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Analysis of the Body Shape, Respiratory Function and Growth Level of the Chinese Swimmers of the
National Training Team

XU Hong-qi , SHI Ji-peng , XU Gang , et al

(Beijing Sports University, Beijing 100084 China)

Abstract: In order to acquire accurately information about the body shape features of Chiese elite
swimmers, the article analyses 28 body shape indexes, such as the height, broadness, trunk and limb
circumference, thickness of skin-fold, etc., as well as the indices of vital capacity, one-dimensional center of
gravity and bone age of 125 swimmers in the 2006 national training team. The measurement reveals that the
body shape of the swimmers features streamline, which meets the swimming requirement of decreasing
resistance in water. But the growth tendency of trunk circumference is unfavourable for decreasing body
shape resistance. Proper training should be included so as to perfect the body shape. In general, the height
and the compound indices of the male swimmers are better than those of the national training team
swimmers in 2004. The muscle strength of the upper limbs and the respiratory function of the 2006
swimmers decline to some extent. The measurement of one-dimensional center of gravity and bone age of
minor swimmers may provide scientific reference for training athletes at an early stage.
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— Table I  Basic Information of the Swimmers in 2006 National Training Team

Eh AH D IR e Z3 —YEE)

.HI EES ™ s Bk S Bk

> KPR A ik 9 6 18.3 16.1 7.0 5.2 3 1 1 5 2 0

AL RS B Rk 18 18 19.0 17.7 6.7 5.3 0 6 18 11 0 1

a fik 5 14 20.3 17.4 8.6 6.6 2 7 7 0 0

ﬁ Uk 7 13 18.9 16.9 8.1 6.0 3 3 1 10 0 0

'."! K 8 12 20.6 18.2 9.4 5.9 1 6 6 0 0
ERERTe 6 9 18.5 16.8 7.3 7.4 2 5 3 3 1 1
SVE 53 72 19.2 17.4 7.9 6.1 14 28 36 12 3 2
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M3 2 A5, 2006 4 SRR S B A B s (i Y
2004 SEAALLHE T 2.81 cm, HHEAWEMEZER (P <0.05);
LA G T35 5 i 2004 SEAALLIRZD T 0. 69 em, (HICW 2=
o AFTREANL, SRR RIS S RIS A

SRAM, 188 b SR, Rar KA RS
RIZKEHE, &g R S BRI TES e > e AERR
RS G m Ll daRs L, PYRRIZS) BT W 22 5
L& Lmln, 2006 SR ER A S5 A S3AE CRER A S LE ]
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Table I Cmparison between the Trunk Length and Compound Indices of the Swimmers
Eizp7 L /e AhE /em AL Lt
el % « % « % «
2004 4 182.89 +5.85 172.29 £5.09 98.02 £2.85 92.97 £ 2.60 53.61 £ 1.03 53.98 £ 1.31
2006 4 185.70 + 5. 65 171.60 + 4. 69 98.80 £ 2.91 92.47 £2.85 53.21 £1.03 53.89 £ 1.12
B % -2.81 0.69 -0.77 0. 50 0. 40 0. 085
P i 0.023 0.500 0.208 0.397 0.070 0. 735

