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Best Research Evidence Summary

Dynamic versus static stretching exercises for increasing muscular
power and strength in adult recreational or professional athletes.

Students: Bryce Williams, Jonathon Windsor, Vanessa Wittwer, James Wundke,
Tskwan Wong.
Course: Evidence Based Practice 3

Period conducted: First half of 2013

Question: What is the evidence that dynamic stretching (DS) exercises are effective
in increasing muscular strength and power in adult recreational or professional

athletes, compared with static stretching (SS) exercises?

Search Strategy: The databases searched were MEDLINE, Embase, CINAHL, The
Cochrane Library, SportDiscus , PEDro and Allied and Complementary Medicine.

The table below summarizes the search strategy.

Search terms Limits
P’ 1 (o (0]
Athlet* Dynamic Static stretch* Musc* English language
OR stretch* OR Strength
Athlete/ OR Passive OR Humans
OR Activ* stretch* stretch* Strength
Sport* OR OR OR Adult (Person
Or Recreational Active warm up isometric Strength/ aged >18yo)
OR OR stretch* OR
Activ* pre-exercise Musc* contract* RCT’s
OR stretch* OR
Player* OR Power
Function* OR
stretch Athletic
performance/
OR
Performance/
OR
Performance

* Truncation symbol / MESH heading
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Clinical effects of the intervention on outcomes

There is some evidence to suggest DS undertaken by professional athletes prior to
exercise may elicit a small increase in performance of activities that require higher
levels of muscular power and strength. However, the evidence to suggest DS is
more effective than SS in the recreational athlete population is inconsistent. This is
an important clinical finding that clinicians need to consider in the context of their
patient population (elite vs. recreational athletes). Therefore, we recommend
physiotherapists remain aware of the small benefits DS may provide in certain

clinical situations to judge whether it may be a suitable replacement for SS.

The inconsistency in the evidence may be due to the differences in physical activity
regimes of the two different populations. While some primary research supported a
slight increase in both muscular power and strength immediately following brief
bouts of DS for professional athletes, the effects of DS were more variable when
performed by recreational athletes. This could be due to the differences in regular
physical activity and stretching that may be seen between the two populations. It
may also be due to the differences in how the DS movements were delivered as
interventions across the seven included studies. Furthermore, the crossover designs
that were used in the research also do not mention any potential carry-over effect
of receiving DS on more than one muscle group prior to testing. This makes it
difficult to draw any conclusions on how the intervention is best delivered and how

this could influence muscular power and strength.
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Summary of the best research evidence

Study Research McMaster n Participant Intervention = Comparator(s) Outcome(s) Main findings
design and CAT score type and age (years)
level of
evidence

(CEBM)
Aguilar Randomized 10 45 Recreational male and DWU Control Peak torque (ecc. & Significant acute effects on ecc.
et. al cross over female soccer players conc. quadriceps quadriceps (p=0.012) & conc.
2012 design (RCT-II) (ages 19-26) and hamstrings) quadriceps (p=0.034) peak torque.

Nil significant differences observed
for other outcomes (p>0.05)

Beedle et Randomized 8 51 Healthy adults (mean DS Control H:Q ratio Nil significant difference (p>0.05) for
al. 2008 cross over age 20.4) outcomes.
design (RCT-I1)
Curryet. Randomized 12 24 Recreationally active DWU General WU [@\V] Nil significant differences between
al 2009 cross over college age females WU conditions. Non-significant
design (RCT-II) (age 26 3 years) decrease in TPF with DWU (p>0.05)
Sekir et. Randomized 10 10 Elite, competitive DWU Control 1RM bench and leg  Significant improvements in
al 2009 cross over female athletes (2012 press. outcomes with DS (p=0.0001).
design (RCT-II) years) Significant decreases with SS
(p<0.001)
Vanderk  Randomized 6 24 Recreationally active, DS before SS SS before DS CcMJ SS before DS significantly decreases
a 2008 cross over male university CMJ height (p<0.05). Nil differences
design (RCT-II) students (22.4+2.5 for SJ. DS before SS significantly
years) increases CMJ (p<0.01) & SJ (p<0.05).
Vetter Randomized 9 26 Male and female DWU Vetter 2007 TPF General Warm up & DWU+ exercise
2007 cross over college age students series produced significantly higher
design (RCT-I1) (20-26 years) jump scores than SWU (p<0.001). Nil

significant difference for the sprint
run test (p<0.21).

