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ABSTRACT

[Introduction] Synchronized swimming is a sport in which swimmers perform with
high artistry and dynamism in a special environment both in and above water. For
example, in a split movement, swimmers in an upside-down position vertically thrust
their closed legs out of the water at a high speed, split their legs to an angle of
>180°, close them instantaneously, and go underwater in a vertical direction. To
accurately understand the physical functions of synchronized swimmers, the
standard range of motion (ROM) and muscle power measurements alone don't
appropriately consider the characteristics of the sport. Therefore, we conducted a
study that aimed at establishing an alternative evaluation method unique to
synchronized swimmers to evaluate the physical function typical of synchronized
swimmers. [Method] We measured ROM and tightness in 21 synchronized
swimmers. For ROM, movements of the shoulder, hip, and ankle joints were
measured; in addition, the lengths of the pubic bone submerged movements unique
to synchronized swimming including a split of the legs and shoulder girdle muscle
were comprehensively measured. Tightness was evaluated by the straight leg raise
test. The results were statistically analyzed with a significance level of 5%. [Results
and Discussion] All ROM values were greater than the normal ROM of Japanese
people. The items showing a left to right difference in flexion were horizontal
adduction and external rotation of the shoulder joint and hip joint flexion (R 141.9°
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+135, L 138.9° £10.6), with the right leg SLR test showing greater (R 152.6° =13.7,
L 145.0° +10.8). In a front split, the lengths of the pubic bone submerged
movements in a right front split showed a significantly greater value than that in a
left front split (R 6.0cm =59, L 0.5cm £ 5.7). In general, in sports involving a left to
right symmetry, difference in the left to right ROM of the hip joint in female athletes
could result in major disability such as congenital dysplasia of the hip joint;
therefore, continuous evaluation is required. The left to right difference observed in
a front split movement typical of synchronized swimming involved a hip flexion on
one side and extension on the other side. Although a left to right difference in flexion
was observed in this study, no left to right difference was observed in extension. To
appropriately determine and evaluate the physical functions of synchronized
swimmers for performance improvement and disability prevention, a method
specifically evaluating movements unique to synchronized swimming needs to be
established.
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Swimmers in an upside-down position (I) vertically thrust their closed legs out of the water at a high speed (II), split their legs to
an angle of >180° (II), close them instantaneously, and go underwater in a vertical direction (IV).
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Member of Japanese delegation

National level athletes

3 The posture of the split movement

DFEHMZY 2 =7 MR 2 EZD7-WE LT 72
B TWBE I EDIREINT. LI LA
Mo, FHEMELZT T MEEZAKH T
A7)y FEIEE oYy rar L A RAA R
YTV BRI oW T OB IR ST B
53, BEETEOLRBE WS TS0, Hilzi
LPBSMOHEZITo 720 ZOMWETIE. FHH%E
A L7285451360£59cm & FEDCKER & 1
TIZHE 25Tk A A A&, 180° Lh_E o> BB % 47\
VB LEZLNIZD EMERNICL7284613205
£57cm L RFIC L o TIIIE AR & D T
wAAET, A7V v PEMEICBWTI80° LB
WTERWERTFOFLEOTREEZ BETE WV
W REREIR Lz E7o0 Ak, hFMEICEEE
BIGHITENREVWT L ZUFAXRAAL I VT
WHICBWT, BETEEEe PO S A4 b A RIS
EAEPFAELTVASZ L LS HFHICHRTE
720 WENHROEAZEIZOWTIRRED 5D NATHE
ZEDORRE S —H L TW5B, BETEEP. 74
b A A DL ZENFEHIN BT 5 0 IEARHTH
L5 RBEOMAERESELHIE, 4 PAAD
KAESEEL G 2 D WREND 5720, 5%D
WFZEDFE L Lizvy, 72, M3IR Lz DI,
KA A7) v MEEE YR, BEHEO MR

I L, BT 94 A Y FARZEEIT
ZlE%b, £oT, FHY R Kneneoka H ¥ A
B L7-L) 2T SR REE 7 51 5
TEDIFAEL TV D, T2, Mo 29EHML T 5
LS TEMCE> Ty 7 oz ki Tw
L EFORMBH;IE. HARERNAEERZLHARY N
E) 7T —3 g VEFERPED D — M 7% BT B
33 (Range of Motion : L'F, ROM) OZHEMRE
VLT E2A$ 572002, WO T
W IEM 2 FHI2MT 23, ROM % & 0 F kbt &
B & ORRERGET 5 2 L 25 EL v, LA L,
EBROBRBY TIEFBNIC ROV ET, F
LAVEFENRBY ., BELOMFBLRBINTY
b0l ZENL, BETHOBLEISL S INHH
EDEFREMGE L, BBUFEIC WA o 727220
FHEHA BT LG ERELREEEZ DN D,

SEXW

1) BMEABWHS : v rrud 4 XA IV FEKIC
B 74 FaT7HHORNEBFORKE, 4]
L OBtk ELERY KENRITEH $29%
p7-14 2010

2) Tadashi Wada ® : An analysis of the postural
sway in synchronized swimmers. Pacific Sci.
Rev., 12 (1) : pp22-23, 2010



7187

3)
4)

5)

EFIES  HARY v 7 uatopr.  HZEM L
56-59, 2008.

WEHRE © KIKOES#T 7 v 2vy A - HD,
2010

PHEE L KK EFO AR — Y IME - B
EDFE—FETAR—YRFEL T —AR—= 2
V= 7 ZBHEOMNT— BEAREEE 30 (3):
161-166, 2010.

iR EA T UV /v i b B S M S M/ = EX0))

7)

HAZS - B - BIL - ot - 545 - BER - X - FIE - #1E - FE

L ARBERE RTINS 330F 5 [ 23 & 3 72 22 U D AL A
(Fehisr) 2013

R 7 AEMEREN AAKKER >~ v
URHES FHAEARES 2011 -20124R % THEIHR
R OHEFERCR . R TR W, AR
EANBARGHER, 7985, 2013.

8) Kaneoka K, Shimizu K, Hangai M, et al. : Lumbar

intervertebral disk degeneration in elite competitive
swimmers. Am ] Sports Med, 35:1341-1345, 2007.





