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The relationship between the physical strength and characteristics of athletes
and the scores received for Figure in synchronized swimming competitions
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ABSTRACT

[Purpose] The purpose of this research is to clarify the relationship between the
physical strength and characteristics of athletes and the scores received for Figure
in synchronized swimming events. [Method] The 17 Japanese female synchronized
swimmers who participated in the Japan Synchro Challenge Cup 2010 were
evaluated. These students were divided into two groups (the upper rank and the
low rank) by their scores from that competition and were measured in regards to
physical characteristics (height, upper and lower limbs length, arm span) and body
composition (weight, body fat mass, lean body mass, %fat,) with XR26 (Norland
USA) by the DXA method, and the joint range of motion, muscle power, vertical
jump, stepping, and postural sway (9281E, KISTLER, Swiss). [Results and
Conclusions] The upper rank synchronized swimmers were significantly superior in
postural sway (Open eye 115+ 6.3cm, p<0.01 Closed eye 12.5+ 6.3cm, p<0.01),
sitting trunk flexion (60.5 = 3.0cm, p<0.05)), weight (54.6 + 3.9kg, p<0.01), body
fat mass (13594.1 = 2036.9g, p<0.05)), lean body mass (37930.9 = 2518.8g,
p<0.01)), %fat (25.1 +2.5%, p<0.05)), BMI (21.1 # 1.0kg/m?, p<0.001)) when
compared to the lower rank ones (Open eye 28.1 =11.1cm, Closed eye 29.23 +
11.3cm, 54.1 £ 6.1cm, 45.7 = 5.6kg, 8798.1 = 30704 g, 342954 + 3718.4¢g, 19.2 = 5.4%,
18.0 = 1.3kg/m?, but significantly inferior in the vertical jump (37.0 +3.5) cm,
40.4 = 2.6cm, p<0.05).

It is clear that the upper rank synchronized swimmers had high balancing ability
during the static standing position and heavier weight, leaner body mass, body fat
mass and higher fat%.
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2.1 HirE

WekiE X, THAY Y7 aFy Ly Ihy S
2010] @7 4 ¥ 7HHEICHY L7BE27240
EFOF T, 2014412 B S B T ERTRL
BERFILHE, V=T ETFSHDRNTHTDH %o
INOHHRE 2 KSOMRAMIZ X ) LA HE (2017
YIN84) &, Tufif BOMLLLTFI006.F TI9%)
WZT IR L7z HEBRE O RS TORRME, L%
F1IRT. T SOFT, 20114FEHFET

Bvg: T
BH | F& | Rk | 8= BERHIEG Al Fi | IR | SR | EERWS
A 19 2 72.535 ©) w 15 32 | 65597 —
R 18 5 69.793 ©) N3 15 55 64.01 —
N 18 9 69.096 - M4 13 61 63.883 —
M 14 10 | 67.732 - Y 13 70 | 63526 —
A2 15 12 | 67.484 — Y2 14 9 | 62.877 —
c 17 14 67.12 - Y3 13 92 | 62.685 —
N2 19 15 | 67.084 - M5 13 95 | 62.541 —
M2 18 20 66.85 @) S 12 156 | 60.439 —
M6 12 164 | 60.276 —
MEAN | 17.9 | 109 | 68.462 MEAN | 133 | 90.6 | 62.87
SD 1.96 | 572 1.95 SD 112 | 4428 | 1.69

EH. IR, BATARTEMBETREET P<0.001
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2.2 RIFIEHE

BB E O H RN 2 e, ARG D8R, T8
M, EFE. THEZ A VY —TllE L7, &1k
FEIZ, DXA #:12C. Norland-XR (Elk co. Tokyo
Japan) &M, FE, FIEVE. BIEHE. K
BEBF 2 M E Lze T 0l & BMI 2 &1 L7z,

RO BhIs i, R R &2 Hv. T8 B
O, . ARFEFHER. KFENTE. 90 BEAMEAT
TOWBE. 90 FEAMEAL TOAME) . I Uil
). eBas O, #his. WNEE. A4ie). R
B (PR, JRih) . EBE Udih, fE) %2, H
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). B0 QM & E L7z,

FrtE & LT BEEAIC TR AR o ik %
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2ME L, FEEEIEME L

