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Manual Wheelchairs: The Science that Should Be Driving Your Clinical Choices

This Presentation is Part of a Series 

How Do People Actually Use Their Manual 
Wheelchairs, and What Really Matters?1

The Impact of Wheels and Tires on 
Wheelchair Propulsion Efficiency2

Optimizing a Wheelchair: Using the 
Technology to Ensure Ongoing Success3
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Why are we tackling this subject matter?

Manual wheelchair evaluation and prescription is complex 

requires understanding the wheelchair and the factors that impact its performance, the user 
and the factors that impact user function, as well as the interaction between the user and 
the wheelchair. 
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Evidence-Based Practice

What is Evidence-Based Practice?
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Evidence-Based Practice

ñEvidence-based medicine is the 
integration of best research evidence 
with clinical expertise and patient 
valuesò 

(Sackett, 1996)

A philosophy of providing health care that is guided by the integration of 
client factors and values, clinical expertise and best available research 
evidence.
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Evidence-Based Practice

ñEvidence-based medicine is the 
integration of best research evidence 
with clinical expertise and patient 
valuesò 

(Sackett, 1996)

EBP lives at the intersection of client factors & perspectives, clinical 
expertise, and best research evidence
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Values, Priorities, Expectations

ÅEfficiency of Propulsion

ÅPostural Stability

ÅCorrection or Accommodation of Asymmetries

ÅPain/Sitting tolerance

ÅSkin Protection

ÅDurability

ÅEase of Transport

ÅAccommodate Environment of Use

Unique to each individual, based on their personal and 
cultural circumstances

Evidence-Based Practice

Client Factors and Perspectives

Often individuals come to us with a similar list of concerns, but their 
goals and priorities are UNIQUE based on their view of:

Illness, disease, and their causes; their health practices, behaviors, and 
choices; their family structure and key decision makers, 
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ñéwe mean the proficiency and judgment that 
individual clinicians acquire 
through clinical experience and clinical practice.ò 
(Sackett, 1996)

Includes requisite knowledge based on:
ÅEducation
ÅExperience
ÅShared encounters
ÅExternal clinical evidence from systematic 

research

Evidence-Based Practice

Clinical Expertise

What do we mean by clinical expertise?  accumulation of information 
that is available to draw on when we make clinical decisions
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Requisite knowledge must be kept current

ñTribal knowledgeò passed down may not be supported by scientific evidence

Evidence-Based Practice

Clinical Expertise

CAUTION
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Evidence-Based Practice

ñIt ainôt what you donôt know that gets you into trouble. 
Itôs what you know for sure that just ainôt so.ò

-Mark Twain

Clinical Expertise

need to validate the information we use to make clinical decisions
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Current

Stand up to critical appraisal

Answer clinical question 

Combine with clinical 
expertise

Evidence-Based Practice

Best Research Evidence

Current: on average it takes 17 years for research evidence to reach 
clinical practice

there is bad research out there, need to be able to recognize

needs to answer the clinical question we are asking and be looked at 
through the lens of our clinical expertise
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Evidence-Based Practice

ñWithout clinical expertise, practice risks becoming 
tyrannized by evidence, for even excellent external 
evidence may be inapplicable to or inappropriate 
for an individual patient.ò (Sackett, 1996)

Best Research Evidence

Even Sacket, a pioneer of EBP, stressed that evidence in the wrong 
context can result in poor clinical decisions
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Evidence-Based Practice

Best Research Evidence

ñWithout clinical expertise, practice risks becoming 
tyrannized by evidence, for even excellent external 
evidence may be inapplicable to or inappropriate 
for an individual patient.ò (Sackett, 1996)

