PIHHR TR 17 2 737 4 2013 -09 - 10 AR
Chinese Journal of Tissue Engineering Research September 10, 2013 Vol.17, No.37

@72 o crrceor

doi:10.3969/).issn.2095-4344.2013.37.024 [http://www.crter.org]
B, L. 5L T THRRAE 500 5 ATE & G A A AR LR o2, 2013, 17(37):6689-6694.

E R X FFIkiz s R B AS LS

Mo (T BRAERFRT SEEMAFFR, T BHEABKETTHT 530006)

NERRA:
1 WPRM, TRz RESG RS LRARM. CENSWIESEMEET A, R L Fekiz
EulAR RS A LR RNP AL ] ST

2 BHWF T, T E R P FEREVINE ) R GBS LS Iabs, 8% ESn maE, 7
SRR T A b, TR IRE IR TS T BRI 30 18 S M s S48 I S5 40
FKHEiR:
MW, APRRIGIRSE: BEEY; BB 4iWEHE; FEisshn: Wradn suike; Rt
MR Bl AHME; A gES
E/iF:
BEhEE; BEn: MMk F
E&EH:
I PR S (b FE AR BT O S H (KT201101-35)

mE

B UURIR, BRI I E R SR T AL A & H K.

B S #TE K 7 T EREVIBNZ S 37 (K B T G R AL

Fk: mEEEHREWIET L. bt RE FBCE . %8050 4 1H K L3 FRREVIBNS 3 i 1 3 MR 3t
AT R TR SORHE, R0 S T S SR AR R IS R BT b . WS AR HE: B
Wi, Z2F ATD fi. 45 ATD fii. Z£F AB H4. 4F AB H4%. AD BF4HL EREK. Ak,
Bl TR, T, 'K, FARIRLL

HEREER: ERL T TEENNSS) R S UTRSSMEAL AT LI A 4 2K, 2250 KIET RO RS, T8
HRAET e B RE LSRR, eI THRR, HUBRE AR () (AR AR,  Ho KRR TR B R A2 5 [
KT EREVIBNIE S 72 5 AR TR L I L2 3

Body shape and structure characteristics of national women’s handball team
athletes

Chen Hao, He Jiang-chuan (Institute of Sport and Health Sciences, Guangxi University for Nationalities,
Nanning 530006, Guangxi Zhuang Autonomous Region, China)

Abstract

BACKGROUND: Studies have shown that the physical development potential is often associates with certain
combinations of hand print features.

OBJECTIVE: To analyze the body shape and structure characteristics of national women’s handball team athletes.
METHODS: Fifty national women’s handball team athletes were collected from Shanghai, Beijing, Tianjin and
Anhui provinces and PLA. The body shapes of the athletes were measured by the Research Institute of National
Sports Council, and the hand prints were collected. The common factors of body shape and structure
characteristics were analyzed with factor analysis method, including height, weight, forearm length, wrist
circumference, hand length, hand width and index finger length and large-handedness index.

RESULTS AND CONCLUSION: The body shape and structure characteristics of national women’s handball
team athletes could be divided into four types: long trunk lean type indicator, hand skeleton and muscle fiber
development level index, flexible quality indicators as well as the alertness and mental level indicators. The long
trunk lean type indicator was the main factor to affect body shape and structure characteristics of national
women’s handball team athletes.
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Table 1 Descriptive statistical analysis of the test indicators of

body shape and structure characteristics of 50 national
women’s handball team athletes

T n o I K T bk 22
G Hi(cm) 50 167 182 174.94 3.472
A i (kg) 50 60.0 80.0 66.350 4.659 0
725 ATD £(°) 50 0 47 37.58 6.415
#iF ATD £(°) 50 0 49 37.86 6.836
JET AB BL(%) 50 28 46 37.26 3.864
T AB B8 (%) 50 28 50 37.58 4.717
AD B4 ¥ (cm) 50 82 242 164.70 29.698
B K (em) 50  70.0 79.0 74.846 22995
HIEF K (cm) 50 420 48.0 45.286 1.594 8
i FEl (cm) 50 142 17.5 15.588 0.6865
F-K(cm) 50 175 21.0 18.937 0.7645
-5 (cm) 50 7.4 9.2 8.274 0.4299
K (em) 50 6.2 8.8 7.460 0.4924
F A5 % (cm) 50 4.45 5.94 51122  0.3229

