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A dynamic warnm-up specific to the sport or
activity, is otten an integral pan of any pre-activity
protoco! The warm-up prepares the athlete for
practice or competition and may decrease the risk
of injury

Why is this Important?

in the last 2 Oiympics,
the difference
between first and
fourth place (for most
- sports) was iess than
1.5%

Introduction

- A weli-designed warm-up will bring about
various physiological changes that wili enhance

the training activity or competition,

Although the need for a warm-up might be clear.

~ The specific elements may be less obvious

» There are basically two forms of stretching
employed on a reguiar basis among athietes;
acute stretching as part of the warm-up process
and chronic stretching that is often quite
extensive, and occurs after a training session.

»  The Rerature dealing with

Pre-Activity Preparation

Tlexibiiity suggests that sthistes
should perform some sort of
‘general’ wam-up (prior ko
activity) and post-activity
stretching.

Commonly Held Beliefs

« Acute stretching prior to practice or

competition may:

- Increase performance

- Reduce potential of injury

Chronic stretching following practice or

competition may:

-~ Increase performance

— Reduce aches and pains and reduce potential
of injury

History

+ Research as far back as the 1950s and 1960s
showed that a pre-activity warm-up could be
beneficial to vertical jump performance.

« Anderson (1880) built on this idea by stating that
some sort of general warm-up should be
conducted before any other type of activity.

- Specifically, he suggested that a light jog of 200
to 400 yards be performed, followed by static
stretching.

The Warm-up

Hedrick (1992) pointed out several physiological
responses to a wam-up activity that have a direct
relation to improved performance.
The first response was the friction between the

i during the of muscles.
This friction resulted in an increase of tissue temperature
within the body, aiding the body's need to increase
circulation for the raised oxygen requirements.
Yet another i benefit of a pi ivity warm-
up is that it can the of
ejectrocardiogram responses at the onset of activity.

The Warm-up

« Ninos (19895) suggested that 5 to 10
minutes of easy, low-leve! aerobic activity,
such as cycling or jogging, shouid be
performed before stretching.

* He claimed that the best way to know the
body’s internal temperature has been
raised is the onset of perspiration.
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Advantages of the Warm-up

» Mann and Jones (1999} pointed out that many
athietes who begin activities without some sort
of warm-up will have muscies that are ata
minimal core temperature, and therefare, are not
properly prepared for activity.

For each degree that the athiete raises the core
temperature of the muscie, about 13 percent
efficiency is gained.

If the body is not prepared for the activity, the
threat of injury may in fact be at a higher lsvel.

Pre-Activity Fiexibility

» Research pertaining to pre-activity warm-
up and stretching and post-activity
stretching has evolved over the past few
decades.

The second pre-activity debate involves
what type of stretching is performed (if
performed at all) prior to activity.

Current research shows that some of the
activities suggested a few decades ago
are no longer suggested practice.

Ballistic and PNF Stretching

« The baliistic-style of stretching popular in the
1960s was siowly replaced in the early 1980s
with a focus on static and/or PNF stretching

- Comelius (1984) favored PNF stretching over
ballistic stretching, stating that the explosive
nature of ballistic stretching created a higher risk
for injury and can cause soreness.

+ PNF stretching, he concluded, will result in
greater fiexibility.

+ Munn and Jonas (1999) stale that types of dynamic wam-up
Toutines ars desiginad “from analyzing the movements sssociated
with a particular sports activity and davsioping strsiches to enhance
Txdbilty and bakance for that activky’.

» They explain can be seslly
Into dynamic stretching.

« For example, instend of heving an athlats push againet u wall with
his log siretched behind him in order to sirstch the celf, have him
walk on the balis of s feet for 10 yards, both forward and
‘beckward

» Static streiching doas very Rile to raiss the intemal temperaturs of

can

haip to raise the core temparaira.

‘Yamaguchi and Ishii (2005) found dynamic stretching to
be better than static stretching or no stretching at all for
ieg extension power in male students.

