STRETCHING—

By Len Kravitz, PhD

_ARESEARCH
RETROSPECTIVE

A primary function of muscles is to create ten-
sion and produce force for movement of the
body’s skeletal system. The intrinsic property
of muscles and joints to go through a full or
optimal range of motion (ROM) is referred to
as flexibility. It is developed through the use of
various stretching procedures, Presently, un-
certainty exists about some proposed bene-
fits of flexibility, including its effect on injury
avoidance, muscle soreness prevention, mus-
cular strength training and performance im-
provement. This review article will attempt to
clarify these issues with existing evidence-
based science and will present a current re-
search update on this component of fitness.

Flexibility Determinants

Andersen (2006) suggests that the foundational
determinants of flexibility are a multifactorial
cluster of elements (see Figure 1). It is also
acknowledged that flexibility is a characteristic
specific to each joint or group of joints. >>
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Determinants of Flexibility
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Age

Flexibility has been shown to decrease up to 50% with age in
some joint areas. From a base of 1,000 elderly men and women,
Bassey et al. (1989) showed that shoulder abduction decreased
gradually and consistently with age and was about 25% less in
these elderly subjects compared with norms for a younger pop-
ulation. Einkauf et al. (1987} examined the changes in spinal mo-
bility for 109 women aged 20-84 years. The results indicated that
spinal mobility decreased with age by 20%, 33% and 50% for
anterior flexion, lateral flexion and extension, respectively. Brown
and Miller (/,1998) showed that sit-and-reach ROM decreased
approximately 30% for women between 20 and 70-plus years
of age. Buckwalter (1997) proposes that a gradual deterioration
with age in the cell function within cartilage, ligaments, tendons,
and muscles is the mechanism for this loss of flexibility. Misner
and colleagues (1992) add that collagen, a main constituent of
connective tissue, becomes dense (and stiffer) with aging.
However, Bassey and associates suggest that this loss of motion
can be minimized with regular stretching and ROM exercise.

Gender

It has been shown that due to minor differences in joint struc-
tures and connective-tissue anatomy, women have slightly greater
ROM than men for most joint motions. With a sample of 190
male and female subjects ranging in age from 18 to 88 years, Bell
and Hoshizaki (1981) measured 17 joint actions in eight specific
joints. The female subjects did have greater overall flexibility than
the males. In an assessment of the upper-body joints (shoulder,
elbow, wrist, trunk and neck) of a group of 41 subjects (22 young
male and female subjects aged 25-35 years and 19 mature male
and female subjects aged 65-80 years), Doriot and Wang (2006)
also found females to have significantly greater ROM in several
joint actions. However, these researchers note that the effect of
gender on ROM is much less than that of age.

Physical Activity

For the most part, active individuals have greater flexibility in
the joints they regularly use than in their inactive counterparts.
Voorrips et al. (1993) confirmed with a population of 50 ma-
ture women (mean age 71 years) that those subjects who regu-
larly did more walking had greater flexibility in the hip and
spine (assessed by sit-and-reach test) than their less active coun-
terparts. Kerrigan et al. (2001) declare that these data suggest a
very meaningful application with fall prevention. Their com-
parison of 16 elderly subjects (8 men and 8 women; average age
77 years) with a history of falling to 23 healthy nonfallers (10
men and 13 women; average age 73 years) Showed an associa-
tion between hip tightness and more falls. The authors specif-
ically recommend hip extension stretching as a necessary
intervention for fall prevention. Misner and colleagues (1992),
in a long-term study with 12 women aged 5071 years, showed
that regular exercise (15-30 minutes of stretching and 30-60
minutes of walking or water aerobics) 3 times per week for 5
years increased shoulder and hip ROM significantly (3%—22%
in various joint actions). Exercise also helped the subjects per-
form activities of daily living more efficiently. Indeed, ACSM
(2006) recommends that preventive and rehabilitative exercise
programs should include activities that promote the mainte-
nance of flexibility.