For example, if we just put as much of the system weight over the rear 
wheels as we can, because research says this is a good way to improve 
ǇǊƻǇǳƭǎƛƻƴ ŜŦŦƛŎƛŜƴŎȅΣ ōǳǘ ǿŜ ŘƻƴΩǘ ŎƻƴǎƛŘŜǊ ǿƘŜǘƘŜǊ ǘƘƛǎ ƛǎ ŀ {!C9 ǘƘƛƴƎ 
to do, we could wind up with a problem. . . This is why research evidence 
must be combined with client factors and clinical expertise
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Wheelchair Machine

It provides a mechanical advantage to 
make mobility easier

A Wheelchair is a Machine

In our first presentation we discussed that a wheelchair is a machine 
that provides a mechanical advantage to make mobility easier for the 
user
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Wheelchair Machine 

The wheelchair as a machine has an 
inherent mechanical efficiency

ÅThere is nothing that the user, in the 
act of propelling it, can do to 
improve it

We discussed that as a machine, each wheelchair has an inherent 
mechanical efficiency
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Wheelchair Machine

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

ÅWheelbase Adjustment

ÅWheel and Tire selection

ÅSeating Adjustment

We identified 3 factors that do impact the efficiency of a wheelchair, and 
therefore predict performance
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Wheelchair Machine

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

ÅWheelbase Adjustment 

ÅWheel and Tire selection

ÅSeating Adjustment

IƻǿŜǾŜǊΣ ǿŜΩǾŜ ǇǊŜǾƛƻǳǎƭȅ ƛŘŜƴǘƛŦƛŜŘ ǎƻƳŜ ŦŀŎǘƻǊǎ ǘƘŀǘ Ŏŀƴ ƛƳǇǊƻǾŜ ǘƘŜ 
efficiency of the machine
The first presentation focused on what research has identified as the 
most impactful of those factors:  Wheelbase adjustment, which we will 
be discussing today
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Wheelchair Machine

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

ÅWheelbase Adjustment 

ÅWheel and Tire selection

ÅSeating Adjustment

The second presentation of the series focused on the impact of wheel 
and tire selection
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Wheelchair Machine

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

ÅWheelbase Adjustment 

ÅWheel and Tire selection

ÅSeating Adjustment

Today we are discussing the optimal set up of an individual wheelchair, 
taking into consideration the needs and capabilities of the user.  
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Wheelchair Machine

+
The Two Components of Propelling a Wheelchair

The first two presentations of this set focused on the wheelchair as a 
machine, 
But, there are two components to propelling the wheelchair ςthe chair, 
and the user
The impact of the issues like wheelbase, and wheel and tire selection 
Ƴǳǎǘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ŜŀŎƘ ƛƴŘƛǾƛŘǳŀƭ ǳǎŜǊΣ ǎƻ ǘƻŘŀȅΩǎ 
presentation is going to flip the script. . . 
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The Two Components of Propelling a Wheelchair

Wheelchair Machine

+

¢ƻŘŀȅΩǎ ǇǊŜǎŜƴǘŀǘƛƻƴ ƛǎ ƎƻƛƴƎ ǘƻ ŦƭƛǇ ǘƘŜ script, andlook at the user. . . in 
relation to the wheelchair.  In other words, how do we optimally set up 
ǘƘŜ ƳŀŎƘƛƴŜ ǘƻ ƳŀǘŎƘ ǘƘŜ ¦{9wΩǎ ƴŜŜŘǎΚ
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Role of the Wheelchair for the User

Dissatisfaction with, abandonment of, mobility equipment is high

Why?

ÅLack of user opinion in selection (Phillips & Zhao, 2010)

ÅImproper fit to the user and to tasks the user wishes to undertake (Scherer 
& Galvin, 1996)

ÅMyth that ña userôs assistive technology requirements need to be assessed 
just onceò (Scherer & Galvin, 1996)

What can we do to address it?

