigh N
MISRRREE, 12)BaBH, 13)BEERH/NEH, 14) B, Calf (R) v/ x
15)16) £ LR R, 17)18) EAEIBRAH, (L) z /%
19)20) EEREEB K, 21)22) 74 T RREAH, ~ trans . position in transvers direction
23)24) =4 mih e, 25)MERKIEE, 26) B vert : position in vertical direction
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Table. 2 Means for somatometrical measurements of each groups. (Kg, Cm)

D5

il

o

RReEE
1. &#5HAENMES & ot
£ 2 REERFREIZOWTY v 7 — &b

BEEBLRHELLbDOTH D,

— 229 —

SOCCER SPRINT |M&LDISTANCE| JUMP THROW KENDO SWIM | NON-ATHLETE

17 21 25 31 18 48 40 47

% sd b3 s.d. X sd. X s.d. b4 s.d. b4 s.d. X s.d. X s.d.
Weight 64.9 5.2 | 66.2 6.3 | 58.2 4.5°*| 64.1 5.4 | 79.7 7.8**| 66.3 5.6 | 66.9 5.8 | 50.7 7.6**
Height 171.0 5.8 |174.4 6.2 |170.4 4.0 [172.2 4.3 |176.8 5.3**[171.9 4.2 |171.5 5.2 *|169.8 5.0
Upper arm length | 31.3 1.7 | 31.9 1.4 |.81.2 1.1 | 31.6 1.4 | 32.2 1.4* | 31.7 1.3 | 32.1 1.6* | 31.3 1.6
Lower limb length | 89.9 4.0 | 91.1 3.7 | 8.7 3.0 | 88.9 3.2 | 90.4 3.3 | 8.3 3.1 | 89.6 3.8 | 8.0 5.7
Sitting height | 917 3.0 | 93.7 3.7¢ | 911 2.2 | 92.6 2.1 | 95.9 2.8'| 92.0 2.4 | 92.0 2.7 | 91.8 3.0
Rohrer index 120.5 10.5 |125.0 10.1 [11.76 6.7**[125.3 8.6* |143.9 10.0** [123.2 5.0 [132.9 10.2 |[121.7 13.3**
Biacromion 389 2.3 | 398 1.7 | 385 1.4 | 394 3.2 | 412 1.1**| 39.2 2.1 | 40.4 1.4**| 38.4 1.9
Chest breadth 28.0 1.9 | 27.6 1.2 | 271 1.0**| 277 1.3 | 30.8 1.9°*| 285 1.2 | 29.1 1.3**| 27.5 1.6
Waist breadth %5.2 1.5 | 25.8 1.2 | 24.9 1.2 | 25.2 1.2 | 27.7 1.6**| 25.9 1.3**| 26.4 1.3°*| 24.1 1.3%*
Biiliac %6.5 1.7 | 275 1.2° | 262 1.6 | 269 1.3 | 285 15| 27.3 1.2**| 27.0 1.3 | 26.4 1.4
Chest depth 19.2 1.0 | 19.4 1.1 | 189 1.1 | 191 1.2 | 2009 1.7**| 19.2 1.2 | 19.6 1.3* | 18.2 1.4**
Chest girth 90.3 3.5 | 91.0 3.1 | 89.4 3.5 | 91.9 4.0 [100.9 4.3**| 91.9 4.6 | 95.1 4.2 | 85.4 4.6**
Waist girth 73.6 3.3 | 727 3.1 | 69.7 2.7+ 714 2.6**| 80.5 4.3**| 74.4 4.3 | 755 31| — —
Hip girth 90.5 3.1 | 90.6 3.8 | 86.7 2.8| 88.9 2.7 | 97.6 4.1**|912 3.3 | 89.6 3.0 | 88.0 4.2**
Upper arm girth 27.6 1.3 | 27.9 1.3 | 25.6 1.3**| 27.2 1.4 | 32.4 1.4*| 29.4 1.6°*| 29.8 1.5%| —  —
Fore-arm girth 25.7 1.0 | 25.9 1.0 | 24.4 1.1%| 255 0.9 | 28.7 1.0°*| 27.6 1.2**| 26.2 1.00*| — —
Thigh girth 5.6 2.4 | 541 3.0 | 50.5 1.8*| 52.9 2.6%*| 50.5 3.5**| 53.3 2.4**| 53.8 2.1* - -
Calf girth 37.5 1.7 | 38.1 1.6 | 35.8 1.2*| 37.3 1.7 | 40.1 2.1*| 372 1.7 | 366 1.7 — —
Hg‘}fe’x‘gg‘ﬂgi”h 29.5 1.3 - - - - —  — |32 16| — — |21 15| — —
Fat scapular 8.4 2.2 7.9 3.0 6.6 1.9%| 80 1.9 | 103 3.6° | 9.2 2.7 8.7 1.8 - -
triceps 6.6 2.2 7.6 4.1 6.4 1.7 5.4 21| 6.1 2.6 6.1 2.0 71 2.1 - -
abdomen 7.6 3.7 5.2 17| 51 11| 6.9 1.9 | 10.3 4.7**| 9.5 3.7 9.2 2.9* - -
suprailiac 9.8 4.8 — — — — 9.5 2.3 — — — — 11.8 3.5** — —

