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Postural Control as a
Base of Supgnn for

Upper Extremity Participation
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+ Understand the impact postural control has on
an individual’s participation in everyday tasks.
« Examine the concepts inherent of postural
control: base of support, biomechanics and
alignment and understand how they impact
Lea rning upper extremity movement.
O bJeC“VeS * Integrate these positioning principles and
adaptive strategies to optimize an individual’s
participation in everyday activities.

+ Postural control is defined as the act of
maintaining, achieving or restoring a state
of balance during any posture or activity.
Pollock, AS, Durward BR, Rowe PJ, and Paul
JP. Clin Rehabil. 2000 Aug;14(4):402-6.

+ In other words, it is the ability to control the
body’s position in relation to the task in the
environment. Schumway-Cook and
Woollacott, 2007
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Postural Control

+ Background to hold up against gravity and basis ‘

for movement

* Stabilizes forces that result from movement

p.
« Gives balance for distal muscle groups to work. A ) A 1

Contributions to
Postural Control

* Sensory System
* Neuromuscular System
* Musculoskeletal System

It is the integration of these
processes through practice that
allows Postural Control to
become automatic.

Contributions of Postural Control

SENSORY INPUT ~———> INTEGRATION OF INPUT —— 1407 11— BALANCE

SALANG,
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« It supports a vast range of daily functions, in
addition to supporting internal processes such as
breathing, vision, digestion, circulation,
temperature regulation.

Purpose Of * Humans need to be able to operate in a variety

of environments, for a variety of reasons and
POSturaI hold themselves upright against gravity. (Hong,
Control 2005)

* Its FUNDAMENTAL TO EVERYTHING WE DO!

*+ Involves controlling the body’s position in space
for the dual purposes of stability and
orientation

* ORIENTATION is the ability to organize body
alignment to perform each specific task.

Control Of | . postraL saBILITY is the abity to maintain
the position of the body mainly the COM within
POSture the limits of stability.
* The specifics of the stability and orientation
vary for each task and across different
environments.

Woollacott & Shumway-Cook, 2001

€ o Sarsc Mory 2112020

*“Optimal placement of the body parts so that
Body the bones are efficiently used, and the muscles
. have to do less work for the same effect.”
Alignment

Wikipedia
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\_. Ears over shoulders
Shoulders down b Chin Tucked
and back &

Stomach drawn in <——

Bottom tucked
under
Unlock Knees

Postural Stability

Ability to control COM/COG in relationship to
the base of support BOS

Balance

doe aiNF

.....the ability to maintain the line of gravity within the base of support
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Efficient & Effective Movement

Stable base of support

The ability to maintain alignment
over the base

The ability to adjust during
movement over your center of mass

*+ Size and position of the base of support: The
larger the BOS the more stable. Stability
provided if the line of gravity falls
approximately midway along the BOS.

Thi ngs that « Position of the COG: The closer the body’s COG
to its BOS, the more stable it is.
AffeCt the + Position changes: any change in a partial COG

COG/BOS produces a corresponding change in the

common COG.

+ Movement transitions involving changing of
BOS to a new BOS (sit<>stand)

* Movement of COM outside the BOS

WHY DOES [ Because improper body alignment
ANY OF THIS A R y

an inadequate base of support
MATTER? LIMITS FUNCTION
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Posture is
influenced by a Muscle tone (i.e. high or low): the amount of tension in a

muscle or the force with which the muscle resists being

number of | iengthened orstretched

interconnected
factors:
- Body shape and size (i.e. height and weight)
- Gravity
+ The surface (e.g. uneven ground, slopes, sand,
Interconnected footwear, height of desk)

+ The task in hand

« Length of time required to be in a particular
posture

Factors Cont’d.

- Level of health, well-being or emotional state
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Eosture can comFoRT -

e seen as

the inter- - V|

.relatlon and The balance must

inter- e stk betueen

dependency FUNCTION an{i}:’ntrlign/,ry
A

between _ theeniionmen.

The amount of cognitive processing
required for postural control
depends both on the complexity of
the postural task and on the
capability of the subject’s postural
control system. 7

From 2014 AACPDM Dr. Gaebler and Gay Girolami, PT, PhD. | 4
presentation

Postural Control and Participation

* When posture is unstable, excess
energy is used to maintain one’s
alignment & stability.

* This can affect function if there is
little energy eft over to concentrate
on other things: fine motor tasks,
directions, listening.

+ Good positioning and Simple
adjuncts: Compression Garments,
Wraps, K-tape, Orthotics, the
functionalhand and other adaptive
‘equipment

ALL can make a dif
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EVEN IN THE MOST MILDLY INVOLVED CLIENT,

IF THERE IS POOR ALIGNMENT, POOR STABILITY OR
INABILITY TO SUSTAIN ACTIVITY IN THE POSTURAL

Silver Bu"et MUSCLES (POOR ENDURANCE),
POSTURAL CONTROL IS IMPAIRED

AND
IT WILL AFFECT FUNCTION!