In another study, athletes were tested on a t-test,
underhand medicine-ball toss, and a five-step jump test.
Their results were significantly greater when dynamic
stretching was performed prior to the tests than when
static stretching was performed.

Little and WHliams (2006} also found agliity performance
1o be greater foliowing dynamic stretching as opposed to
static. This research suggests that dynamic streiching
should be included as part of a warm-up.

. X |mpact of Pre-Activity Static The Effects of Acinie Stretching (Warm-Up) on Parformance
Static Stretching Clivity Variabies
Stretching [ = =
« The pre-activity stretching routine suggested by - Assupgested by Praniice (1884), the current trend has found that these Sprrang ":...’"'.1‘.";‘:'.. Dacrease.
Anderson (1980) cortained a variety of static stretching hovarinaiid ool re—— ‘Koch et (200, N5
for the groin, hips, ankles, and lower back. « Several other sludi that uming pre- Comest stal (2001) | por
« These types of stretches before activity would aliow the activiy P has no efl ) . CortarMonment aurg | KRR SR E0N |y
muscles the opportunity to move freety and easily. + Naison, Koldanen, and Amall (2005) ‘"1";“"" sirolching :‘;:“V i Durme
- Wallace {1984) aleo preferred this static type of parcer, ot it T s
stretching due o fis ability to produce plastic changes in + Another study on adults aged 18 10 34 years found vertical jump Fryanal 201 Dacrewae
the muscie-tendon unit. d Dy St Koleoran etat (1908, | Decrese
10 no strsiching a2 ali Wainon et L (2005 Ducrws
= Beaulieu (1984) also favored static stretching, but aiso A similer siudy (Unick, Kisfler, Chasarnan, and Fesnay, 2005) found no Iocewric Seengh: Betenetal. 12001, Decranse
points out that no one stretching technigue, at that time, nce in vertical- iy ‘static or balisfic :n.:::; Oecranse
" sirsiching ss comparad: sirsiching. L 4
had been shown 1o be more effective than the others. 3 1 b Cramar s . . Sreege: Enawce Nt at (7001, fosdened
@xonsors fom static siratching. Vo
Transition to Dynamic Flexibility Dynamic Warm-up Pre-Activity Stretching

= Most of the parformance
studies indicates that
acute stretching as a part
of warm-up reduces
maximum strength (force
magnitude) and-several
associated variabies, such
as rate of force
development and power
output (Behm, 2001;
Godges, 1989; Nelson,
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Post-Activity Fiexibility

i
Eec of Covoree (Weasa 1 Breicswng on Pertormanc:

Pre-Activity Static Stretching tetr | SewectDmcrpien i
[
+ Additionally, a decreased H-refiex has been noted « The final research w1865 Traned inm 145, 4 prows Fasar g wpeec”
i ek i o Gt 4 250 rcammendaion T —
stimulating a nerve, particularly the tibial nerve, with an indicates that 5‘“"‘95 Kapanot w2003 | Eidery ire 47E. 46C Imbroved gu
electric shock should perform static- el (1992 7
» Thus, it appears that stretching acutely as part of a style stretching T o e y—
pca after force power foliowing exercise —
&m?;“r ,';gn.:;; b " cyd:’d ! ‘such (Andersun, 1984 o aal 108 .
\al el jormance, Inciuding explosive o ’ Hormbagy M 13 Iz
mr?ebe yars 9 e £gan, 2006; Nelson, i i
2008; Stone, 2006, babviai
Swanson, 2008). o o 12005, | Promcaty Az T ——
o L Epp——
Does Fiexibility Work Prevent . ) ek —
.ty . Preventing Injury o ST T o
Injuries NS (1 = rrey
+ Most studies indicate that reduced = Thacker et al. (2004), in an extensive o e N
fiexibility shows little relationship to typical review of the flexibility literature Ll = tomner
sports injuries. that included 361 articies dating back into ey Varibius Rowtt
+ Neither acute (Pope, 2000) nor chronic the 1950, concluded that there is ittle e
(Herbert, 2002) stretching appears fo relationship between stretching (e.g., ooy W7 [Pvesruey s e e
effect a significant reduction in physical increased ROM) and injury. et
activity related injuries. * Thus, there is lite evidence that stretching o
and improved ROM effects a lower injury Nomsmou (1983,
NcCartwy st (1099, Brangn
rate. Ormrsatal (1907, S
Neder ot &l (2000 Srengen
e itz
a0,