1) #E, vyyr—hEEE, —BLh KRl
(1%Kk#), BTELD/IEw (1%KkHE),
7o, HEHERE, BRBE, ALH, Kk IZIZIERU
ETH 5,

2) REEHE, Yy b—LAE oMt DHE
HEE->THEREEERWY, 20MMoEHE
O BEDOIAICESA >N, SRIZEE
B, Cx ke (5%, 1%Kk¥), b
FELHTE, KkE D& (5%Kk#),

7z, TREREDOEE L ELED SRV,

—e L DIERE < (1 %kHE), EEEISAEER,

BTELVNE (5 BRI,

1 %7K¥#E), Hv

A — 0w —VOVIREUL R, BRE, /I, K
WERERETHZ 2, BTELDNAEL(1I%
K¥E), PRI BB —RIDEREV

(1%9

3)

5 J67K¥#E)

IBEEE, —BYCAT, Yy b —RBIRTE,
Aik& D40, HEEERE, BE X IZIZEREOM
Thd, L2L, HHACKRET2 &, v —
1 IBRRIE Tl R - 21, BU/NRIBTIRAE



—230—

ID/NRWETHLDICHL, WEIETIITE
BEEE, S RRE L R/NRBETE—REDKRE
V3,

4) FAREH, Yvr»—RBELAYOEEIBY
CTERTEIVERICINE (1 %k#E), izt
EEBIDERCREW(1 %AE) E, by
H— LAERERE E ORI W FhOEE I B W T
LVEEBZRRED 50T, BhE L OB
KBEABEIZOAERENRDD LN, 85I
By A —F R, KEKCHRT E¥EE0 FERE
HTEE20(1%, b%Kk#), THROREEHE
HTlc@ncnws (1%, 5%KE),

5) KEEE, v h— i 3EEEOE, SRR
DEFEH® & CIEER, BEO _ LBEEOMEI
HLTERFRERICKEL (1%, 5%k
#), BCBRTEOEREHRLEL, alE0E
B, KEKOEH L BEHOME L EhEnE
B3V (1%, 5%Kk#E), THbb, ¥v
H—DERERIRTE, KkED#EL, dREE
BERBRIE X D By,
DEOBRERET DL, Yvi—DFEEE

RN A THRTE L0/ sw, DTERES—®
Ihiksw, £, vy r—REFHEE TIZE

Er, IBRERTRBE L, FREE TREEE
EOEMUENREVWET 2D, Vv BB
WTIE, GKERL o 7 v —¥ —i&, ETR—

WEERD Zk 2EEan, EREDADOERG, Bic

THRTR—Vavta—nEThbidnidx s
BV, Licddo T, ¥y A—0OTFEIZES ZL72
TR, R—Ve2E5, kb3, BETEERE
ZHEHEORBERHEELHCITE->TEY, ¥y
B —BEOEHREESEED S b THRIC TR