Postural

CO nt rOI & provide the “background” control of your body
POStU ra | that is necessary for helping you to stay upright
. and to stabilize your movement.
Stability

Shoulder’s Primary
Function

* Strength & ROM

* Connect hand to body & gets
hand in a variety of places

* Reaches and supports
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Clavicle %= Sternoclavicular
SASET joint

"‘g‘-‘x S‘;irmm Thor}:x
o= fs SES
\Scapula = :‘&
=

Scapulothoracic zf S
Joint — . N~ -

Shoulder Girdle

us
+ floating mechanism resting on the rib cage

Scapulothoracic
Joint
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Seapulothoracic Joint

Anatomical Relationships

* Shoulder girdle muscles originate on
the trunk

* Muscles that stabilize and mobilize the
scapula originate from the axial
skeleton

« Primary form of stability for vertebral
column is active muscle force

* Pelvic movement is critical since they
change the position & movement of
the arms in space

Pelvic Tilt

Copyright © 2019 Celine Rosati Skertich & Linda Merry. All rights reserved. No part of this material shall
be reproduced or transmitted in any form or by any means without permission from the author.
10



Participant’s Handout for Therapro’s Webinar:
Postural Control as a Base of Support for Upper Extremity Participation presented by Celine Rosati Skertich
& Linda Merry- February 11, 2020

Thoracic Spine

Optimal Reach &
Arm Movement

B
« Pelvis over hips -0 ) S
: . ) e
« Thoracic extension L & P

* Head and neck
alignment
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Elbow

* Elbow extension provides elbow
static stability

* Isometric contraction stabilizes
elbow

* Combined with shoulder flexion
(ant. deltoid important synergist
for forward push)

* Peak force does not occur at the
end range of elbow extension

Elbow

* Align proximal

* Position distally
* Work in the middle

* Assists forearm in orientation of hand for best
prehension and grades finger use.

* Major contribution is its ability to control

. length-tension relationships in the hand and
WrISt permit fine adjustments of grip

* Works with the fingers synergistically. The wrist
provides the “proximal dynamic stability” to
allow the fingers to work the hand most
efficiently.
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« Movements close to the body use wrist flexion;
Movements away from the body bring in wrist
extension
WriSt * Wrist has weakest grasp in flexion
« Biomechanically wrist ulnar deviation goes with
wrist flexion; Ulnar deviation is used for
increased power

Fine Motor Skills

* Itis difficult to use the muscles of the hand
when the body, shoulder and arm that the
hand is attached to are moving around or
having trouble maintaining their position.

* Achild’s posture affects upper extremity
function, vision and behavior.

“Fine motor control needs to have a good base

to work from

+ Adequate postural control or BOS is necessary
Si | B | I t for distal control.
liver bullets « Alignment for efficiency
to U E * Isometric control of the elbow is necessary for
Effectiveness | S
* The wrist provides the dynamic stability for
hand function.
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Distal to
proximal Feed

Hand Strengthening

Consider

Play and | .
Object * Shape
ChOiCeS * Texture
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+ Use no prehension
+ placed gross grasps with wrist movements (i.e

Work on wrist painting, moving in shaving cream)

sta bl | |ty an d « variety of grasps with wrist movements
« add exact placement
then add + add reach and initiation of grasp
gras p * stabilize wrist and move digits for grasp or just

move fingers opening/closing, radial deviation
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Assistive
Technology

Vertical Orientation
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Write and Erase

Copyright © 2019 Celine Rosati Skertich & Linda Merry. All rights reserved. No part of this material shall
be reproduced or transmitted in any form or by any means without permission from the author.
18



Participant’s Handout for Therapro’s Webinar:
Postural Control as a Base of Support for Upper Extremity Participation presented by Celine Rosati Skertich
& Linda Merry- February 11, 2020

Self Initiation
with support

but not hand over hand

Arts & Crafts

Cards or Memory
Games
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* You tube video: https://www.youtube.com/watch?v=-
E4L61SQljU&t=40s
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« Prepare the base of support
+ Start with pelvis over hips & symmetrical trunk
+ Thoracic spine and head upright
« Make sure two hands are on the table with elbows
in front of shoulders

. « Prepare the arm
Silver Bullets  Scapular-humeral dissociation and elbow
forward
+ Object Placement, height, weight, distance, size and
orientation matter

« Stabilize objects and support surface.

« Avoid distal demands that result in proximal
compensations by using adaptive equipment.

Thank you!
Linda Merry, OTR/L, C/NDT
Imerry@thera-solutions.com

Celine Skertich, PT, MS, PCS, C/NDT
cskertich@thera-solutions.com

YOUTUBE
youtube.com/functionalhand
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