S
-t
()
q
-
Q
.
®)
-
2
O
()
-
-t
q
()
—ny
®)
q
2
6'
Q.
L
0
Q
=
-
T
=
Q.
()
-
O
((

Werstein  Randomized 8 15 Elite, female soccer DWU General WU Isokinetic strength  DWU resulted in a statistically
& Lund cross over and rugby players significant greater RSI (p=0.002) and
2012 design (RCT-II) (20.145.9 years) FT (p=0.003) when compared to
SWU
DWU - Dynamic warm up ecc. - Eccentric SS - Static stretching SJ - Standing jump FT - Flight time
SWU - Static warm up HS - Hamstring 1RM - 1 repetition maximum RSI1_'hRee?rs'EE/r%gttEgﬂ%tlhcm?t% for A”i:&l-HHeaarlr}shtrér‘}Igdteon?:gz:}ciiéi/_t\:ﬁpg.
CMJ - Countermovement jump DS - Dynamic stretching TPF - Time to peak force

bt _ , Tel 088302 2099 Fax 08 8302 2853 Email iCAHE@unisa.edu.au
South Al CT - Contact time Conc. — Concentric University of South Australia GPO Box 2471 Adelaide SA 5001 Australia
www.unisa.edu.au/cahe

International Centre far
Allied Health Evidence
HCAHE




=)
~+
0
q
-
0
g,
0
-
o
0
0
=)
-+
1
0
=y
0
1
2
0
Q
L
0
0
-
-
M
=
Q
0
-
O
0

University of
South Australia

Inten r
Allied Health Evidence

References

Aguilar, AlJ, Distefano, LJ, Brown, CN, Herman, DC, Guskiewicz, KM & Padua, DA 2012, 'A dynamic
warm-up model increases quadriceps strength and hamstring flexibility', Journal of Strength and

Conditioning Research, vol. 26, no. 4, pp. 1130-1141.

Armstrong, BK, Gillespie, JA, Leeder, SR, Rubin, GL & Russell, LM 2007, 'Challenges in health and

health care for Australia', The Medical Journal of Australia, vol. 187, no. 9, pp. 485.

Avyala, F, De, CM, Sainz, BP & Santonja, F 2013, 'Acute effects of static and dynamic stretching on
hamstring eccentric isokinetic strength and unilateral hamstring to quadriceps strength ratios',

Journal of Sports Sciences, vol. 31, no. 8, pp. 831.

Beedle, B, Rytter, SJ, Healy, RC & Ward, TR 2008 'Pretesting static and dynamic stretching does not
affect maximal strength', Journal of Strength and Conditioning Research, vol. 22, no. 6, pp. 1838-

1843.

Behm, DG & Chaouachi, A 2011, 'A review of the acute effects of static and dynamic stretching on

performance', European Journal of Applied Physiology, vol. 111, no. 11, pp. 2633-2651.

Chaouachi, A, Castagna, C, Chtara, M, Brughelli, M, Turki, O, Galy, O, Chamari, K & Behm, D 2010,
'Effect of warm-ups involving static or dynamic stretching on agility, sprinting, and jumping
performance in trained individuals', Journal of Strength and Conditioning Research, vol. 24, no. 8, pp.

2001-2011.

Church, JB, Wiggins, MS, Moode, FM & Crist, R 2001, ‘Effect of warm-up and flexibility treatments on
vertical jump performance’, Journal of Strength and Conditioning Research, vol. 15, no. 1, pp. 223-

336.

Cornwell, A, Nelson, AG, Heise, GD & Sidaway, B 2001, ‘Acute effects of passive muscle stretching on

vertical jump performance’, Journal of Human Movement Studies, vol. 40, no. 1, pp. 207-324.

Curry, BS, Chengkalath, D, Crouch, GJ, Romance, M & Manns, PJ 2009, 'Acute effects of dynamic
stretching, static stretching, and light aerobic activity on muscular performance in women', Journal

of Strength and Conditioning Research, vol. 23, no. 6, pp. 1811-1819.

Dalrymple, KJ, Davis, SE, Dwyer, GB & Moir, GL 2010, 'Effect of static and dynamic stretching on
vertical jump performance in collegiate women volleyball players', Journal of Strength and

Conditioning Research, vol. 24, no. 1, pp. 149-155.

The International Centre for Allied Health Evidence (iCAHE)
Tel 08 8302 2099 Fax 08 8302 2853 Email iCAHE@unisa.edu.au

University of South Australia GPO Box 2471 Adelaide SA 5001 Australia
www.unisa.edu.au/cahe



]
(g
0
“
-
0
g,
0
-
2
0
1)
)
s
ﬂ
1)
=
0
q
2
0
Q
I
1)
0
=
=
M
=
ok
0
=)
(@
()

University of
South Australia

It
Allied Heal

Fletcher, IM & Monte-Colombo, MM 2010, 'An investigation into the effects of different warm-up
modalities on specific motor skills related to soccer performance', Journal of Strength and

Conditioning Research, vol. 24, no. 8, pp. 2096-2101.

