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Commentary 7
Phil Rowland
Semantics poses the ﬁrst problem in
any debate on stretching. Both
‘stretching’ and ‘exercise’ represent
different things to different people,
and much of the expert discussion
over the contribution of the former
to successful participation in the
latter seems to take place without
clear deﬁnitions of the words.
Unless the different means (type of
stretching) and different ends are
clearly speciﬁed, subsequent debates
seem to get both heated and
pointless.
From my perspective, stretching is
recommended for two completely
different goals: to increase ﬂexibility
in general – as an end in itself – and
to prepare for an imminent,
signiﬁcant increase in activity (e.g. a
sporting or athletic endeavour).
Some form of static stretching seems
to be most frequently recommended
for those seeking to increase
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ﬂexibility as an end in itself; the aim
being to achieve some permanent
elongation of tissue. My concern is
when static stretching techniques are
deemed suitable preparation for an
active bout of exercise.
The riskiness of undertaking
prolonged static stretches prior to
participating in athletic or sporting
events has been recognized for over
30 years, but old habits die hard.
Until fairly recently, sports/athletic
warm-ups tended to comprise a
general warm-up followed by static
stretching, or a longer, gradually
intensifying warm-up (essentially an
informal dynamic stretching
programme) based on the activity to
be pursued, with minimal speciﬁc
stretching. In my experience, the
latter approach results in fewer
injuries, as it results in muscles that
are warmer and less tight, rather
than ones that are temporarily
overstretched.
Increasingly, we hear that after a
prolonged passive stretch the muscle
should be allowed to rest – not
subsequently be subjected to
prolonged bursts of near maximum
effort – and that failure to do so can
cause unnecessary injuries.
Unfortunately, there doesn’t seem
to be a consensus; the only things

that everyone agrees on are that
some form of warm-up prior to
exercise is essential, and that
uncontrolled, ballistic stretching is
to be avoided.
In the last few years, the
Whartons’ system of active isolated
stretching (AIS), seems to be gaining
popularity in the sports and athletic
worlds. The Wharton’s (Wharton &
Wharton 1996) propose a series of
repetitions of brief stretches,
following a particular sequence,
instead of a conventional warm-up.
AIS aims to treat individual muscle
groups separately, thereby avoiding
problems when several different
groups are stretched simultaneously
and compensation can mask speciﬁc
weaknesses. This approach is based on
the original work of Aaron Mattes.
I would like to see further
research concentrated in this area:
comparing the beneﬁts of a
conventional ‘sport-speciﬁc,
dynamic’ warm up with those from a
system of stretching that purports to
largely replace it.

Critical questioning by scientists
about common stretching
assumptions is not new. German
research in the mid-1990s showed
that most of the common
hypotheses about the
neurophysiological effects in
stretching are wrong. For example,
it had been postulated that brief
active contraction prior to stretching

would lead to a subsequent tonus
decrease in the stretched muscle.
Similarly, it had been suggested that
a simultaneous antagonist
contraction during static stretching
would achieve the same. Yet, the
German measurements have shown
that both procedures actually lead to
an increased excitability of the
musculature as well as a slightly
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increased muscle resistance to
stretching (Wiemann & Hahn 1997,
Freiwald et al. 1998). It had also
been assumed that a slow and long
stretch at a moderate force would
lead to a tonus decrease, yet EMG
measurements have shown that
there is generally a slow tonus
increase when a joint is moved close
to its maximum range of motion.
Given the complex properties of
biological soft tissues these ﬁndings,
as well as those of Herbert and
Gabriel should not be too
surprising. Nevertheless, it is
plausible that prolonged static
stretching, directly after exercise,
might be contraindicated for
regeneration, as static stretching is
likely to inhibit capillary blood
supply in the stretched tissues
(similar to the water extrusion in
squeezing a sponge).
It is important to remember that
stretching is practiced for many
different reasons. Herbert and
Gabriel only looked at three
possible intentions: injury
prevention in sports, prevention of
muscle soreness, and an increase of
sports performance in athletes. But
stretching is also used to increase
range of motion in the case of
chronic myofascial shortness due to
muscular imbalance, post-trauma or
post-surgery. One recent study
found that cyclic stretching
stimulates the secretion of growth
factors of tendon ﬁbroblasts and
may have a positive inﬂuence on
tendon and ligament healing
through stimulation of cell
proliferation, differentiation and
matrix formation (Skutek et al.
2001).
Further research is needed to
clarify what type of stretching, over
which time frame, is advisable for
which conditions. There is evidence
that active dynamic stretching
techniques seem to be more effective
for increasing range of motion than
static stretching (Wiemann & Hahn
1997). A muscle is strongest at about

its midrange of potential length. In
many people, certain muscle groups
are dominantly used in shortened
positions due to repetitive
movement (in sports or at a work
station), poor posture, or a
sedentary life style. In these cases,
the tissue may slowly adapt by
reducing its ultimate ﬁber length so
that the habitually used joint
position becomes the new ‘middle
position’ where the muscle can work
most economically. One approach
that may gradually lead to a
lengthening process is to give the
tissue regular stimulations when it is
both actively used and in extended
positions.
This has an interesting parallel in
the ﬁeld of myofascial tissue
manipulation, where the practitioner
may attempt to loosen soft-tissue
restrictions by stretching the tissues
using the application of manual
pressure. It had been assumed by
several authors that this type of
passive stretching would stimulate
the Golgi-tendon organs, which
would then induce a tonus decrease
of the shortened muscle ﬁbers. Yet,
more detailed studies have revealed
that these stretch receptors are
generally not stimulated by passive
stretching. This research supports
the use of myofascial release
techniques, in which the patient
temporarily contracts the same
tissues which are being worked on.
It seems that in both areas,
stretching and soft-tissue
manipulation, there is a trend
towards more active movement
participation, and that this shift is a
reﬂection of recent research ﬁndings.
Regarding the beneﬁts of
stretching for athletes, it is advisable
to differentiate between activities in
which a wide range of free joint
motion is important (in this case
regular stretching may be beneﬁcial)
and activities in which explosive
contraction power is more essential,
for example for free-style, longdistance swimmers, a wide and free