BOEELRIZTT I LRERTH-> T, BENE

BIEE, BCBRCIEY v 4 — B O RAEEN

FoHond, Thbb, yvi—idkEkoREHE
BTRAERAKIZE > TWEY, THROBEHE
BTR#icchs X DERLTW D,

2. Vv h—EF OREBREHREGEHAME
RIBIPv - BFeREBRFRI~6F, 6

~ 98, 9~12€, RELAED 47NV —-T1GT,

ENTROT N — 7 OEEFFREE R L2
DTH 5,
Yy i —ETF OBBERR O EREFHAE TR,

bEDPUEBRERI~6EDI L —TL 6 ~94F
D7 v—7 DM EREREAES, 9~128202
N—7"t ORI iEER LR, RU < SFEER

6~ 94 L 9~12F & DREIC I MFRIREEIC F N
FhbUKETEREESEDONLRZU T, &
I IR ESC L A TR ZRFEEL VD
DErEZGNDE,

UED XS kfERPSH2 &, KFROWHRE
DEE, VoA —RKEEOLLEDERIRL L
bEKTO SEMOEEHFCERINTWE b
DEHESHh, ThUBEO v —=v 72k L
THY v I —FROFFOESHENFEOFREI
RETEERFEFECRRbLIL VLD EEDN
5,

3. RO s B AETANE

FAFY Y H—DRY Y a VNS EEHEIE
PHBLALDOTH S,

—i312FW, HBIZFB, GK X » EREEH»E -
Twa5(1%, 5%K¥E), o—L VIEITHIC
FW, HBO AWBEN TV 5 (5 %7KHE), FRE
FHE, u— L VIO WTFW & HB, FB&GK
LERENZFRHB L S5E, FWIZHBX b ER
B, GKZFB& b EFEESZRLENENRL TV
Pz aZEaEs s niw, BEEETIRFWE
GK, HB £ GKD D f&#%iE, HB - FB, HB x GK
DEOBIEEBICEEENAD 5N, ZNFNGK,
FBOA SO 7 V—7L D BENTw3, LaL,
fho 7 v —HCREEZERRDSNT, BEHE
HIxGK % < oD 7 v — 7RI 1 ELER R = D
SNEVWEHETHZEELL D,

FBEEEO S b BECEA RS AR I8 S
WEWIZ3f L TGKD H 28, HBIZ W L TFB, GKD
FrENTHE Y, EEf BRI 2 0EmR A
ohb, ELEADRIRREAEIZFBEGKOMIZ
FEEXRDONLE—DEEATHY, Lizdto
TCKBMD T RTCHD I N—F N L TERICE
NTW23EBETH 5, FWEHBES & U'FW £ FB
LOMICREDH HEEIZFEER T, FWIZHBE
FBOHEIOKREITHB LS L 5,

FIEED > b, BEZSTD &N 5HEEIZ T,
e BER, BEEEZOTH Y, WE, BB LT
1%, HB, FBIAFWIZEERTE D RE< (5%, 1%
ki), FBIZGKL D K&\ (1 %K), &7z,



23] —

Table. 3 Means for somatometrical measurements of soccer player’s

groups classified by their career (Kg. Cm)

3—6 6—9 9—12 12— T—test
16 44 51 6 1 2 3
b s.d. b s.d. X s.d. X s.d 2 3 4 3 4 4

Weight 64.1 5.0 64.3 4.8| 65.8 5.6 64.8 4.3
Height 170.3 7.2(170.5 5.0(171.5 5.9]172.8 6.3
Upper arm length 31.1 1.9 31.1 1.4 31.4 1.8| 31.8 1.5
Lower kimb length | 89.3 5.1 89.0 3.2 90.3 3.9 92.1 5.0
Sitting height 91.2 3.6 91.7 2.5 92.1 3.3| 91.4 2.6
Rohrer index 130.2 11.41129.8 9.5[130.6 11.1|126.2 14.6
Biacromion 39.4 1.7 38.7 2.1| 38.9 2.4| 37.0 3.4
Chest breadth 28.4 1.4 27.9 1.0 27.9 2.4| 27.8 8.4
Waist breadth 25.2 1.4 25.1 1.0 25.4 1.8] 24.7 1.0
Biiliac 26.7 1.3 26.4 1.1}f 26.4 2.1| 27.0 1.0
Chest depth 18.8 1.2 19.0 1.0 19.4 0.9 19.1 0.8 *
Chest girth 90.0 4.4 89.8 2.94 91.0 3.6| 90.1 1.1
Waist girth 73.7 3.7 73.2 2.7| 74.0 3.7| 73.5 2.9
Hip girth 90.0 3.7 90.3 2.7} 90.6 3.2| 90.2 3.0
Upper arm girth (R)|27.8 0.9 .| 27.5 1.2 27.7 1.5| 27.9 1.0

