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Pen i FHFLVELSHCPBELEIREEEEL L4 (1
repetition maximum, 1RM) ™~ 2 A gt 2 R 32 L Ay 112 &
APFELFRES S A BH P DHREP IR LR HFKT X FF R & IRM
B o AL P XD ANT LDl i W OB IR (Static stretching, SS) &2
¥ #1dZ (control, CON) o & B E# ivy adFr 304 > k4L 304 » & &
B3FZ o A FHRIER A e E RN EED o FEaIL s > TiE{T IRM B
o AP HIIT L CRIRAB R A B ARPIRE LT SR IR
BRPIH > BRI ABREFTARAPRISR B DFEY B
PRI IRM 2R3 5 > A2 7 RAIL 2 FX i EF LR (FE VY E AL
VS. $41AI® 57,7 £ 109 vs. 584+ 11.0 kg > p > .05) > # i » € P AT i
HE IRM £ 30 (¥ B dZ vs. 74 » 122.9 £ 27.4 vs. 126.7 + 27.8
kg>p<.05)° #4& IRM g it & ([#F iV B adZ — 3312 ) 324 a2
x100%) #HE IRM et £2 F > T @ g F £ 8 (p>.05) % hE+ ki
Fac R (FREEIEvs. 4l ags > 1.58 £ 10.52 cmvs. 2.08 £ 11.55 cm »
P<.05) 2 & 3 $ic & (i ¥ B AT vs. 24 &I2 5 6.17 + 11.05 cm vs. 6.75
+11.75cm > p<.05)> & Bk F 4 s (FLE VB AL vs. £ EJT 0 42.3
+6.0cmvs. 41.8+59cm > p<.05) Ad B %AJL2Z B T aF LB -
BWHIEEVE 3x30s) XA EHEAPELELINIHTAELIR L 7§
PEPIE IRM £ 30 > @ & ¢ ¥ % Mg IRM £ 11 o
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Effects of Static Stretching on the Bench Press and Squat

Performance in Female Weightlifters

Jun, 2013 Student: Chung, Chieh-Jui

Advisor: Cheng, Ching-Feng

Abstract

Purpose: To examine the effect of static stretching on the subsequent 1
repetition maximum (1RM) performance of the bench press and squat, and
flexibility in female weightlifters. Methods: Twelve female weightlifters were
recruited as participants in this randomized crossover designed study. All
participants performed either static stretching (SS) to the upper and lower body
or control (CON) treatments prior to the 1RM test. Each stretching exercise was
maintained for 30-s with 30-s rest interval, and repeated 3 times. The CON
treatment did not perform any stretching activity. The 1RM tests were conducted
immediately after experimental treatments, which were separated by at least 48
hours. The flexibility tests included the sit-and-reach test, and shoulder reach
flexibility test. Flexibility test was performed before and after treatments.
Results: For the effects of static stretching on the bench press 1RM performance,
there was no significant difference between the two treatments (SS vs. CON,
57.7 £ 10.9 vs. 58.4 + 11.0 kg, p > .05). However, the 1RM performance for
squat was significantly lower in SS than that in CON (SS vs. CON, 122.9 + 27.4
vs. 126.7 £ 27.8 kg, p < .05). No significant difference was found on the 1RM
percentage changes ([SS—-CON/CON] x100%) between bench press and squat
exercises (p > .05). No significant differences in the flexibility of right shoulder
(SSvs. CON, 1.58 £ 10.52 cm vs. 2.08 £ 11.55 cm, p <.05), left shoulder (SS vs.
CON, 6.17 £ 11.05 cm vs. 6.75 = 11.75 cm, p < .05), and the sit-and-reach after
warm up activities (SS vs. CON, 42.3 £ 6.0 cm vs. 41.8 + 5.9 cm, p < .05).
Conclusion: Static stretching (3 x 30 s) might neither improve the flexibilities,
nor change the bench press 1RM in female weightlifters. However, such
stretching exercises might significantly decrease the 1RM performance in squat
exercise.