Stretching Methods to Increase Flexibility
There are several known methods (and variations within each
method) to increase flexibility. These include passive,
dynamic, ballistic and static stretching, contract-relax stretch-
ing, proprioceptive neuromuscular facilitation (PNF) tech-
niques and Resistance Stretching®. (The figures demonstrate
the methodology of each, yet readers should be aware that
there are numerous variations-and techniques that can be used
within each method.)
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Passive Stretching

The personal trainer applles a slow stretch of the
hamstrings. The client is not actively involved in
the stretch.

Passive stretching is usually performed with a partner who
applies a sustained stretch to a relaxed joint. It requires close com-
munication between client and trainer, along with a slow appli-
cation of the stretch in order to prevent a forceful manipulation
of the body segment and possible injury. The client is not actively
involved in the stretch.

Dynamic stretching incorporates active-ROM movements
that tend to resemble sport- or movement-specific actions. For
instance, a volleyball player might do some shoulder flexion and

extension actions prior to a game. The rhythmic nature of a con-
trolled dynamic stretch has a functional application owing to its
similarity to the primary movement task. Dynamic stretching
is often incorporated in the “active” phase of class warm-ups.

Dynamic or Ballistic Stretching

o,

With dynamic stretching the client goes through
a controlled active ROM. Ballistic stretching
incorporates a rapid bobbing action from the
start of the movement to the endpoint of motion.

Ballistic stretching involves a bouncy approach to reach the
target muscle’s motion endpoint. A concern with ballistic stretch-
ing is that it is often performed in a jerky, bobbing fashion that
may produce undesirable tension or trauma to the stretched
muscle and associated connective tissues. It may produce a po-
tent stretch reflex that will oppose the muscle lengthening. >>

Top’10 FAQs About Flexibility

1. How long should you'hold a stretch for flexibility improvement?
The American College of Sports Medicine (ACSM 2006) recom-

mends holding a stretch from 15 to 30 seconds.

2. What is the optimal number of times to repeat a stretch?
According to ACSM (2006), 2—4 repetitions is optimal, as further

repetitions do not elicit additional benefits.

3. How many days per week should someone stretch? Each per-

stretching are located in the tendons (Golgi tendon organs) and in
the muscle fibers (muscle spindles).

6. What is the best flexibility method? In a review of 27 peer-
reviewed studies on ROM techniques, Thacker et al. (2004) noted
that all methods have been shown fo be very effective in improving
ROM, with no clear best method. Several studies show propriocep-
tive neuromuscular facilitation (PNF) to be superior to static and

son differs, but ACSM (2006) suggests 2-3 days per week as a
minimum, although 5-7 days per week of some type of stretching
routine would be the ideal for most persons.

4. What is hypermobility syndrome? Hypermobility syndrome is a
congenital (present at birth but not necessarily hereditary) laxity of
some ligaments and joints. It occurs most frequently in the knees,
elbows, wrists, hands and ankles (Adib et al. 2005).

5. What are proprioceptors? They are specialized nerves that com-
municate information about the musculoskeletal system to the cen-
tral nervous system. Proprioceptors (also called mechanoreceptors)
are the source of all proprioception, which is the perception of one’s
own body position and movement. Found in all nerve endings of
the joints, muscles and tendons, the proprioceptors related to

dynamic, whereas other studies show equal effectiveness of several
stretching methods (Haff 2006). However, Sharman, Cresswell and
Riek (2006) contend that since PNF stretching improves passive
and active ROM, it may provide additional functional benefits.

. When doing PNF stretches, do you maximally contract the tar-
" get muscle? Conventionally, maximal contractions have been rec-

ommended because it was felt that the Golgi tendon organs
(receptors in the tendons of muscle-tendon units) respond only to
high forces. In fact, the Golgi tendon organs are sensitive to very
low forces, and a contraction of as little as 20%~70% of maximal
contraction will suffice (Sharman, Cresswell & Riek 2006). The
lower intensity of contractions will help reduce the risk of any type
of injury from the PNF stretching.”

{continued on page 38)
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