Mechanisms of Acute gtféicﬁihg

« There are basically 2 mechanistic
possibilities that may have an effect
individually or in combination:

« (a) stretching alters ROM by altering the
structure and properties of soft tissue
(muscle and connective tissue);

« (b) there is an increase in pain tolerance
(Stone, 2006).

Tissue Stiffness
- Tissue stifiness is the ability of a tissue 1o resist

change in length and is represented by a change
in force per change in iength (AF/AL).

« Adecreased of increasad stiffness may alter the
stress strain curve (changes in force when
muscie or connective tissue is lengthened or
shortened by stretching).

* The stiffer the tissue, the more it resists the
stratch, and there are 2 possible results:
(a) the rate at which force rises is faster;
(b} the faiture point of the tissue may be
reached faster.
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Muscie Stiffness

« Muscie can aiso be activated to resist a stretching load (e.g9.,
ectentric contraclions

» Thus. muscie isgue has active stifiness properties.

« Contraction during stretching can take up the stack in the exercise
reducing tissue stiftness could enhance fisxibivty

+ Howaver. in tha normal intact human, changes In the length of 2
muscia (or musclas) aiso alter tha feadback to the nervous system,

« For axample. & Jess S4lf muscle would produce less force at a
grven tength, and the nervous system sansss this difference

- Thus, akerations in muscle stiffness (active or passive) could
change how the nervous system reacts to a given muscie length

Relationship Muscle Stiffness and

Performance
Sifioess  Perormence
Increased ROM {decToassd pussive iifineas)
{Aveia o1 2l 2004)

o gt
(greater nnning economy)

Incraased disiance running parformance
{Spesrs ot al 2003)
(Crab ot w 1996)

Incraasad Activa and Passive Sifmaes-
incrassad Power Dutput fumping)
(Arampaizis o al 2001)
Stifiness Performance

Muscle Stiffness and Strength

« Interestingly. maximum strength and strength training

effects appear to be associated with increased active
and passive muscle stiffness that is independent of ROM
alterations (Gieim, 1897. Kubo, 2001, MacPherson,
1996, Salisich. 1996}

« Anincrease In muscle stifiness appears to be associatec

with enhanced strength (1991) and various types of
performances. including the vertical jump and improved
running {i.e., enhance running economy: Figure 2)

+ Thus. a loss of performance associated with acute

could be with a In muscie
stiffness.

High Intensity Warm-up
Activities
+ in an activity like throwing, :
which requires explosive

High Intensity Warm-up

« Postactivation potentiation (PAP) is the
increase in muscle force and rate of force

What is PAP?

= The contractiie history of a muscle influences the
i of muscle

strength, performance contractions.

factors that shouid be development as a resuit of previous « Fatiguing muscle contractions impair muscle

addressed ::‘":"9 the I activation of the muscle. performance; whereas, non-fatiguing muscle

e opfima « The impiementation of high-intensity 3:;’?,?;;32‘@:};::52““ of brief duration, may

elastic component and contractions as a component of the warm-

;“n:am';‘aﬁ‘z‘: up prior to a training session or a

{Chiu, 2003) competition has been suggested to

improve performance.
Introduction What is Considered a SPPC? Examples of SPPC’s

+ Although the idea of - A SPPC involves the + Olympic weightlifting

post contraction performance of a high exercises, squats,

potentiation is not force (Gueliich, 1986) jump squats, heavy

new, the use of or high power medicine-ball throws,

strength-power (Radcliff, 1896) and throws with heavy

potentiating movement in order to implements are

compiexes (SPPC) or potentiate a activities that could be

complex pairs has subsequent high used as part of the

been the focus of a power or high velocity warm-up.

great deal of recent movement.

discussion and study
{Stone, 2008).