Keywords: range of motion, warm up, muscle strength, resistance training
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# 3 P48 &2 1-2°C (Young, 2007; Young & Behm, 2003) » @ # E:&#H & 3

# i © B (static stretching, SS) ~ & Z ;¢\ #@ E (ballistic stretching, BS) & #

G
=

E (dynamic stretching, DS) % - # i B & ¥ 44:3E* L@ & aft &

K

B s ER (g gt AR N EERDL R D LAl e S
B> 4= [F] (range of motion, ROM) £2 3 4cvep 2t B fd > i P37 Ed 0§ T 2
MaEE d 4 Menp o Alter (2004) 45 ) o ;ﬁd P et BEEH A G~ FY
PERY S R TR AT R B AR e B o

3T R THER S F Y B g Ed I St 4 o
Foofti@d 4Ly & a g (Ingraham, 2003; Little & Williams, 2006;

Wong, Lau, Mao de, Wu, Behm, & Wislgff, 2011) - ¥ @ #E 5x9vd & T %

(Beckett, Schneiker, Wallman, Dawson, & Guelfi, 2009; Cramer, Housh, Weir,
Johnson, Coburn, & Beck, 2005; Evetovich, Nauman, Conley, & Todd, 2003;

Sim, Dawson, Guelfi, Wallman, & Young, 2009)
AnFAy e P Egaved LAITFAV i R F G o Vg ok v
e B (stiffness) &5 ~ A Sirdlan@gE e BRHA S { X p AT ER

(Avela, Kyrolainen, & Komi, 1999; Behm, Button, & Butt, 2001; Cramer,

Housh, Johnson, Miller, Coburn, & Beck, 2004; Cramer %, 2005; Evetovich %,



2003; Fowels, Sale, & MacDougall, 2000; Knudson, Bennett, Corn, Leick, &

Smith, 2001; Kokkonen, Nelson, & Cornwell, 1998; McNeal & Sands, 2003;
Nelson, Allen, Cornwell, & Kokkonen, 2001; Nelson, Guillory, Cornwell, &

Kokkonen, 2001; Nelson & Kokkonen, 2001; Young & Elliot, 2001) - % 5% &
e B oo ij}zu! 33 B2 3§ 42 & (point of discomfort, POD) - ¥ ic
g Fits €5 2 1R (Avela &, 1999; Behm %, 2001; Power,
Behm, Cahill, Carroll, & Young, 2004 ) - “f bzt FR R g RN e SR

Flusehenb fi%Es BEnzfprid ARBpaipiss

4 2@ T ' (Nelson %, 2001) - Behm, Bambury, Cahill, £ Power (2004) 4,

=
k&
(:L_‘_r

o

LR EHFLATHFF REREZ2BTERFES (6 P8 g
egt o FBERFIES DI MEHEF LY BRS B LFEE o BT
E R F 2 R AT ARG

b2 Eud L2 5 0 Molacek ¥ (2010) A 3 dp s RiEFF BN E
(F=wWE 15§ 2 F B 2 )2 16> #PIP s < 94 (1 Repetition
Maximum, 1IRM) # 3> 2% &+ I & B % %2 580 2+ ¢t > Beedle, Rytter, Healy,
22 Ward (2008) 45 ) » # =c# jE # B 154y 2 F | 258 0 wiRIF 42 IRM
AR AR AT AEERE o LT L RV ERET 3047 € B
E L IR o

PHT XS RS AT F AR FE Y EF W E IS f 0 2 F

B2 ZHFUHE IRM Rl cved A0 Rl BEF LR



Beedle % (2008) - iz Barroso, Tricoli, Santos, Ugrinowitsch, ¥* Roschel

(2012) =% ¥ Bir > S W BPER 304 ¥ F K 3= 0 ¢ i E IRM

R F LD T ARV ERFRF IO T g A EREART Fo
FEVEHW LD {foT L bgwed ARG A - Ren% % > Marek %