Dissatisfaction and Abandonment of Wheelchairs

²Ƙȅ Řƻ ǿŜ ƴŜŜŘ ǘƻ ŎƻƴǎƛŘŜǊ ǘƘŜ ǳǎŜǊΚ  ²ŜΩǾŜ ŀƭǊŜŀŘȅ ŘƛǎŎǳǎǎŜŘ ǘƘŀǘ ǎŜǘǘƛƴƎ ǳǇ ǘƘŜ a²/ ƛǎ ŀ 
complex task.
Historically, there is evidence that as an industry there is room for improvement-
we may not have always done a good job of employing the principles of EBP
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NOUN

a chair fitted with wheels for use as a 
means of transport by a person who is 
unable to walk as a result of illness, 
injury, or disability.

A type of mobility device for personal 
transport 

(Taber, 2005)

Role of Wheelchair for User

²ƘŜŜƭŎƘŀƛǊ  ώ όƘύǿŢƭ /IŜǊ]

¢ƘŜǊŜΩǎ ŀ ƭƻǘ ǿŜ Ŏŀƴ Řƻ ǘƻ ŀŘŘǊŜǎǎ ǘƘƛǎ ŘƛǎǎŀǘƛǎŦŀŎǘƛƻƴΣ ōǳǘ ŦƛǊǎǘΣ ƭŜǘΩǎ 
consider that even the definition of wheelchair calls it a mobility device, 
a means of transport.
We need to broaden the definition of the role that the chair plays for a 
user, because so often there is a tendency to view a wheelchair primarily 
as a mobility device. 
This is a definition from a medical dictionary, and it says nothing about 
function or participation. . . 
All this contributes to a focus on the propulsion of the device, 
particularly in the ULWC class of chairs.  Even reimbursement coding 
often refers to the chair by its weight, not by configurability or 
ŀŘƧǳǎǘŀōƛƭƛǘȅΣ ŀƴŘ ǘƘƛǎ Ŏŀƴ ǎŜǘ ŀ ǘƻƴŜ ŦƻǊ Ƙƻǿ ǘƘŜȅΩǊŜ ǇŜǊŎŜƛǾŜŘΦ  
Lightweight; high-strength lightweight; Ultralightweight; (Heavy Duty or 
Extra Heavy Duty speak to mass of the user)
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Role of Wheelchair for User

Hold on - I am not suggesting that we should ignore the role of the 
wheelchair as a mobility device  - - We need to ensure that everyone 
involved in the prescription process is fully considering the larger 
context of use ςnot JUST mobility.  
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Role of Wheelchair for User

(Sonenblum, Sprigle, & Lopez, 2012) 

With that in mind, we need to focus on how people use their manual 
wheelchairs.  
Consider a study done on how users move about in their chairs in 
everyday life
Researchers used a data logger to monitor subject activity 

discovered that users were in movement only about 10% of the time in 
their chairs (58 min out of 10 hours up in chair)

ŘƻŜǎƴΩǘ ƳŜŀƴ ǘƘŀǘ ǘƘŜȅΩǊŜ ƴƻǘ ƛƴǾƻƭǾŜŘ ƛƴ ŀƴȅ ŀŎǘƛǾƛǘȅ ǘƘŜ ƻǘƘŜǊ фл҈ ƻŦ 
the time.  They are functioning, doing tasks, etc.  They need it to work 
ǿƘŜƴ ǘƘŜȅΩǊŜ ƳƻōƛƭŜΣ ōǳǘ ǘƘŜȅ ŀƭǎƻ ƴŜŜŘ ƛǘ ǘƻ ǿƻǊƪ ŦƻǊ ŀƭƭ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ 
ŦǳƴŎǘƛƻƴ ǘƘŜȅ Řƻ ǿƘŜƴ ǘƘŜȅΩǊŜ ƴƻǘ ǇǊƻǇŜƭƭƛƴƎΦ Φ Φ 

Methods:
28 Adults who use MWC for primary mobility, Age Range: 22-67 y/o, 27 
ULW/1 standard MWC User Years: Average 9 yr. (1.5-36 yrs.), Data logger 
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