e ALt = A (cm) / B (em) X100

2.2.2 BFREALEZLIIF

M 3 Al%0, 2006 4 EZKUHKEDIBNS . LB 51 )E
WM T 2004 SEPA B, HIEWEMEZESR; HB . LA
B TR GE A AR T 2004 4EBA B, BLRCH ARG B2
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2004 ERABL, HIHRAIRW B ENER (P <0.01); #2006 AEEUIIABA 51 1R L R EEFR BRI R R 3, ARl
Bv BN« IE =R 7 2R 2004 A0, BB SR, AR T BRRK P IZ S I 1
HL s B & 2R (P <0.01). Zelmlkn, &My, SEMENEE A PRIk LLseE .
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Table Il  Cmparison between the Trunk Broadness and Compound Indices of the Swimmers
Ei=g JH % /cm e /em Tk RIUFEE/em
PE % %« % &« % &« % %
20044 42.29+1.89 38.47 +2.32 31.97+1.92 30.78 = 1.24 20.30+0.72 20.10 +0.76 59.41 + 11.36 43.24 + 11. 61
2006 4 42.85+1.66 38.79 +1.63 28.87 +1.82 27.69+1.98 19.32+0.78 19.38 £0.75 90.78 £ 17.37 69.71 £ 16. 16
YifE 2 -0.55 -0.32 3.10 3.08 0.98 0.72 -31.37 -26.47

Pﬂii 0.140 0.484 0. 000 0. 000 0. 000 0. 000 0. 000 0.000
WEMIRE = O+ BT / (B4mXx2) X100 AMIEH= g% — 8T / 7% X 45,

x4 BA 5258 T R e 2L 52 A L

Table IV Cmparison between the Trunk Circumference and Compound Indices of the Swimmers
fibx JIGFH /cm JEEFE / cm TEH /cm JYq FH — B FE /. Cem)
PE % % % £ % % % £
20044 98.36 £4.91 91.53 +4.53 76.94 +£4.95 68.31 +3.70 89.92 +3.91 85.67 +3.60 8.44 +3.64 5.86 +4.36
2006 4 99.82 +£4.62 90.42 +3.55 77.00 £4.25 69.15+3.99 92.98 £4.11 89.57 +3.40 6.84+4.16 0.86 +2.63

W% -1.46 111 -0. 066 -0.84 -3.05 -3.90 1. 596 5.007

P {f 0.149 0.181 0. 946 0.314 0.001 0. 000 0.55 0. 000
2.3 RISV DIBABA By 10U b 1 be 458 5 53 B MTEKAHFREFELEZR (P<0.05); TK. F%. T
231 LREEALELIH MM EEIE B EEER (P<0.01); &% “I50H

45 5% 6 I, 2006 EFFHIREN B gy — i Bl 2004 SR, LR, LB
KRS hrseth LT 2004 46BN 1, ELAREE. kK. miee MOKBEEARY 2004 SEBABARLE, BUOREIH LW ETEER .

*5 FA R BB RIS A TR LR

Table V. Cmparison between the Upper Limb Length and Compound Indices of the Male Swimmers

EiE07 $6¥E /cm FiE—Lhe/ (aw) FIBK /em BEEIMFK /em FK /en F /e FIi# / em?
2004 4= 191.74 +6.68 8.85*£3.72 80.61 £3.42 46.08 £1.83 19.33+£0.83 8.29+0.33 160.43 &£ 11.48
2006 4= 194.58 £6.22 8.89%£3.62 82.09+*2.76 46.84*1.63 20.00%1.24 8.57*0.37 171.60 %= 15.43
Bfr 2= -2.84 -0.036 -1.48 -0.76 -0. 68 -0.28 -11. 18

P i 0. 039 0.963 0. 024 0.039 0. 005 0.000 0. 000
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Table VI Cmparison between the Upper Limb Length and Compound Indices of the Female Swimmers

L2 fREE /em  HEE—Sm/ @ BEK /em BIEMFK /em FK/cm F9% /cm FHi/ em?
2004 4 177.63 £6.39 5.34+3.07 75.26+2.74 41.82+£7.10 18.32+0.68 7.59+0.32 139.10+8.85
2006 4 177.66 £5.99 6.06£3.45 74.88+2.78 42.41+£1.72 18.20+0.75 7.62+0.34 138.73 % 10.69
B % -0.03 -0.72 0.38 -0.59 0.12 0. 024 0.37