(L)j27.1 1.1 26.9 1.2 27.4 1.6| 27.9 0.9
Fore-arm girth (R)|25.9 1.0 25.6 0.9 25.7 1.1| 25.5 0.4

(L)|25.4 0.9 | 25.1 0.8 25.3 1.0| 25.3 0.6
Thigh girth (R)|54.4 2.1 54.7 2.1| 54.8 2.7| 54.2 2.2

(L)|54.2 2.0 54.4 2.2 54.7 2.6} 54.3 2.1
Calf girth (R)|36.9 1.6 37.4 1.8| 37.6 1.7} 37.5 2.0

(L)| 3.8 1.3 37.3 1.7| 37.2 2.1 37.9 1.9
Upper arm girth (R)[30.2 1.4 | 29.5 1.3| 29.3 1.3 - = %
(in flextion) (L)|29.5 0.7 29.0 1.3 29.3 1.5 — —
Fat chest 4.7 1.5 4.5 0.9 50 1.9 — —
scapular 8.6 2.0 8.2 1.6 8.4 2.5 8.1 2.1
triceps 6.1 1.6 6.6 2.1 6.5 2.2 6.2 1.9
abdomen 7.0 2.3 7.1 2.6 7.7 4.6 8.4 4.3
suprailiac 8.0 2.1 9.9 4.2 9.8 0.5| 10.5 5.2 =*
front thigh 8.2 2.5 7.9 2.4 8.6 3.4 9.0 3.0
back thigh 12.4 3.8 11.7 4.4| 12.3 5.6 13.5 5.3
knee 7.4 2.2 8.3 3.0 8.1 3.1 — —
calf 5.7 1.6 6.5 3.1 6.2 1.9 — —
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Table. 4 Means for somatometrical measurements of soccer player’s

group classified by their field position (Kg, Cm)

FW HB FB GK T—test .
34 33 39 10 1 2 3
X s.d. X s.d. X s.d. X s.d. 3 4 3 4 4
Weight 64.4 5.5 62.7 4.6| 66.3 4.9] 68.9 4.9 k |k ok ok ok
Height 169.6 5.6|167.9 5.2|173.4 4.9|176.5 .5.5 ko kok koK ok ok
Upper arm length 30.7 1.3 30.6 1.5 31.8 1.5| 33.1 1.9 sk kok | ckok kK| ok
Lower limb length | 88.5 3.9 88.1 3.3 91.0 3.4 93.9 3.7 Kok okok [k okok| ok
Sitting height 91.5 3.0 89.9 2.7| 93.0 2.7| 94.2 2.3 * ok kok kok| %
Rohrer index 132.3 11.4|132.6 11.9127.3 8.7|125.2 6.5 I E
Biacromion 38.6 2.6 38.0 2.2 39.6 1.5| 40.0 1.4 * ok ok
Chest breadth 28.1 2.3 27.7 1.2 28.0 2.0 28.6 1.3
Waist breadth 25.2 1.3 25.3 1.2 25.0 1.9| 25.4 1.0
Biiliac 26.5 1.1 26.2 1.5| 26.6 2.2 27.4 1.3 * *
Chest depth 19.0 1.1 19.2 0.9] 19.3 1.0 19.1 1.1
Chest girth 90.3 3.8 89.3 3.20 91.1 3.0 91.6 4.0 *
Waist girth 73.9 4.4 73.1 3.0| 73.9 2.9| 73.7 2.3
Hip girth 90.2 3.6 89.2 2.4 90.9 2.9, 92.9 2.4 * * ok ok
Upper arm girth (R)|27.7 1.3 27.3 1.4} 27.7 1.3| 28.1 1.1
(L)|27.3 1.4 26.9 1.4 27.2 1.4} 28.1 1.0 *
Fore-arm girth (R)[25.6 0.9 25.3 0.9 25.8 1.0 26.6 0.9 Kok | ok kok| ok
(L)|[25.3 0.9 24.7 0.8 25.3 0.9] 26.4 0.7 kok | ok kok |k ok
Thigh girth (R)|54.7 2.6 54.2 2.6 55.0 1.3} 54.8 1.8
(L)|54.8 2.4 54.0. 2.6 | 54.6 2.2| 54.9 1.8
Calf girth (R)|37.4 1.7 37.5 1.9| 37.4 1.6| 37.7 1.8
' (L){37.0 2.3 37.3 1.8} 37.3 1.6} 37.8 1.7
Upper arm-girth (R)|29.3 1.2 29.7 1.2| 29.5 1.8| 30.5 0.8 * % *
(in flextion) (L)|29.1 1.0 29.1 1.1 29.4 1.7] 29.8 0.3 * % % %
Fat chest 4.1 1.1 4.9 1.4 5.2 1.6 4.0 0.8 * % * %
scapular 8.3 2.5 8.6 2.0 8.3 2.0 7.9 1.5
triceps 6.2 1.7 6.6 2.1 6.8 2.4 6.2 1.9
abdomen 7.8 5.0 7.5 3.4 7.3 3.0 6.6 1.9
suprailiac 9.5 5.3 9.8 4.3 9.8 5.0 9.0 3.1
front thigh 8.4 3.5 8.4 2.7 8.6 2.8 7.0 1.8
back thigh 12.2 4.5 12.1 4.7| 12.6 5.8| 11.3 3.8
knee 6.5 1.5 8.3 2.5 9.2 3.8 6.8 1.5 * % % %
calf 6.8 4.0 6.1 1.9 6.5 2.5 5.1 1.0 * *
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Table. 5 Means for somatometrical measurements of soccer player’s
groups classified by their technical level (Kg, Cm)

