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Age- and sex-specific differences in muscle flexibility and joint laxity in
junior competitive swimmers
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SLR : Straight Leg Raising, HBD : Heel Buttock Distance, TFD : Toe Floor Distance
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AT E KBRS RO 3 ML L, T=F4 X —

AEREB

5 —%& T 1 B CRIER L 7.

HBD (&, MEEARZZ Tk 52 o0 IR B 5 % A0 8h 1 L2
i S, R & B0 0D die i 350 D AL Bl 2
AR E IS T 0.1em HAL TRidk L 72,

B A L, HAREEAME S - HAY
NEY F—3a VIRESIZE S [T B R
O IClE I NCHE LY, RIS TAbE) E ) T
e I = A= —2HWT 1" HALCTRigk L
co MMEOYAIC (IF) & &KLl

JA B SRR AL C o0 R BI ST A BELE, RTINS 6
FTHLMME RIREAS 2T MEL L, T=F X —
5 — % H TR By S By 0] Bk 2 10 AL CTREER L
7o, IRBIEIMEME OB LR 720, WElX 2
ORI X - TT, 1 A2 P 2 [
L, o1 Ah AR & e L7z

JE B S A T oo R BIER T IR A BE L, IRME o
PATREEBEE DS $ AL L, T=F XA —¥F—%
HWTRKRERMAELY 1° BT CRisk L 7.

124 HARRR X R —VEFRES  Vol. 31 No. 1,2023.



Ja1ZT

BGEFOFERES L VBRSO ERE S LUMHE
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PV :n=33 B :n=52 B :n=77 M :n=9% EXES ZH.
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. ¥ 651+195  745+101  758+211  761=207
H 0 (m) 0 Ss7il64 481183 544+191 55.7 £19.9 062 <001 0.66
y 5 1.1£56 07+70 20£69 14+75
=Y
G B em ) geins 50259 Sox i S 062 <001 066
. A W 547+148  543=152  503=136  483=144
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HBE BRI C) L oreilas 606+140 528132 535+170 001 <001 076
. ¥ 957+210  937+187  971+178  996=153
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Sy £ (R 7%, SLR : Straight Leg Raising, HBD : Heel Buttock Distance, TFD : Toe Floor Distance

TFD (&, fhEhny i 2 B E & e L 72 B o IR im &
HEAEHIZT01lem

B LimoEEE L,

S

HALCRLER L 72,

3) METERIEEI

R %, FAERNC/NG-6 4F, i 1-24F, 351
A, W 23D ARCHHE L. £2ToMEEAIC
OWTC, FREBLUONEZRET 5720, F4K
e (B - &) 2R E L ZRRH kB S
Bt 21T - 72, AREZEHAER» S S N6
W2, FHBEMog s LT B (4RI 4 B < MR
2#) T Tukey-Kramer 12 X % % H I % F it
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72 AR O 4 BEH C Tukey-Kramer #1412 & % %
B Z TR L7z, 2B, SatFW@mE, JMp®
Pro ver.16.1.0 (SAS Institute Japan, H#) {2 THT
W, fEfRER 5% K A E L L.

HARRRX R —VEFEEE  Vol. 31 No. 1,2023.

R2IERNB LB LR TCOZKMWETH D
R ESHGNOBRE R L F2, B2
TR B X OB LKl bz KR
L7-.

ZICELE RO OGRS, S TOWEEH
THELRREERPEON D Rro7 (p
>0.05).

ERICE B ERRE, HEENEMAE (<
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JEBE S i £ 1 (p<<0.05), MRBAE PR C o 2 B
it AR (p<001), TFD (p<005) TiEH 5
N7z, RIWLLINSOFERIZ L 2 EREPHE LN
7o H ORHMEOR R E R Lz, TN
fEfETIE, PI2EERBRLCH3EIEB X
O 23 4E TIRAE T - 72 (p<<0.05) . 1B BEHT P e
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SLR : Straight Leg Raising, HBD : Heel Buttock Distance, TFD : Toe Floor Distance

2 ERBBLVBLRTOEAEBDLLE

AETIE, A56FELHRLTP3EIEBLY
W23 ETIMEE R L (p<001), 12 4E & b
LCH23ETEMTH 72 (p<0.05). HBD T
X, NS6ELIEBLTHI2EB X351
ETEHBETH -7z (p<005). KRR T
&, P 124E LT3 E LAEB L UE 23
ECTEMEZ R L (p<0.05), WEBIEiMHIEA T LR
M AEIE R 124 LR L CH3E1ES
FUOE 23 FE TR TH - 72 (p<0.05). TFD I,
ING-6AEB L O 12 4E & LR L TR 2-3 4E T
fEiTdH -7 (p<0.05).

ZICHELE ST & AR O R, TH M
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Fems, iR RHEEE, 5 2 AT oIs BN E - b
Tes e, I B £ s, e BA SR  lEM B, SLR,
HBD, TFD THETH -7z (p<005). ThbHD
95, JEIEENE, HBD B X O TFD P Tl
THY, IR 52 B CoR B NbE -
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Sy + R, HBD : Heel Buttock Distance, TFD : Toe Floor Distance
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(Abstract] This study assessed age- and sex-specific differences in muscle flexibility and joint laxity in junior
competitive swimmers. Of the 452 recruited swimmers aged 10-18 years, 256 were male and 196 were female.
Muscle flexibility and joint laxity of the upper and lower extremities were measured using five and seven tests, re-
spectively. Two-way analysis of variance (age group and sex) was performed. When interaction effects or the main
effect by age group was detected, post hoc comparisons were used to test differences between variables by the
Tukey-Kramer method. The results showed no significant interaction effects between the tests. Heel Buttock Dis-
tance (HBD), predominantly reflecting muscle flexibility, and ankle dorsiflexion angle during knee extension indi-
cated decreased flexibility in older swimmers (p< 0.05). Knee extension angle reflecting joint laxity, indicated in-
creased laxity in older swimmers (p< 0.05). Shoulder and hip joint internal rotation angles reflecting muscle flexi-
bility and joint laxity, were decreased in older swimmers (p< 0.05), while toe floor distance (TFD) showed in-
creased mobility (p< 0.05). Sex differences were observed in shoulder rotation width, distance between middle fin-
gers, shoulder joint internal and external rotation angles, elbow joint extension angle, hip joint internal rotation an-
gle, straight leg raising angle, HBD, and TFD (p< 0.05).
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