arm swing is necessary. On the other
hand, German studies (Hennig &
Podzielny 1994) demonstrated that
static stretching, immediately prior
to vertical jumping, tends to have a
negative effect on the jumping
height.
Comparing the differences in joint
utilization between humans and
other primates, Australian
researchers found that humans are
less prone to develop osteoarthritis
in those joints (such as the elbow)
which are used in a similar wide
range of motion to that of other
primates. Joints which we generally
use in a more limited range of
motion (like the cervical spine,
shoulder, hand, ﬁngers, knee and
hip joint) are more likely to develop
this degeneration (Alexander 1994).
Regular dynamic stretching and
other forms of gymnastics might
therefore prove to offer prevention
from osteoarthritis, and possibly
other joint diseases.
Other possible advantages of
stretching may include psychological
functions. For example before
sports, brief static stretching may be
good for the overly nervous or
hyper-agitated athlete, and active
dynamic stretching may be better for
individuals who would proﬁt from
some general activation. So far,
there has been little or no research
on the possible effects of stretching
on proprioception. Since clinical
studies have shown strong
correlations between dysfunctions
such as chronic low back pain
(Radebold et al. 2001) or idiopathic
scoliosis (Keesen et al. 1992) where
proprioceptive accuracy is reduced
this ﬁeld of research may offer useful
information. It seems that there are
many interesting interrelations
between body image organization,
chronic pain, post-traumatic stress
disorders, psychological and
physical aging, and proprioceptive
accuracy. Static stretching, such as is
often performed in conventional
Hatha yoga, as well as various forms

89

J O U R NAL O F B O DY W O R K AN D MOV E M E N T TH E R APIE S APRIL 20 0 3

Sharkey

of dynamic stretching, could
indeed prove to have profound
effects in this important
dimension.

make a valuable contribution in this
direction.
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Zeitschrift fŸr Sportmedizin 45: 253–260
Keesen W et al. 1992 Proprioception
in idiopathic scoliosis. Spine 17:
149–155
Radebold A et al. 2001 Impaired postural
control of the lumbar spine is associated
with delayed muscle response times in
patients with chronic idiopathic low back
pain. Spine 26: 724–730
Skutek M et al. 2001 Cyclic mechanical
stretching modulates secretion pattern of
growth factors in human tendon
ﬁbroblasts. European Journal of Applied
Physiology 86: 48–52
Wiemann K, Hahn K 1997 Inﬂuences of
strength, stretching and circulatory
exercises on ﬂexibility parameters of the
human hamstrings. International Journal
of Sports Medicine 18: 340–346

Commentary 9
John Sharkey
I support the conclusions of Herbert
and Gabriel (BMJ 2002; 325: 468).
Numerous claims have been made
as to the beneﬁts of static stretching
while research and logic suggest that
static stretching will do little or
nothing to help prevent injury or
reduce delayed onset of muscular
soreness (DOMS). It is my
experience and opinion that taking
muscles dynamically through their
full range of movement (ROM),
beginning slowly and gradually
building up to the sports (or
training) speciﬁc speeds are
appropriate both pre and post the
main exercise/training event (i.e.
warm up and cool down).
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I view the role of static stretching
as very different (and therefore a
separate issue) from active ROM
(i.e. ﬂexibility) exercises. As opposed
to being an element of the warm up
or cool down periods, static
stretching may be necessary to
develop appropriate maximum
static ROM. Therefore, I encourage
static stretching as a separate unique
component for areas or structures,
providing time has been taken to
ensure an increase in blood ﬂow,
core temperature, lowered viscosity,
increased pliability and neural
augmentation. Knowledge of
reciprocal inhibition to avoid or
minimize the effects of muscle
spindle activity is essential. Static
stretching should occur some hours
after the training session, or on a
rest day, as a speciﬁc component of
ﬁtness and not merely an
afterthought to the primary training
session.
Athletes, both recreational and
professional, are well advised to
ensure they complete an appropriate
cool down to aid a safe return to
homeostasis.

Review of literature
Numerous methods can be utilized
to assess DOMS indirectly.
Goniometry is widely used to
assess reduction in the ROM speciﬁc
to the affected limbs (Clarkson et al.
1992).
Intra-muscular swelling and
oedema have been assessed using
anthropometric measurements of
the circumference of the affected
area (Clarkson et al. 1992).
Diagnostic ultrasound can be
used to visualize small amounts of
intra-articular ﬂuid surrounding an
injured (or painful) joint and can
provide a non-invasive method for
assessing DOMS (Sipila &
Svomineu, 1996).
It is interesting to note that as
early as 1902, Hough (1902) found
that DOMS was closely associated
with mechanical tensions produced
in the muscle. Hough suggested that
some sort of rupture within the
muscle itself was the cause of the
phenomenon and pointed especially
to the connective tissue as the site
for these ruptures.
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