A-RANK | B-RANK | C-RANK [ D-RANK | E-RANK T—test
23 26 34 22 11 1 2 3 4
b'q s.d. X s.d. X s.d. b4 s.d. ® s.d 2 3 4 5 3 4 514 5 5
Weight 67.4 5.7| 63.9 6.3 65.4 4.4 63.8 4.4| 63.6 6.1 *
Height 173.3 6.4[171.0 6.2|171.4 4.4]169.8 6.5|168.7 5.9
Upper arm length 32.1 1.9f 31.3 1.6 31.2 1.4| 30.9 2.0 30.7 0.9 *
Lowerlim_blenéth 91.1 4.3 90.1 4.0 89.7 3.3| 8.3 4.6 87.7 3.3 *
Sitting height 93.3 3.4 91.3 3.2 92.0 2.4] 91.0 3.0| 90.9 3.3| * ®
Rohrer index 129.6 11.01127.8 10.8(130.2 9.8]130.7 10.8|132.6 12.3
Biacromion 39.3 3.3} 39.1 1.5] 39.0 1.4| 38.5 2.3|.38.3 1.6
Chest breadth 28.0 0.9f 27.8 1.4 28.1 2.8| 27.7 1.0 28.1 1.2
Waist breadth 25.4 1.2 25.3 1.1 25.2 2.0| 25.0 1.2] 24.6 1.5
Biiliac 27.0 1.5 26.8 1.5 26.3 2.1 26.1 1.1| 26.4 0.7 *
Chest depth 19.4 1.0 18.7 1.2].19.4 0.6| 19.2 1.3] 19.0 1.3] * *
Chest girth 91.9 3.4| 90.4 4.1| 91.4 3.3| 89.6 3.0 90.3 3.7 * *
Waist girth 74.2 2.6 73.2 3.7 73.9 3.1 73.4 3.0 73.0 3.8
Hip girth 91.4 3.1 89.5 3.5 90.8 2.6( 89.4 2.8( 90.2 3.8 *
Upper arm gith  (R) | 27.9 1.6 27.6 1.4| 27.9 1.4| 27.5 1.0 27.7 1.4
(L) | 27.7 1.4{ 27.3 1.4 27.4 1.4| 27.2 1.2| 27.3 1.4
Fore-arm girth (R)| 26.0 1.2 25.6 1.1| 25.7 0.8f 25.7 0.8| 26.0 1.0
(L)| 25.6 1.2] 25.1 0.9| 25.3 0.8( 25.3 0.8 25.2 0.9
Thigh girth (R)| 54.9 2.4] 54.0 2.8} 54.9 2.5| 54.3 2.1| 54.3 2.7
(L)| 54.9 2.4| 53.8 2.8| 54.8 2.4 54.3 2.0 53.8 2.7
Calf girth (R)| 37.9 1.8( 369 1.6 37.4 2.0| 37.3 1.3| 37.3 1.5
(L)| 37.3 2.7| 36.6 15| 37.4 2.0{ 37.3 1.4| 37.3 1.3
Upperarmgirth  (R) [ 30.7 1.5| 29.2 1.6] 30.2 1.3| 29.5 0.7| 30.0 1.7] *%* * % * % * %
(in flextion) (L)| 30.2 1.4| 29.3 1.8| 30.1 1.2 29.2 1.1 29.8 1.0 * * %
Fat chest 3.8 0.8) 4.0 1.0 4.7 1.1 55 2.1| 5.1 1.1 kk ckk o kEk | kK kk ok
scapular 7.5 1.4 7.7 1.9 8.7 25| 87 23! 9.0 1.3 * ok kx
triceps 6.3 1.8 6.0 2.1 6.5 2.0| 6.8 2.1| 6.0 1.9
abdomen 7.1 2.9 6.8 34| 7.2 4.2| 89 38| 8.1 3.6
suprailiac 8.7 2.7 9.2 4.7 8.7 4.5 10.9 5.5 9.0 4.2
front thigh 8.0 1.9| 7.6 3.3 82 3.0 89 2.8/ 9.5 3.2
back thigh 1.5 3.2| 11.5 5.3| 13.1 4.4| 15.0 6.4| 14.0 5.9 *
knee 6.0 1.3 6.3 1.6 6.8 1.7 5.9 14| 7.8 2.1 * * * * ok ok
calf 6.7 31| 58 15| 7.3 24| 7.9 34| 7.7 1.8 * ok ok kok
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Table. 6 The position of protruded points for each group