Franco, BL, Signorelli, GR, Trajano, GS, Costa, PB & De, CG 2012, 'Acute effects of three different
stretching protocols on the Wingate test performance’, Journal of Sports Science and Medicine, vol.

11, no. 1, pp. 1-7.

Holt, BW & Lambourne, K 2008, 'The impact of different warm-up protocols on vertical jump
performance in male collegiate athletes', Journal of Strength and Conditioning Research, vol. 22, no.

1, pp. 226-229.

Hough, PA, Ross, EZ & Howatson, G 2009, 'Effects of dynamic and static stretching on vertical jump
performance and electromyographic activity', Journal of Strength and Conditioning Research, vol.

23, no. 2, pp. 507-512.

Law, M, Stewart, D, Pollock, N, Letts, L, Bosch, ] & Westmorland, M 1998, 'Critical Review Form -

Quantitative Studies', McMaster University, Ontario, Canada.

Leon, C, Oh, H & Rana, S 2012, 'A purposeful dynamic stretching routine', Strategies: A Journal for

Physical and Sport Educators, vol. 25, no. 5, pp. 16-19.

McHugh, MP & Cosgrave, CH 2010, 'To stretch or not to stretch: the role of stretching in injury
prevention and performance', Scandinavian Journal of Medicine & Science in Sports, vol. 20, no. 2,
pp. 169.

Morrin, N & Redding, E 2013, 'Acute effects of warm-up stretch protocols on balance, vertical jump

height, and range of motion in dancers', Journal of Dance Medicine & Science, vol. 17, no. 1, pp. 34.

Murphy, J, Nagle, E, Robertson, R & McCrory, J 2010, ‘Effect of single set dynamic and static
stretching exercise on jump height in college age recreational athletes’, International Journal of

Exercise Science, vol. 3, no. 4, pp. 214-224.

Nordin, A 2011, ‘Comparing vertical jump height measurement methods’, ProQuest, UMI

Dissertations Publishing, Ottawa, Canada.

Samson, M, Button, DC, Chaouachi, A & Behm, DG 2012, 'Effects of dynamic and static stretching
within general and activity specific warm-up protocols', Journal of Sports Science and Medicine, vol.
11, no. 2, pp. 279-285.

The International Centre for Allied Health Evidence (iCAHE)

Tel 08 8302 2099 Fax 08 8302 2853 Email ICAHE@unisa.edu.au
University of South Australia GPO Box 2471 Adelaide SA 5001 Australia

www.unisa.edu.au/cahe



-
(g
0
1
-
0
a
0
-
0
0
0
-
-+
1
1)
-
0
1
2
0
Q
I
0
0
=
-
M
=t
Q
0
-
6
1)

University of
South Australia

Sekir, U, Arabaci, R, Akova, B & Kadagan, SM 2010, 'Acute effects of static and dynamic stretching on
leg flexor and extensor isokinetic strength in elite women athletes', Scandinavian Journal of
Silveira, G, Sayers, M & Waddington, G 2011 'Effect of dynamic versus static stretching in the warm-

up on hamstring flexibility', The Sport Journal, vol. 14, no. 1, pp. 100-110.

Thacker, SB, Gilchrist, J, Stroup, DF & Kimsey, CD 2004, 'The impact of stretching on sports injury
risk: a systematic review of the literature', Medicine and Science in Sports and Exercise, vol. 36, no.

3, pp. 371-378.

Unick, J, Kieffer, HS, Cheesman, W & Feeney, A 2005, 'The acute effects of static and ballistic
stretching on vertical jump performance in trained women', Journal of Strength and Conditioning

Research, vol. 19, no. 1, pp. 206-212.

Vanderka ,M 2008, ‘The acute effects of stretching on explosive power’, Acta Facultatis Educationis

Physicae Universitatis Comenianae, vol. 53, no. 1 pp. 23-34.

Vetter, RE 2007, 'Effects of six warm-up protocols on sprint and jump performance', Journal of

Strength and Conditioning Research vol. 21, no. 3, pp. 819 — 823.

Werstein, KM & Lund, RJ 2012, 'The effects of two stretching protocols on the reactive strength
index in female soccer and rugby players', Journal of Strength and Conditioning Research, vol. 26,

no. 6, pp. 1564-1567.

Yamaguchi, T & Ishii, K 2005 'Effects of static stretching for 30 seconds and dynamic stretching on leg

extension power', Journal of Strength and Conditioning Research, vol. 19, no. 3, pp. 677-683

The International Centre for Allied Health Evidence (iCAHE)
Tel 08 8302 2099 Fax 08 8302 2853 Email iCAHE@unisa.edu.au

University of South Australia GPO Box 2471 Adelaide SA 5001 Australia
Www.unisa.edu.au/cahe