(2005) 25 " F AR Fle a0 BikA (2 B ARLPER W OB RPFR - W OE
BARE R OB R B2 B E(RES R T ol R 2D
ﬁiﬁ)m% fe 973 o

Behm 2 Chaouachi (2011) 45 ) ¥t- i s cnid @ B pFF A28 90 )
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¥ ¢t > Burgess, Graham-Smith, ¥z Pearson (2008) Hp ! ¥ |4 & i & pir croiop
PREHFF LMD Morse (2011) 4p A 5 & e b A By 0 OR 218
LauiE SRETHRBREER NI o0 BT L L P FEE O
Favep PR F o RFRT ML F > AT AL P DR
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g X2 P w

gL

AL

o

I

¥ P 0

12 ¢ 28 0 P REPREHDL PRETHEL 5 L300

MRERLERVR AT VM6 N P AIREL
DR I =Rl T

1] 12 ’ﬁ 2.&|1 l—?f ;llﬁ;m%}m_g T,}gé 3;95'{ SEE?‘

L FIAR e R R L

S BBEPFZERE R GFERADLERLE PR SN 0y
BU 3742 FZ ERETFLEN 40 T~ B4 27
- Ul g R
S LESC R FRRERFEHPIGOVR %D 4 EHL
8 LEEiTiEEk
- ~ i E (static stretching, SS)
SEFEMRER Y EREE W B gy o TN EER R R
Bho AT AR AHPRBICHE B AR U > BT 0T i BE
# > I %< Bacurau & (2009) =Ty o & @R B iTFEE 304 0 kA 30
)02 F R 3% o X e BywE 5893k (chest) /4 (shoulder) 3= =
gp v (triceps) ° @ T X Eoeni By 5 5w gg e (qQuadriceps) ~ RS R



(hamstring) 2 ## %5 3~ (gastrocnemius)
= ~ $4& (bench press, BP)

SR TROTRE R L o S P EAT e 2080 24 o B
Wpedg > 5 LR LFAT TR 2 W EZH > » T E NG FJEF L
IMER2VE S o REBEARY o XFF T WA RIELS T REF A
oo MeAf B R 0 BRI > FRRFEAED PR SRIFRET E
e ( Beedle %, 2008) -

=~ H#E (Squat)

XPEFAFREART > RSN FEAL > BEER AR THD
BHE2HEEERL L UEROI NRRE Y FRRFEEE D P
= %éﬁﬁlliﬁléi‘? %74 (Barroso *,2012) -

2 ~ & = ¥4 (1 Repetition Maximum, 1RM)

ApIep BRI S pEerg diend £ oo - a0 Edp iR B e
Hgpeerae £ 4 ok o+ 4 £ (Baechle & Earle, 2000)
EQRNR LN § = -]

AR AR EGES AR O 3 X RO R A
P EAE - 100 mm e & B2 FED 0 mmo &+ EE 4 100 mm o
s é;éiﬁ WP Omm & & = 27 %F 100 mm R & 2ER S 2EW R (Wewers

& Lowe, 1990)



Y-8 FLUERILXLVEHFLARPEZPNFAY
FEVEDGNE - AR ~FHEE SR B350 p il
plovp 2t £ oo Amako, Oda, Masuoka, Yokoi, £ Campisi (2003) #p 1+ =
WERBZEFLI N4 Ta iR R BRavE G o Vb B E
*=x 304y F & 3=k Bgom au 4o £ R (De Weijer, Gorniak, & Shamus,
2003) - @ # fi ¥ B v 3 p e &5 B¢ 4 F (Bandy, Irion, & Briggler, 1997;
Power %,2004) ¥4 © B pF ¢ BrpEecgyep £ R 2 B A TF i s
weH e B (Wilson, Elliott, & Wood, 1992) > e+ @ B 03 L R
(Magnusson, Simonsen, Aagaard, Dyhre-Poulsen, McHugh, & Kjare, 1996)
Molacek % (2010) 12 15 % 9 4 3 NRp B 5 X B % > FHFE ©
B IRM & L ehBi 8 1 L B0 B et S g N/ K Bz Z g