SOCCER SPRINT | M&L DISTANCE JUMP THROW KENDO NON-ATHLETE
117 21 25 31 18 48 47
X sD.| X S.D.| X X s.D.| X S.D| X SD| X S.D.
Front chest trans. (R) | 37.8 3.8 [36.8 4.0 |39.8 2.5**|37.8 3.4 |35.3 3.7* |38.1 3.7 |[38.9 3.6
Front chest vert. (R) 37.3 3.1 |35.7 9.0 37.9 6.8 37.5 2.5 35.1 2.9**|38.3 3.7 37.4 2.8
Front chest trans. (L) | 37.5 2.7 |36.9 2.4 39.0 2.2 |38.7 2.7* [34.8 2.5**[37.4 3.3 37.1 3.6
Front chest vert. (L) | 36.8 3.0 |34.7 9.6 36.9 6.8 36.5 2.4 34.4 2.3**137.0 2.7 36.6 2.7
Front thigh (R) | 51.5 3.7 |46.2 4.8**146.3 5.9** | 46.1 5.0** [47.2 3.6**|46.6 3.8** [47.0 4.4**
(L) | 52.7 4.1 [46.0 4.9**|45.0 5.9** [45.6 5.2**|47.2 3.5**|46.2° 3.6** | 47.4 5.2**
Back chest trans.(R) | 29.8 3.4 |30.2 2.8 30.7 4.9 29.8 2.9 28.8 .4.6 29.3 2.9 29.0 4.1
Back chest vert. (R) | 30.6 4.1 |33.1 4.6* |[36.1 8.2**]29.3 3.3 30.3 2.7 31.6 2.4 31.3 2.9
Back chest trans. (L) 29.6 2.7 |31.0 2.9* |31.6 3.4**[30.4 3.6 29.6 4.8 28.1 2.4*(29.9 2.7
Back chest vert. (L) | 28.7 3.2 |33.6 3.4**|35.7 8.4**|30.4 6.0 31.4 4.8* [29.3 2.6 29.8 3.4
Hip trans. (R) | 31.3 2.1 |31.1 2.4 31.7 1.8 31.5 2.4 30.0 2.5* |31.7 2.0 33.0 2.9**
Hip vert. (R)| 30.8 2.3 [31.2 2.6 29.3 2.4**129.6 2.4* |31.9 1.9 30.3 1.8 31.3 2.8
Hip trans. (L) | 32.4 2.8 |31.7 1.9 32.3 1.8 31.8 2.6 32.2 2.9 32.1 2.4 33.2 6.3
Hip vert. (L) | 30.6 2.3 [31.2 2.5 29.3 2.5* [28.6 2.4**|31.3 2.4 30.2 2.0 31.1 2.4
Back thigh (R)| 67.6 4.9 |66.4 5.7 68.7 4.5 65.4 5.5% |64.2 5.3**[67.3 5.4 69.5 5.1
(L)| 67.4 5.0 [67.9 6.1 68.7 5.6 65.4 4.9 63.8 4.9**167.2 5.5 67.3 5.9
Calf (R)| 32.2 3.0 [31.5 2.3 31.2 2.9 31.0 3.2 30.8 2.8 30.1 2.9**130.9 3.0*
(L)| 31.7 2.9 [31.3 2.4 31.0 3.7 30.1 2.9**130.3 2.8 30.0 2.8**|31.0 2.8
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Table. 7 The position of protruded points for soccer player’s
group classified by their field position