,9,

WAL LT, &g OskEM % 5 e L 2o
EHEEMEMEE Lize AT v ¥ 7, AL
JERZFEIZ T O R M 2 e & L7z £

SCERBHEB DR 7 X MZHERL L SR &
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NT AR, BOBFEE LT, 74—
L — F928IE (KISTLER co. Swiss) Z v, &
JEH LR AL O BAIR, PIIRIC X 2R
% TRAIS softwear (DKH Co. Tokyo Japan) (2
IR EEEL LEHIMEE L2907,

2.3 #HEtniE

WEME, ORI OISR AT L
7oo LALBEE T OB, 55 N2 EEC
EHMEOME R L7205, unpaired Student’s T-
test I THERIY 7 b SPSS®% H W CH B AME %
1Tolze HEFKEIZP<0.05& L7z
3. #& R

3.1 SHFHEE

G, BBR, TR, RBEICHEROEEZ R
Dehole LaLaHBL, KE, KIFE. &
Melis, AIRIIE, BMI T EAZRE O FIgMEH3
EWEZ R L, AREAEZRD (K2).

x2 WREOSFHEE

720 IBONEE. EEDHIIZ

418 (n=8) F LB (n=9)

BEEIA R O °y i &2 ROl Mean(SD) Mean(SD) P
I A8 907 J 0 i i [l P el RE (ke) 54.6(3.9) 45.7(5.6) 0.01
RS TRER 1R (v X co. S () 13594.1(2036.9) 8798.1(3070.4) 0.05
Tokyo Japan) (ZTERMEDORH MRS E (o) 37930.9(2518.8) 34295.4(3718.4) 0.01
ZAARHIZ 2 ESE L. i TRRERAZE (%) 25.1(2.5) 19.2(5.4) 0.05
S L7 BMI(kg.” ni) 21.1(1.0) 18.0(1.3) 0.001
. . & (cm) 161.2(3.6) 158.7(4.8) N.S.
BRI L, SLBIRED, TR ALK (em) 71.3(2.4) 69.1(2.3) N.S.
O%& 2 ThE, T Oz il EEBE (em) 71.2(25) 69.4(2.1) NS.
EEE L7z MiATIOREEE L ATHKE (em) 87.6(2.8) 84.5(3.5) N.S.
T, 30 RIICETE 2 FEB ETB& (cm) 87.1(3.3) 83.9(3.4) N.S.
6B R (cm) 165.9(3.5) 161.9(6.3) N.S.

ZLoEEZFoMEME L,
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3.2 FAEFENE. BAE AEBZREVEDBD SN (£3),
BB T, R OEZRO -0 ELED

L B oM, REEONTE. BEEoMmE, 3.3 Rkt

S OJRI T, 5T ALRE O B Bl AT REARIE O, AR EAREIR S 2%

BHIZREWHZR L, I, Qb FRFIIZ  RLA (R4).

