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This Presentation is Part of a Seri

1 How Do People Actually Use Their Mangial
Wheelchairs, and What Really Matters?
2 The Impact of Wheels and Tires on
Wheelchair Propulsion Efficiency

Optimizing a Wheelchair: Using the N
3 Technology to Ensure Ongoing Succesq

es

1-Maximizing w/c performance-2mpact of wheels and tires-@ptimizing

configuration
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you should know about it as it relates we mechanics and propulsion efficiency.
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WHY ARE WE TACKLING THIS SUB

MATTER?

As individuals involved in prescribing wheelchairs, we need to know and understand

that there are factors that can impact the equipment (the WC) and how it performs,

and factors that impact the user, as well as the interaction between the two.

Parts one and two of this series will look primarily at the equipment. . .
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important

2-convert that into supporting the NEED for adjustability in wheelchairs
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address how complex all those adjustments can be



The Wheel Story
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A meticulously configured
ultralightweight rigid manual
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The Wheel Story

Settup for

the user 6s

A Anatomic measurements
A Postural support needs

A skill level
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The Wheel Story

Aggressive axle position

Stripped down of secondary
components

\ S
A No anti-tippers (Q q
A No armrests ~"‘
A No wheel locks TUR ,
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The Wheel Story

The end user is expecting a highly

efficient, high-performance wheelchair. \ ==
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The Wheel Story

Now, imagine the chair being issued . ..

L.

’
.




The Wheel Story

Now, imagine the chair being issued
equipped with mag wheels and
pneumatic tires with flat-free
inserts.

It may be attributable to humannatureA ¥ A G Qa Wg2NJ SRQ Ay GKS
likely to repeat the process.

Do you actually know that this is not necessarily the most efficient setup, but maybe
AlQa aldAftf GKS NAIKG aSddzld F2NJ 6 KA & LI NI
make the choice because it was the-clmarge or more expedient thing to do, Did you

even include or consult the user in the decision?
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The Wheel Story

Have you made this selection in the
past?

It may be attributable to humannatureA ¥ A G Qa Wg2NJ SRQ Ay GKS
likely to repeat the process.

Do you actually know that this is not necessarily the most efficient setup, but maybe
AlQa aldAftf GKS NAIKG aSddzld F2NJ 6 KA & LI NI
make the choice because it was the-clmarge or more expedient thing to do, Did you

even include or consult the user in the decision?
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The Wheel Story

Have you made this selection in the
past?

Why did you make that selection?

It may be attributable to humannatureA ¥ A G Qa Wg2NJ SRQ Ay GKS
likely to repeat the process.

Do you actually know that this is not necessarily the most efficient setup, but maybe
AlQa aldAftf GKS NAIKG aSddzld F2NJ 6 KA & LI NI
make the choice because it was the-clmarge or more expedient thing to do, Did you

even include or consult the user in the decision?
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The Wheel Story

Have you made this selection in the
past?

Why did you make that selection?
What influenced that decision?

It may be attributable to humannatureA ¥ A G Qa Wg2NJ SRQ Ay GKS
likely to repeat the process.

Do you actually know that this is not necessarily the most efficient setup, but maybe
AlQa aldAftf GKS NAIKG aSddzld F2NJ 6 KA & LI NI
make the choice because it was the-clmarge or more expedient thing to do, Did you

even include or consult the user in the decision?
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The Wheel Story

Have you made this selection in the
past?

Why did you make that selection?

What influenced that decision?
A Maintenance considerations

A Environment of use
A User preference

A Previous experience (user,
therapist or ATP)

It may be attributable to humannatureA ¥ A G Qa Wg2NJ SRQ Ay GKS
likely to repeat the process.

Do you actually know that this is not necessarily the most efficient setup, but maybe
AlQa aldAftf GKS NAIKG aSddzld F2NJ 6 KA & LI NI
make the choice because it was the-clmarge or more expedient thing to do, Did you

even include or consult the user in the decision?
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What Does a Wheelchair User Really Want?

In the world of wheelchair, high performance does not equal the fastest or the most A
LI2gSNFdzAEf & & & LGQa GKS WFdsStQ o0SySNHeéeo S
Covered in more detail in the first presentation
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What Does a Wheelchair User Really Want?

A wheelchair is a machine
that provides a mechanical advantage

to make mobility easier t\
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What Does a Wheelchair User Really Want?

A High Performance Machine

In the world of wheelchair, high performance does not equal the fastest or the most A
LI2gSNFdzAEf & & & LGQa GKS WFdsStQ o0SySNHeéeo S
Covered in more detail in the first presentation
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What Does a Wheelchair User Really Want?