—— ——

F 9—12

3—6 6—9 12— T—test
16 44 51 6 1 2 3
% s.d. X s.d. b4 s.d. X sd. | 2 3 4 3 4 4
Front chest trans.(R)|37.1 5.8 | 37.2 3.0| 38.6 3.6/ 35.8 3.9 *
Front chest vert. (R)|37.2 2.5 38.0 3.9 37.1 2.7| 36.3 1.4
Front chest trans.(L) | 36.3 2.8 37.6 2.6| 37.5 2.8| 37.4 1.7
Front chest vert. (L)|36.8 2.8 37.2 4.1 36.5 1.9]| 36.4 1.5
Front thigh  (R){53.4 4.8 | 51.3 3.1| 51.6 3.3| 50.4 2.8
(L)}53.2 4.4 52.6 4.1| 53.1 4.0( 51.3 1.2 *
Back chest trans. (R)| 31.7 3.9 29.6 3.0| 29.4 3.2 31.4 26| * =*
Back chest vert. (R) 30.3 4.2 30.2 2.8| 31.3 5.1} 29.5 1.5
Back chest trans. (L) ] 29.9 3.9 29.5 2.5 29.4 2.6} 30.3 2.2
Back chest vert. (L) 27.9 2.6 | 29.0 2.9] 28.7 3.6| 29.1 1.8
Hip trans. (R)|31.4 2.6 31.4 2.0 31.4 2.1 30.7 1.6
Hip vert. (R)[30.8 2.3 | 30.8 2.2 30.8 2.3| 31.6 2.6
Hip trans. (L) 32.7 2.7 32.0 3.5| 32.4 2.4 32.8 1.3
Hip vert. (L)[30.9 2.3 30.6 2.4 30.2 2.1 32.3 3.3 *
Back thigh (R)[67.5 6.8 67.9 4.4] 67.6 4.8| 71.1 4.3
(L)[67.1 5.7 67.5 4.2| 67.4 5.6 71.1 3.0
Calf (R)|32.1 3.1 32.5 3.1| 31.8 2.8| 33.9 1.6
(L)l31.8 2.9 | 319 3.0 31.4 29| 32.7 1.6
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Table. 8 The position of protruded points for soccer player’s groups classified by their career