®3 BEHAEE. CAH. QBOLER

LA (n=8) TALE(n=9) b
Mean(SD) Mean(SD)
HEC ) 165.6(10.2) 175.0(8.3) N.S.
EE#C ) 168.8(10.9) 166.1(21.8) N.S.
HHEC ) 66.9(14.9) 39.4(20.7) 0.01
EREC ) 61.6(14.5) 40.6(20.2) 0.05
AKFEERC ) 78.81(105.6) 105.6(20.7) N.S.
_ ZEKFERC ) 80.6(39.4) 107.2(26.8) N.S.
R EaEn
HAKFEEHEC ) 56.8(42.8) 38.3(26.0) N.S.
EXKFHEC ) 56.3(47.4) 32.2(8.3) N.S.
ARREC ) 91.9(33.2) 60.0(5.0) N.S.
ERNREC ) 80.9(33.0) 66.7(28.3) N.S.
HHEEC ) 89.4(39.9) 80.1(29.9) N.S.
ENEEC ) 93.8(26.4) 74.9(25.4) N.S.
AEMC ) 145.0(4.6) 147.7(3.6) N.S.
EJEf () 146.9(7.5) 147.8(3.6) N.S.
B HHEC ) 12.3 (6.8) 16.9(3.7) N.S.
EHEC ) 11.3 (6.8) 15.7(3.9) N.S.
AEC ) 118.6(11.9) 111.7(7.9) N.S.
EJEf(C° ) 120.1(14.7) 113.4(8.2) N.S.
HHER(C ) 68.1(16.7) 58.3(10.0) N.S.
ENER(° ) 63.5(21.0) 58.3(12.2) N.S.
BB ANEEC ) 39.6(7.2) 49.4(11.0) 0.05
ERNEC ) 38.3(4.7) 50.6(10.4) 0.01
HHEEC ) 49.1(9.4) 41.7(8.3) N.S.
EoGEC ) 46.3(11.6) 40.0(7.5) N.S.
AR C ) 132(.39.7) 149.4(8.8) N.S.
FRBa EE#C ) 133.4(10.0) 149.4(8.2) N.S.
AEEC ) 12.5(5.3) 18.3(4.3) 0.05
T AR ) 11.983.7) 18.3(4.4) 0.01
HEBEC ) 47.3(12.1) 50.6(13.8) N.S.
EBEC ) 49.2(10.1) 50.6(13.8) N.S.
C—n aC) 11.9(6.7) 16.3(4.5) N.S.
() 12.3(6.6) 14.6(3.4) N.S.
¢ ) 8.6(4.6) 15.0(3.7) 0.01
Qff
E(C) 7.8(3.9) 15.3(3.2) 0.001
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T3, ST A F2TOMEMIC XY LR, T
AL HBOEREZ 0T 7228, 2RO/ RO
Yz 5L, LfEE THHROEEEZ A
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O, B, BEE, PRECEEZEDT.
(LN ey A 97 A AR N I= )Rl 1= )R RN N
iz, BMIICIAEAEZROI, Y7 aD#E

L8 (n=8) THIE#(n=9)
Mean(SD) Mean(SD)
#h A (Kg) 27.4(3.3) 23.9(3.6) N.S.
%(Kg) 25.7(3.1) 22.6(3.7) N.S.
BREfH A (Kg) 5.9(1.5) 5.1(1.51) N.S.
% (Kg) 6.3(1.7) 5.3(1.2) N.S.
I=E)8 47l A (Kg) 4.9(1.4) 4.4(1.5) N.S.
% (Kg) 4.9(1.1) 4.8(1.8) N.S.
B H1(Ke) 75.9(11.3) 54.4(9.6) 0.001
RERRTE(cm) 60.5(3.0) 54.1(6.1) 0.05
SIHIEBEY (em) 177.5(13.8)  183.3(8.5) N.S.
EEHU (cm) 37.0(3.5) 40.4(2.6) 0.05
LBl (m) 33.1(3.7) 34.0(3.3) N.S.
xR5 BHAM. T REHORSE
LI (n=8) THRLE(n=9)
Mean(SD) Mean(SD)
£ 5 RIGF5RE (sec) 0.04(0.13) 0.34(0.04) N.S.
ZATYE LS B4 (E) sl 52.4(3.5) 50.9(4.4) N.S.
v 53.3(3.0) 50.9(4.5) N.S.
RATYELY I (E) B 41.8(4.7) 45.9(5.1) N.S.
x 43.1(5.2) 45.7(5.2) N.S.
REFELEV(E) 47.9(4.5) 49.3(4.2) N.S.
BARRE BN EE (cm) 11.5(6.3) 28.1(11.1) 0.01
FABR Z 1 BhEE (cm) 12.5(6.3) 29.2(11.3) 0.01
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og: TR 18F 15F

NEAN(S.D.) NEAN(S.D.) NEAN(S.D.) NEAN(S.D.)

25 RIGERE (7)) 0.04(0.13) 0.34(0.04) 0.367(0.040) 0.361(0.040)
RE#HEV(E) 47.9(4.5) 49.3(4.2) 39.3(4.5) 38.0(5.0)
SIHIEBY (cm) 177.5(13.8) 183.3(8.5) 176.0(26.0) 187.0(22.0)
EEHKU (cm) 37.0(3.5) 40.4(2.6) 42.9(6.1) 42.9(6.5)
HiEH (kg) 27.4(3.3) 23.9(3.6) 27.7(4.10) 26.5(5.1)
E# N (kg) 25.7(3.1) 22.6(3.7) 27.7(4.11) 26.5(5.2)
E#H N (ke) 75.9(11.3) 54.4(9.6) 80.9(19.1) 76.9(19.3)
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