A High-Efficiency Machine

In the world of wheelchair, high performance does not equal the fastest or the most A
LI2gSNFdzAEf & & & LGQa GKS WFdsStQ o0SySNHeéeo S
Covered in more detail in the first presentation
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Propulsion Efficiency

HOW DO WE MEASURE EFFICIENCY?

AfnWor ko can be used as measure of ef fic

The most efficient wheelchair (machine) is the one that takes the least amount
of work to maneuver.

When we talk efficiency, we think of the work it takes to perform a task. . .
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Propulsion Efficiency

The wheelchair as a machine has an inherent
mechanical efficiency

and there is nothing that the user, in the act of :
propelling that chair, can do to improve that ‘ 3
efficiency. w\
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What can we do to affect the inherent efficiency of this machine?
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Propulsion Efficiency

The wheelchair as a machine has an inherent
mechanical efficiency

and there is nothing that the user, in the act of /
propelling the chair, can do to improve that ‘
efficiency. ‘\‘\
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What can we, as professionals, do to affect the inherent efficiency of this machine?
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Propulsion Efficiency

What can be done to affect the inherent efficiency of this
machine?

A Mass Distribution
A Wheelbase Adjustment
A Postural Changes due to Seating Adjustment
A Wheel and Tire selection
e
|

\

'1\\\‘;"’11

\
)

Factors that can affect or have been said to predict performance, affect the inherent

efficiency. . .
Wheelbase Adjustment and Weight Distribution, achieved by adjusting wheelbase
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Propulsion Efficiency

What can be done to affect the inherent efficiency of this
machine?

A Mass Distribution

A Wheelbase Adjustment

A Postural Changes due to Seating Adjustment
A Wheel and Tire selection
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What can we do to affect the inherent efficiency of this machine?

Factors that can affect or have been said to predict performance, affect the inherent

efficiency. . .
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Propulsion Efficiency

Mass Distribution is Impacted by Wheelbase
Adjustment

Also known as Center of Gravity (CG)

The proportion of system mass over the rear wheels as
compared to that over the front wheels

Adjusted by moving rear wheel horizontally,
or caster wheel when possible

weight

Factors that can affect or have been said to predict performance, affect the inherent

efficiency. . .
Wheelbase Adjustment and Weight Distribution
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Propulsion Efficiency

Mass Distribution is Impacted by Wheelbase
Adjustment

Also known as Center of Gravity (CG)

The proportion of system mass over the rear wheels as
compared to that over the front wheels

\

Adjusted by moving rear wheel horizontally, i
or caster wheel when possible ——

Ki/ weight weight

Factors that can affect or have been said to predict performance, affect the inherent
efficiency. . .
Wheelbase Adjustment and Weight Distribution



Propulsion Efficiency

What can be done to affect the inherent efficiency of this
machine?

A Mass Distribution ‘,;
A Wheelbase Adjustment M‘_
A Postural Changes due to Seating Adjustment ,.,“ , ‘

A Wheel and Tire selection \ ‘7 \.,;i‘\}\\ﬁ
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Current research suggests that after weight distribution, wheel and tire selection is
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Propulsion Efficiency

Mass Distribution can be impacted by changes in posture resulting from
changes to the chair

Ki/ Mass Distribution

Seating / Postural changes can impact this distribution. Here we see that closing the
o0l ly3atsS I ¥S¢ RSINBSa KIFa oNRdzAKG GKS
center of mass, and changing the distribution of system weight on the wheelbase.
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Rogue 4 hand at 12
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Propulsion Efficiency

So, Whatos | mportant?

Preservation of Upper Limb
Function Following Spinal Cord
Injury:

A Clinical Practice Guideline

for Health-Care Professionals

So, Whatdés I mportant?

Based on current research there is strong evidence that mass distribution (by

means of adjusting wheelbase) is critical to propulsion effort.

The evidence also supports that wheel and tire selection is also a critical factor

-so thatodés why wedre here.

CKA& jdz23GS FTNRY 5N {LINAIES KAIKEAITKGA &
propulsion effort (efficiency) (next slide)
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Propulsion Efficiency

Dr. Stephen Sprigle, PhD, PT

AWhen considering propul sion effort
scientific evidence suggests that wheels, tires and weight distribution are the
most impactful. So, by focusing solely on mass, one neglects the most

i mportant factors affecting

W i

propul si on

CKA& jdz23GS FTNRY 5N {LINAIES KAIKEAITKGA &
propulsion effort (efficiency)
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We said this machine makes worlk
easier

But how does it make It easier?

How does a wheel work, what does it actually do?
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In short, a dolly making it easier to move a crate
Is equivalent to Wheelchair plus user for easier moving about
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In short, a dolly making it easier to move a crate
Is equivalent to Wheelchair plus user for easier moving about
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In short, a dolly making it easier to move a crate
Is equivalent to Wheelchair plus user for easier moving akdagcause of the
wheels, of course
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