FwW HB FB GK T—test
34 33 39 10 1 3
X s.d. X s.d X s.d. X s.d. 3 4 3 4 4
Front chest trans.(R) [ 38.0 3.5 38.4 3.5| 37.6 3.6| 35.3 6.9
Front chest vert. (R)|37.3 2.8 37.7 4.2 37.6 2.7] 359 3.3
Front chest trans.(L) | 37.7 2.5 36.5 3.0| 37.9 2.4| 37.0 3.4 *
Front chest vert. (L)} 36.4 2.0 37.2 4.44 36.9 2.6].36.9 2.5
Front thigh (R){52.1 2.5 50.7 3.8} 51.3 3.6| 55.3 4.1 * ® % |k %
(L)|52.6 3.4 52.4 3.9 52.8 4.5| 55.5 3.9 * *
Back chest trans. (R) | 30.4 3.3 28.8 3.4 30.3 3.3] 29.7 2.8
Back chest vert. (R)[31.0 4.5 31.4 5.1| 30.2 3.0| 28.3 3.4
Back chest trans, (L) | 30.0 3.0 28.8 2.3] 29.7 2.7| 30.1 3.3
Back chest vert. (L)|28.9 3.5 29.2 3.2 28.7 3.1| 27.0 2.3
Hip trans. (R)|31.4 1.9 31.7 2.1| 30.8 2.5| 31.8 1.3
Hip vert. (R)[30.3 2.1 31.2 2.5{ 30.5 2.1 32.5 2.4 * ok *
Hip trans. (L)|32.4 2.8 32.7 3.6 32.1 2.5] 32.1 3.5
Hip vert. (L)[30.0 2.1 30,9 2.6 30.5 2.1} 31.8 3.0 *
Back thigh (R)|67.2 4.4 67.8 -4.3| 68.0 4.8| 69.7 8.1
(L)|67.9 4.8 68.0 5.5| 67.0 4.7| 67.9 6.8
Calf (R)|32.5 2.7 32.0 2.9| 32.2 3.0| 31.8 3.7
(L)|31.8 3.0 31.6 2.9 31.9 2.7 31.1 3.3
Table. 9 The position of protruded points for soccer player’s group classified by their technical level
A-RANK | B-RANK | C-RANK | D-RANK | E-RANK T—test
23 26 34 23 11 1 2 3 4
X sd X sd. X sd % sd % sd | 2 3 4 3 4 5 4 5 5
Front chest trans.(R) | 37.8 4.7 |37.8 3.5|37.4 3.3(37.8 3.2(39.1 3.3
Front chest vert. (R)|37.1 2.4|37.3 1.4|36.3 3.2|37.5 2.6[38.8 6.6
Front chest trans.(L) | 37.6 3.0 [37.8 2.5|37.1 3.1(37.2 2.9(37.2 2.4
Front chest vert. (L)|{36.1 1.8]|37.1 1.6|36.2 2.3{36.9 2.6|38.3 6.9
Front thigh (R)|51.6 4.6|52.2 3.8|52.4 3.4|51.5 3.3(52.2 3.9
(L)|52.8 4.0]54.1 4.9}53.5 4.0[52.7 4.2]52.0 ‘3.5
Back chest trans. (R)|29.7 3.1{29.1 3.030.2 3.4(30.3 3.2/30.8 2.9
Back chest vert. (R)|31.8 4.7|30.2 3.8|30.2 4.6(30.2 3.9{3l.2 4.5
Back chest trans. (L)|29.5 2.7|29.0 2.9(29.6 2.9[29.7 3.3|28.9 2.7
Back chest vert. (L)|29.1 2.8|27.7 4.2|28.8 3.3(28.7 3.1[28.5 2.3
Hip trans. (R)[31.1 2.0[31.4 2.1|31.3 1.9(31.3 2.1|32.1 2.4
Hip vert. (R)|31.8 2.2(29.6 2.230.7 2.7030.7 2.630.6 2.5]|% %
Hip trans. (L)|32.3 2.4{32.5 2.0{31.5 3.3|32.8 3.2(32.3 3.8
Hip vert. (L)|31.2 2.4|29.5 2.1|30.4 2.6|30.5 2.6|30.6 3.1| *
Back thigh  (R)|67.2 .5.9|68.7 4.5|67.5 4.5|66.7 4.5[68.5 2.9
(L)|67.1 5.8(69.3 6.7|66.8 4.3|67.2 3.4|68.4 3.1
Calf (R)|33.7 3.2(31.0 2.5|31.5 3.0{31.9 1.9]33.2 3.1[*% * =
(L)|33.2 3.1/30.4 2.4|31.1 3.1(31.6 2.2(32.7 2.8 |*% =
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