P i 0.981 0.311 0.518 0.51 0. 443 0.734 0. 865
232 LEBEERLLSIARF 2.4 FRSKHFDR UL IIBABA BY B b g B4R 15 5B

BT 5, 2006 “EEKFARENNG . LRI LR 5 4 1 T patsank
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B~ LONGY EREREE I BAE T 2004 RN EL, RTINS sl 7 1,78 om REH SRR (P <0.05); /)

PR (P<0.01). Zibr%n, 2006 4NN LN pup 2 soae K 7 137 cm, BUEHKIEK T 3.39 om,
L RIS TRE, GeiE2006 =EINN G SEE ERAUADY B pgsion B A g2 5R (P <0.01); K. 2%,
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Table VI Cmparison between the Upper Limb Circumference and Compound Indices of the Swimmers

fiabs IR /em R SORATE /em T ZE /em

PE5 % ES bl ES bl ES
2004 4 32.68 +2.43 29.03 + 1.61 29.35+2.34 26.84+1.75 3.33 £ 1.44 2.19+0.59
2006 4 33.06 + 1.97 29.00 £ 2. 34 32.21£1.90 28.54+2.38  0.847 £ 0.58 0.46 0. 32
BfH 2 -0. 38 0. 0299 -2.87 -1.696 2.49 1.73

P 1K 0.412 0.948 0. 000 0. 000 0. 000 0. 000
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Table VI Cmparison between the Lower Limb Length and Compound Indices of the Male Swimmers

ks K /em NN /em PRI /em K /en SR /cm SRR/ em?
2004 4 92.08 £+ 4. 39 17.28 £2.44 25.93+2.11 26.28 £ 1. 05 9.84 +0.48 258.90 +£20.71
2006 4 93.86 £ 3.92 48.65 £ 2. 34 29.31 £ 1.81 26.59 + 1. 10 10.05 £1.34 267.82 £ 42. 39
By 2= -1.78 -1.37 -3.39 -0. 31 -0.21 -8.92

P {H 0. 044 0. 008 0. 000 0.179 0. 352 0.229
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Table IX Cmparison between the Lower Limb Length and Compound Indices of the Female Swimmers

LAY K /e ANBE IR B /em PR /e AK /e A5 /e JRMIAL/ em?
2004 4 87.86 £ 3. 34 14.43 £1.83 23.96 £+ 2. 60 24.43 £1.93 8.93 +£0.40 218.57 £23.72
2006 4 85.97 £4.03 14.03 £1.94 26.30 + 2. 04 24.03 £1.10 8.86 +0.44 213.26 £17.96
B % 1.89 0. 396 -2.34 0. 397 0.07 5.31

P i 0.022 0.331 0. 000 0.188 0. 440 0.212

2.4.2 THEAERLI AT

3R 10 AT %1, 2006 FEE S UFKEENIA B IA 2RI R R 341
fe e 2004 AEBA . ol BEFEIMERTIN T 0.59 em; /MRS
{EIEIN T 1. 08 cm, HEAWEMZER (P <0.05); B

iy 0.83 em, HEAIRR WEMEER (P<0.01). HEN
Xn] g 2006 45 FBA T K EE I3 KA HARE, nlRE 2
i S I T P 38K R A8 0 £ 5 TR« 2006 4 [ Sk A
YIBA L A 53T B PR $ b 5 2004 SE A GIAR LEIS G W % 22 5 o

%10 BA 5% T Iz Rl BE B e 52 6 b LR
Table X Cmparison between the Lower Limb Circumference and Compound Indices of the Swimmers

fibx KBEFE /cm /MR /em R /cm

PE % « % % % %
2004 4 55.38 £ 3.67 52.89 +2.82 36.86 £ 2.00 33.78 £ 2.26 21.67 £ 1.09 20.56 £ 1. 20
2006 4 55.98 + 2. 94 52.79 £ 2.36 37.94£2.29 34.47 £ 1.80 22.49 £1.18 20.82 £ 1. 66
By 2= -0.59 0.103 -1.08 -0. 69 -0. 83 -0. 26