“~
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Examples of SPPC's

+ Exampie, heavy squats
may potentiate Subsequen:
vettical Jumps or sprinting
performance

« The use of these SPPCs
could be useful as a
training method or as an
acute performance
enhancing factor
immediately pre-
competition.

Contrast Training

Do SPPC's Work?

+ The use of these SPPCs has, in some
cases, (Duthie, 2002; Guellich. 1996;
Young, 1998), but not all (Gossen, 2000;
Hrysomallis, 2001) been shown to acutely
increase performance.

Importance of Fitness

+ Young et al. (1998} and
Duthie et ai.(2002) have
suggested thatthere is a

Optimal Time Period

+ The specifics of the conditioning or warm-up
contractions still need to be addressed, if we
are to better understand the practical

A theoretical foundation for a SPPC can be found in the Fitness-
Fatigue concept

+ This theory suggasis that a5 a resul of raining both "finess’ and “iatigue™
characterisiics are sccumnualed

« This “accumulation” is related (o the volume and inlensity of training

+ Faligue masis the abilty to manies! the efiects of finess, s as Jong as

iniielibret applicabilty of PAP for enhancing athietic It e g he ot o perom. .. Pragarcvess)
specifically, that stronger, performance (Robbins, 2005). +  volume ix dacressed then finess snd faligus become “afer-sflacts” of
better-trained athletes = There is one report that documents PAP and m.',",:: ,,':,_. :: fastor rate than does finess: thus al sorme
may be better equipped to improvement in jump squat performance from 5 peint raaches 2 pesk reletive fo faligue.
benefit from PAP to 18.5 minutes following a heavy-ioad warm-up . """"“'.'..L“,’.'.'..?""“’”" (fa.-WMmHu»unm(w
in power-trained without a cor itant + in lefms of performance, this theoretical conoepl Can be viewsd =1 2 long-
effect in recreationally trained individuais (Chiu, ferm fachor of e acute facior
2003).
Mechanism of PAP Factors Affecting Potentiation Importance of Strength

« From an acute i the

exercise raises the “fitness” jevel of the athiete as well as

fatigue.

increased “fitness’ arises from the stimulation/atteration

of specific underlying mechanisms within the

neuromuscular system.

= At the termination of the potentiating exercise, finess
and fatigue again can be viewed as after-effects; the rate
of decay of these after-effects again determines the level
of and potential p —in this
case, in the short-term.

« Three factors that may affect the degree of
potentiation are initial strength levels
(Chiu, 2003, Duthie, 1890) the current
level of fatigue (Sale, 2002) and past
training experience (Hamada, 2000).

« Stronger athletes appear to produce
potentiation effects to a greater degree (or
more often) than weaker athletes.

« Evidence indicates
that training
background and
maximum strength
level are related to
the capability for
potentiation (Sale,
2002; Young,
1998).
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Field Data
Enn Giroatn | 20 Ib Waight | 2004 Galor nT ‘World Recort
inv,
Enn Gikesin | Hamma' 2004 Sun T2.42m Amencar,
| Claasic Recotd

Field Data

Field Data

Conclusions

- 1 sppaars inat some coaches continue to Bdopt warm-up flexibilty
practices based on tradition despite contradictory information in the

ermure.

« The resaarch indicates that # is important for sirength coaches to re-
avaiuate their own practices, cross-checiang them with the
practices of their peers and the avallable ressarch.

« As the knowledge base for stretching and warm-up strategias.
continues to evolve, coachss shoukd evolve with them to ensure
thew sthistas ara baing iendad to with the best available trestment
and care.

+ Coaches need to devise a pre activity Warm-up routine based
primaily on data driven rasearch and not be raluctant to change
“traditional” methods.

Questions??