-

—\

32 & 7 @ ® B (non-stretching, NS) ~ M & AR R F 4 Sovp g
( low-volume proprioceptive neuromuscular facilitationstretching, LVPNFS;

Fx RS RE L0 FR28 0 FEALLAM) FE ALY



# & v g R_ig (high-volume proprioceptive neuromuscular facilitation
stretching, HVPNFS; EFEFSF e 104> 2 F 552 BIgik
S las)s B¢ E (low-volume static stretching, LVSS; =+ =t ¥ & 20
Fiok B2 B ikd 1448 )2 % £ # 4 ¥ E(high-volume static stretching,
HVSS;, &= E#ieFF 30§ > F B2 Bkl lrd) $587T
NS ~ LVPNFS ~ HVPNFS ~ LVSS 2 HVSS » A% 42 IRM &3> s mlg ¥ £
2 o

Beedle % (2008) m % XL £ RH19 LT P~ F 4 {r32 L4 %

B4 239 A kP B EHRIE IRM 2R B P X LW B
HAWI/A iz e BRI 3 EEE (NS) BN E (SS X
W EREHFFISH o F B2 FIERL104) Ed 5@ E (dynamic
stretching, DS»# =t @ B # (T 30 #5220 F B 2 2 B AR L 104 )e
A% BT o NS-SS® DS Af I IRM A > 2 algE 1 B o

wd +v/1§1<5;¢1& AW E IS F R 2% #HPdE IRM £ BT
HEEFLR (4ok 1) 24 E LY B3R IRM CECLERD AX LSS ©

LIS E T X
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x££ 10s L= B
HVPNFS HVPNFS
5x5s
A 10 s
i 1Ar4
LVSS LVSS
2x20s
HVSS HVSS
2x20s
e 1 A4
NS
Beedle % 19 ¢4 SS SS 5 3% P —
(2008) 32 9 1 2x15s AL 1RM
P4 k4 10s 2z
DS DS
2 x 30s
F % 2s
x4 10s
NS
o) = MFLE L= H¥ T - = RNFLR -
SS»# A E INS>mWE ;DS & @ B ; LVPNFS» M A48 F 4 govp Bie

HVPNFS > % € AR T A4 §oep Mg LVSS ME#F ¥ B S HVSS 3 £ # B |

1IRM » & & 34 o

Fo0 BPAVERTXLOERLARPIELp

Mg

Barroso % (2012) 14 12 # B[4 2T L LB H % FH A R

Ve

WOB SR IRM £ TenB 8 T L L B L RS s

wERAU B B 5 SS (& i fgg,sf’gﬁgjggf,}._g %
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RS R IR

3 I KA

30 #) )~ # A M E (ballistic stretching, BS) £ & f8 g £ 4 g oep B

R2 %

s B 0 SR BA 0 £ SSBSE PNF {5 % ¢ B

(proprioceptive neuromuscular facilitation, PNF) » & {7 3k w ggov ~ % sugs

g M 8 1RM
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Gergley % (2013) 12 17 2% %207 £ 5 S % 43 b 7B 15
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i3 cm HE kg 2 P
=~ #4132 (CON)
42 1IRM H# 1RM
i RERAEE £ E
ERAER() | + cm | ko ZE B g (w) cm
e cm
AN BR (1) |+ om | A () em
e cm
40-60% kg | 40-60% kg
60-80% kg | 60-80% kg
IRM % 1% K| IRM %1 kg
¥ 2 kg 2k kg
%3k kg %3k kg
¥4 kg £ 4w kg
5% kg %5 kg
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ARG | om | A g (18) cm
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IRM ¥ 1= K9] IRM 5 1% kg
$ 2 kg 2 kg
3w kg ¥ 3 kg
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%5 kg %5 kg
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