P i 0.393 0. 847 0.021 0. 100 0.001 0.429
2.5 KUK EIIBAA B RUEIE . NGk, iR TN OISR T 2004 B bt R, SOALRIE RIS
JCEL AR bR i BE AR Y5 20 B BABTEm, TR EEER

h# 11 53 12 750, 2006 46 5 H ik S 5 A 5 3
A Y 1 8 R S AR R T 43 L8 B8 I - 2004 4EBR 5, 1H35 G
WEMEER BONRRE. SOFEREUS ST 2004 #EBA G,
B EAAE BEEZER (P <0.01). % Ew%, 2006
SRRV T A 52 S R & B R B, YRR LT, S TRsK
Peddmt 51, 2006 S Sk AR I A 22 B 03 Bk 1 Ak e R
SR+ 2004 LA B Ah, LA A 5 8 R K AR TR

2.6 EISHFDK HEIBARK S0P HLGE B JESE Araibr it be ik 15 B

K 13 0%, 2006 EH. LA ROMEE. MiEE /
WL i e B I B T 2004 SEBA L, BLS3BA S
WEFHAA L EEESR (P <0.05); LA RMIEE.
Wiy &/ B PR W 2R (P <<0.05), MivEETEER
HAEW B EEZER (P<0.01). % A4, 2006 45,
LN PR MLREEE 2004 HEBA B % .
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Table XI Cmparison between the Thickness of Skin-Fold, Weight and Compound Indices of the Male Swimmers

s EF A /um JEITAE /mm HEZIBF AL /mm PRHE % R /kg  WAEHAEEL/ kg o om !
2004 4 7.62+£2.61 9.71 +2.31 10.31 £ 4.08 12.21 +£2.48 73.03 £ 8. 16 40.10 £ 3. 81
2006 4 6.85 +2.22 9.65 +1.98 9.67 +3.10 11.85 £ 1.90 79.65 = 7.06 42.87 £ 3.24
By %= 0.77 0. 06 0. 64 0.36 -6. 62 -2.77

P 0.133 0. 895 0.395 0.438 0. 000 0.001

T BT H = AT/ BiX 100

F12 TR EREBEE . REREE SRR

Table X Cmparison between the Thickness of Skin-Fold, Weight and Compound Indices of the Female Swimmers

bzt AL /mm JE 4L /mm AL /mm AN % A /kg  SUAEEIRE/ kg o em !
2004 4F 11.11+2.58  10.83+2.45 13.85 +2.67 17.76 £2.92 61.05+5.73 35.41 +2.83
2006 4F 11.334+2.87  10.38+2.03  12.81 +2.68 17.46 +£2.84 62.13 +5.01 36.18 +2.39
Bfr 2= -0.23 0.45 1.04 0.296 -1.08 -0.77

P ff 0.703 0.331 0.070 0. 629 0. 333 0.154

T BT H = AT/ BiX 100

F13 BRI R R IR AR R

Table XIII Cmparison between the Vital Capacity and Compound Indices of the Male Swimmers

Fahr Jili 75 5 /m1 JiliieG 5/ G EE (md o em 1) JilivG fEFE 4 / (ml < kg !)
3] % u bl u bl 'S

2004 4F 5540.67 + 810.56  3968.13 +713.49  56.20 +6.93 43.30+7.19  75.01 +£8.24  65.08 &+ 10. 57
2006 4 5531.04 + 1063. 78 3667.78 £480.13  55.30 £9.79  40.58 £5.19  69.36 +11.37 59.16 +7.29
Ve % 9.63 300. 35 0. 90 2.72 5. 65 5.91

P i 0. 962 0. 035 0. 625 0. 032 0.019 0. 006

T MG R = S A/ R
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LFEME 97,94 eme ARIERXT 1990 4 LU AR 55 |
LN AT T RS AR I E , AT B AT X
B, O —EEAT . BARIEMERS A, o 1 AR,
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