E: A T, D MR IETH L 3 IRIGSUINASIL . HAERER T RAHE L
SME) 4 NSTFHREERE, WEIREINMEKUGEN A, B, C, D 445 AR,
W T B EELWE—TT M — A i T; o, A, T, D 3 RiE
olesk, CLT AT RUBE AN

23 HFomeER WE2.

%2 [ 50 4 LTS ) G B R B ST AE KMO ke
TN 5E S Bartlett BRE AL
Table 2 Kaiser-Meyer-Olkin sampling moderately measured

values and Bartlett’s test of body shape and structure
characteristics of 50 national women’s handball team

athletes
T W5
Kaiser-Meyer-Olkin(KMO) $if:3d 8 il 5 i 0.652
Bartlett Bk 5(E ERRTT 582.185
H HE 91
BT 0.000

s RUIRERE SR T 27 -

FEAT EARF SR BR LR 56 (Bartlett's Test), M5
BRI R, HRAR BN AH TR 2 507 I,
RAReE AR ()%, N 12 B % 1 DR A R A
o BUREE 411 Kaiser-Meyer-Olkin)¥ & (KMO) 2 Hi
T AR AR, HAEAT0-1208, %4
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HAR i A1 2 R BOT 7 FAR R FAH 5% R BT 5 R /N
i, KMOFZIE T, 28 BMIIAR & 3E & R 10T, 2 s
WA IE AV R4 B

22 KMOHIIFE 5 BartlettBk XK 56 % B : KMOhiFf:
T FE I E 24 0.652, MHE K T0.5, Bartlettsk JE ALK {E
h1582.185, P(4#E=0.000)<0.001, #Hajsfsik, #*
AR i b A5 A8 R 1 20T o

BTN, 2 ARbRIF 7T T AR A THI R SN BT
GIEFAE , (ERHE S T 20 AT ) AURIABE AR 1 FH 114 ol AN &
Zetk, BTLL, TR AL ), R B4
L 14T R b, S = DU HAT LR S [ 5K
T FERGEVIBAIZ 3h 53 5 M4 B 25 85 MR AE 1) 32 22 M 7oK
SRV LE RS 2 B o6 I A FLA R . et T s AT
TG AT, VR R DR A R kR,
W3, FE1, HprsEpER k4.

%3 HE 50 4 T F RIS ) R S RE S A5 R AEAE DTRRE A
Rl Tk
Table 3 Contribution rate and cumulative contribution rate of

body shape and structure characteristics of 50 national
women’s handball team athletes

FFHEAR (Initial Eigenvalues)

D%y
FHILAE TR (%) RBTTHRE (%)
1 4.782 34.159 34.159
2 2.200 15.718 49.876
3 1.788 12.771 62.647
4 1.059 7.567 70.214
5 0.871 6.218 76.432
6 0.795 5.680 82.113
7 0.580 4.143 86.256
8 0.517 3.693 89.949
9 0.439 3.138 93.087
10 0.395 2.821 95.908
1 0.235 1.680 97.588
12 0.217 1.551 99.139
13 0.120 0.859 99.998
14 0.000 0.002 100.000

e R 31, HAHT 4 AR RIEE >, Rl ok 70.214%.

JHE 2% Ji5 1) 25 2 B3 %o I P Ay 6 AR Ok T 2 i 1)
JR A3 B AT AR R o XSS Ay 1 R A AT TR AR D R E, Tl
T AH G R BT DL T i 45 A o 55 4% 2 By 2 ] AR R
PR

MNF3A, A R4 IR N FHREE(E>1, BTt
BR#70.214%. N Tt —2 T4 LR IS 3, 4
AN R 7 5 AR Fe A 28 T 25 B KA AT e e e 19 I 1
AT
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Scree Plot

Eigenvalue
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Component Number

W I EFTLU HISE 4 MK TR 4TS, R 4 4
PRIA T, 4 M T )7 % TR L5 70.214%.

