


tend to be anticipatory, ongoing and/or corrective in
nature’. As chiropractors looking to enhance sport/athletic
performance, we must examine postural (behavioural)
dynamics objectively (e.g. movement variability, and
accuracy) pre- and post-chiropractic care. Other objective
measures will need to be sport-specific, such as distance
jumped in a long jump, time required for a sprint, or
weight lifted during a power lift.

DEFINING POSTURE

Realizing the above factors, Smart and Smith' have
recently defined posture as “a behaviour whose purpose is
to facilitate other behaviours through the maintenance of a
given coordination of segments that are biomechanically
viable (i.e. goal is achieved without loss of balance) and
efficient (i.e. energy expenditure is minimized).” This
article will describe the importance of posture for sporting
endeavours and how chiropractors can facilitate ‘good’
posture.

THE EVIDENCE
Several studies have examined the role of posture in
sports (most statically). A recent prospective investigation’
of high-level players of body contact sports found that
acceleration over 10 metres from a standing start, posture
score, number of musculoskeletal deficiencies noted during
a clinical examination, and days-of-injury during the first
12-month period were significant predictors of injury.
‘Posture score was assessed by direct observation from
analysis of photographs measuring 250 x 100 milimetres on

Vertebral curvature has been
found to be sport-specific.

which a grid was superimposed. Subjects were assessed
wearing briefs, or if a spinal asymmetry or lumbar lordosis
was suspected, in the nude’. The posture protocol of this
type can be found elsewhere*’. The following aspects of
posture were described on a five-point rating scale from
major deviation (e.g. one) to normal posture (e.g. five):
forward head, kyphosis, shoulder symmetry, back
symmetry, scapulae abduction, scoliosis, rib hump, chest
mechanics, sway-back, lumbar lordosis, knee interspace,
knee hyper-extension, tibial torsion, ankle posture and foot
arch.

Studies by Shambaugh et al.%, Power et al.”, Watson* and
Cowan® all indicate that deficiencies in posture are
important predictors of specific types of sports injury and
are in agreement with the above study. Watson’ notes that
posture evaluation must be quantitative, precise, and
carefully carried out if it is to be of value in the prediction
of sports injury.

8 ¢ CANADIAN CHIROPRACTOR

To achieve sporting goals we must be mobile creatures.
Successful accomplishment of goals necessitates that our
mobility (read: posture) must also be stable because lack of
stability compromises efficient interactions (perception-
action) with the world. Since a seemingly universal charac-
teristic of everyday life is to complete tasks with the least

- energy expense (economy/efficiency), stability is key to

posture. Postural control, then, is necessary to all actions
and requires coordination and stabilization of all bodily
members.

To accomplish task-specific goals that require stabilization
of posture, the constraints of the person (intrinsic) interact
with those of the environment (extrinsic). Intrinsic
constraints have typically been described as having three
primary subsystems: the passive subsystem (e.g. ligaments,
bones), control or regulatory (neural) subsystem and the
active (muscular) subsystem. The large number of muscles,
joints, and neural innervations and the way these tissues
coordinate to control the dynamic equilibrium of posture
(behaviour) is known as the degrees of freedom problem
(DOF) (Bernstein). The DOF problem is further compli-
cated by the fact that humans live in a dynamic environ-
ment that imposes its own constraints such as gravity,
support surfaces, mediums (e.g. air, water) and substances
(e.g. sand).

Not surprisingly then, sports demand unique postures.
Of interest to the chiropractor is that vertebral curvature
has been found to be sport-specific’. Uetake et al.” took
Moire photographs of the backs of 380 Japanese sportsmen
(representing eleven sports) and computerized assessment
was used to reconstruct the shapes of their vertebral curves,
which were then compared to their respective sport.

The vertebral curvature lines were characterized into

four types based on the shape of the vertebral curvature:
1) bodybuilders and swimmers (shallow curve); 2) rugby
players, sailors, soccer players and non-athletes (shallow
curve); 3) kendo participants, sprinters and middle- and
long-distance runners (deeply curved); 4) throwers (deeply
curved). The reason why the S-shaped vertebral curvature
differed between groups is probably because of the primary
motions employed. For example, the running group had a
deep S-shaped vertebral curvature. Running requires a
strong ground push-off and considerable hip extension.
The spine is important in ‘driving’ the pelvis while the legs
amplify the movement. If the upper part of the body is
raised and the pelvis is inclined forward, the lordosis will
consequently be enhanced. However, the shape of
vertebral bodies or intervertebral discs may adapt gradually
to one’s sport, while the person takes part in intense
training over time”.

Further evidence for postural adaptation is provided by
Parkin et al. "°. They found patterns of asymmetry of
muscle activity between the left and right erector spinae
muscles during extension that was significantly related to
rowing side when compared with controls. Nineteen
rowers were compared with 20 non-rowing controls.



"Ien oarsmen rowed stroke side (i.e. with the blade on the
right-hand side of the body) while the remainder rowed
bow side (i.e. with the blade on the left-hand side of the
body). EMG analysis revealed a significant difference
between stroke side (higher activity) and bow side (less
activity). What can postural deficiencies and/or asymme-
tries mean for health and performance outcome?

Another study investigated the hamstrings:quadriceps
ratio (optimal is between 55 and 80 per cent) in competitive
oarsmen and women. They found that these athletes had
low ratios (51 per cent and 50 per cent at 1.05 rad/s)
respectively. The authors attributed this low ratio to the
under-development of the hamstrings during rowing. They
noted that the low ratio was associated with increasing
severity of back injuries. It was hypothesized that the
injuries were related to the role of the hamstrings in
controlling the pelvis and hence altering the lumbo-pelvic
rhythm forcing the athlete to gain reach and power from
the lower spine."

FUTURE DIRECTIONS AND
CHIROPRACTIC IMPLICATIONS

We have seen that static posture has been related to
future risk of injury in sports. The chiropractor is well
versed in the static measurement of posture through
observing musculoskeletal asymmetries and imaging
techniques (e.g. x-rays). Simple static measures of posture
may be useful in aiding athletes perform optimally. As in
the case of rowers, also look for functional problems that
are related to posture such as co-ordination, flexibility and
strength deficiencies. Long-term repetitive motion in goal-
specific postures poses potential problems for performance
if not optimized according to the context (i.e. not efficient).
Posture is not static, but rather dynamic, and is constrained
by goals, environmental factors and intrinsic abilities
(perception-action). Future research is needed on postural
behaviour in relation to chiropractic. Our laboratory at
Miami University has been investigating posture dynamics
with respect to behavioural coordination. I look forward to
applying our models of postural control to examine the
posture (behavioural) effects of chiropractic care. @
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