


stance and shortly thereafter walk independently across
the room, and accomplish other suprapostural activities
such as bending down to retrieve a fallen toy from under
the table. (8) In no time these youngsters can regulate
their step length and walking speed and accomplish many
activities without the help of an adult.

Look at the pictures or home videos of anyone’s children
and you’ll find these milestones clearly highlighted. These
postural achievements are the workings of motor develop-
ment.

Much of current practice reflects the pioneering ideas of
McGraw and Gesell that motor development results from
neuromuscular maturation — the result of changes in
infants’ brains (e.g. myelination), and neuromuscu-
loskeletal systems. Normative descriptions and cataloging
of motor milestones were thought to provide insight into
the maturational process and are widely published — they
are still the accepted guidelines for informing doctors and
parents about the normal trajectory of motor develop-
ment.

However, once the motor skills were cataloged (by the
’40s) the need for further research dissipated. From the
’50s little research was performed by developmental
psychologists until the late *80s.

CONTEMPORARY APPROACHES

Beginning in the '80s, interest in motor development
resurged. This is because advancements in technology
allowed researchers to improve methods of recording the
movements of an infant. In addition, new conceptual
accounts opened the door for further understanding
changes in motor behaviour. Thus, neuromuscular
maturation has lost its privileged status as the central
impetus for motor development. (9)

The effects of the environment, perceptual information,
and learning have begun to penetrate motor development
research and practice. Two well-known influences on
contemporary research include the dynamic systems
approach and the perception-action approach.

Nicholai Bernstein, and more recently Esther Thelen,
popularized the dynamic systems approach. From this
perspective, new motor skills emerge as a result of many
interacting factors, each with its own developmental path.
Specifically, the emergence of new coordinated behaviours
(resulting from interaction between environment and
person) is key. In examining the generation of new
patterns of behaviour, it is important to search for the
organizational principles behind the coordination of
elements and subsystems as well as the impetus that leads
to instability and the emergence of new stable forms. (10)
Furthermore, the great number of dimensions of the body
(e.g. having some 103 muscles and 102 joints) must be
compressed to a system that is controllable and character-
ized by stable patterns of coordination (11).

One way in which the system can be controlled from a
dynamic perspective is by the activation of synergies
(groups of muscles that are constrained to act as a single
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unit).

What does this approach mean to the chiropractor?
Abnormal or dysfunctional movement may be explained in
terms of physical principles rather than strictly in terms of
neural structures. For example, velocity can be an
important parameter to the dynamics of movement. Often
children or adults are asked to move slowly in an effort to
move “safely.” But, by not taking advantage of the physical
properties of the body in relation to speed you risk
inhibiting a weak child from producing momentum and
ease of movement. Children learning to propel themselves
from a seated posture to standing are well aware of the
interaction between the velocity necessary to achieve
upright stance and the balance required to maintain it.

The perception-action approach to motor development
stresses the interaction between the relevant properties of
the environment and the body. For example, exploratory
movements by the eyes, head, trunk, and extremities
generate perceptual information in the form of changes in
the optic and acoustic arrays, muscle and skin. (8)

Perceptions likewise generate the information necessary
to drive appropriate movements. Thus, perceptual-motor
learning is key for children to discover and sharpen
investigative movements and for differentiating and using
appropriate information obtained from exploration.
Clinically, this approach would encourage children to
explore the possibilities for achieving a particular task in
multiple ways. The ability for children to explore multiple
adaptive solutions requires exploration of a wide range of
ways to accomplish a task and to discover the best solution
for them.

WHAT HAVE WE LEARNED?

5,8,9,12-16)

Postural control is essential for the development of
suprapostural behaviour.

Postural development appears characterized by a
cephalo-caudal progression of control. (5)

The emergence of postural control can be characterized
by the nature of the relationship between sensory input
and motor output in maintaining bodily position:

a) control begins with the head (vision appears to be the
first sense coupled to this control); b) independently sitting
infants next learn to coordinate head with trunk sensory-
motor information; c) individual sensory channels may
precede the mapping of multi-channel senses to action. (5)

Anticipatory (proactive) control (e.g. activating trunk
muscles prior to extremity movement) develops alongside
reactive control.

Development of postural and motor control is character-
ized by continuous development of perceptual and action
systems and has been thought to manifest behaviourally in
a discontinuous abrupt transition between motor
milestones although some recent evidence refutes this
premise. (17)

Variability is an essential component in the development
of movement ability. For example, reduced variability is



evidence of increased skill and proficiency in voluntary
tasks such as seen in new walkers, but reduced variability in
early spontaneous motor activity has the potential for later
disability. Also, tight interjoint coupling (low variability)
can result in poor movement outcomes if persisting
beyond the first few months of infancy. (16)

Not all systems develop at the same rate. Rate-limiting
components control the pace at which new behaviour
emerges.

CHIROPRACTIC INVOLVEMENT

Chiropractors are trained observers of the neuromuscu-
loskeletal system and care for the entire person. The
clinician can directly observe the postural and motor
development of infants and children in their offices.
Among other things, the chiropractor can recruit and train
parents to track locomotor and postural experiences at
home for a better overall developmental picture, especially
if there are concerns. For instance, it may be advantageous
to know what infants do throughout the day. For example,
the percentage of the day spent doing various activities
such as crawling, napping, eating, bathing/diaper changes,
playing on floor, held in arms/highchair, passive locomo-
tion in arms/stroller, where they go (rooms and surfaces),
how they get there (excursion paths), and how much they
travel (number of trips, distance per hour). (18)

As napping time decreases, does floor time increase,
giving the precrawler experience maintaining balance on
various surfaces? Is most of the crawlers’ day devoted to
locomotion (crawling, cruising, playing and maintaining
balance in stance and being carried in passive locomotion)?

These types of questions can be invaluable if develop-
ment seems impaired and may help the chiropractor
determine avenues for care.

As a researcher and a practitioner, I have observed the
chiropractic impact on the control and performance of
human movement. In a previous issue of this magazine
(19), I provided a background for this assumption and
preliminary evidence to support it in adults. Further, I
believe that chiropractic can have multiple influences on
motor development. It is my contention that vertebral
subluxation places both physical and physiological
constraints on the developing child. From a physical
(dynamic systems) standpoint, spinal dysfunction can
impair behavioural responses including trunk stabilization
and range of motion, sway patterns and movements of the
extremities for example. This can lead to altered coordina-
tion and possible instability. From a physiological and
psychological viewpoint, I have speculated that subluxa-
tions can impair the perception-action cycle (20) resulting
in misperceptions (faulty pickup of information) and
potentially inappropriate action.

Can chiropractic care influence the variability or
continuity of motor development? Can it alter the antici-
patory or reactive control of posture and motor control in
children? I don’t know, yet. However, these are questions
that can be answered through research and it is my

intention to examine these issues in future work. ®
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