1 I 50 4 & T IRIES) A SR G A S R A
Figure 1 Scree plot of body shape and structure

characteristics of 50 national women’s handball
team athletes

#4 PIE S04 L TRIEE) R R GHE 4 D SEE A
THATHIEL
Table 4 Loading matrix of four common factors of body shape

and structure characteristics of 50 national women’s
handball team athletes

L%
A
1 2 3 4

i 0.806 -0.020 0.126 -0.056
R 0.630 0.342 -0.004 -0.099
7 FATDS -0.097 0.073 -0.004 0.783
#iTATDf 0.084 0.022 0.309 0.723
JE TABFLUEK -0.011 0.011 0.721 0.319
1 TABEFLUSK 0.085 0.051 0.770 0.243
AD AL 0.019 -0.152 0.777 -0.206
F K 0.906 0.022 -0.095 0.101
(RS 0.865 0.109 -0.062 0.140
It Bl 0.562 0.606 0.085 -0.054
SRS 0.824 0.275 -0.048 -0.163
Fio 0.143 0.905 -0.008 0.125
gk 0.702 0.134 0.258 0.002
EDN 7 0.132 0.932 -0.112 0.041

e TR 5 BT B T AE R AN A L IR i BLPIAR Ak, SRR R/
TFREES, LT RRR T 5 3

JiE e i P A FR) IR 1A 25 A A2 B 1R 3 Aoy ) L P A
I, ERHAEL AR /INRL T RS, S ORE DX 1 (135 3
DIk, A T AREK 4 AR 75 30 R TR
W, W EEHMAT AN ICNEN 71553, ST Ja N7 284
FEFER LAY, T R BN RN 78 . O T 3R
LR 785 30, 2edin A5 D115 70 R B0 P LR
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Table 5 Score coefficient matrix of four common factors of body

shape and structure characteristics of 50 national
women’s handball team athletes

D%
T H
1 2 3 4
S 0.228 -0.125 0.037 -0.029
(NS 0.124 0.089 0.007 -0.079
£ FATDS -0.004 -0.019 -0.142 0.595
#FATDS 0.036 -0.047 0.036 0.502
L F-ABE L -0.030 0.030 0.354 0.108
1 FABE L -0.015 0.047 0.395 0.040
AD B 88 -0.022 -0.008 0.473 -0.293
R K 0.269 -0.150 -0.122 0.135
EIERS 0.244 -0.098 -0.102 0.148
i F 0.059 0.242 0.073 -0.089
FK 0.191 0.025 -0.022 -0.105
Fii -0.097 0.443 0.029 0.020
TRk 0.168 -0.023 0.119 -0.029
FRIEH -0.103 0.460 -0.012 -0.028

Ee CREDHABILUT 4 ANIEPER T AR R & Al v 5
F1=0.228X1+0.124X2-0.004X3:--++* -0.103X14;
F2=-0.125X1+0.089X2-0.019X3-++** +0.460X14;
F3=0.037X1+0.007X2-0.142X3:--++* -0.012X14;
F4=-0.029X1-0.079X2+0.595X3-++* -0.028X14.

MBI, B, e, RS, B
Ko PR BIHRKGHOUER 7 BATRBEAAG, R
>0.63, 1M LFIX6IHE b [ W B A TE A KB AT
bR, B ATEARGRIHIL R IE 5] ROE L T RE Al
Az s I H B 5l 51 K 5 AR T 2 45 F R B2 H AR
PRGN G LIRS  SR T (AL,
SEAFCNE A 7 n] DARERE 0 L7 T BRIZ 3 53 i KR Tt
ULE =7 T

SILER G WL T TRIRH, X
FARAURTHEEATE A, Wi T 98 AT R EU D
AT AT BRI AL T EFRTRLAN, X PR R T
FERIZZN GORVE, WRFERIRE MM BOR, Mk, 28
2R 7 mT DURE O 1 - BKkia 8l B3 T3 28R
YR RILREEFERRR o

SV TS A TFABH LU 4 FABH LA
ADBAFEUEL, SO B S SORM ARG, LRI
it , TRC(HRA SUR KOG 18 % s W FE %, TRC(I7
BEUREE AT, B, SRR T AT LA
L T ERIZE BRI 3R TR AR -

SAILPER s /o FATDA . 4 FATDS, ATD
P B S S B R AR 2 —, 0 L IRAR I A
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Figure 2 Rotating space factor graph of four common factors

of body shape and structure characteristics of 50
national women’s handball team athletes
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Table 6 Literature review concerning the body shape and structure characteristics of athletes
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