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Powered wheelchairs and scooters are an important part of independent living after spinal cord injury
(SCI). This page provides an overview of the basics of choosing a powered wheeled mobility device
after SCI. For more general information on wheelchair provision and wheeled mobility devices, please
see our page on the wheelchair provision process. Although this page mentions specific products,
SCIRE Community is not affiliated with, and does not endorse any of these products.

Key points

e Power wheelchairs may be used by people who need greater support and assistance for mobility.

o Power wheelchairs are normally classified by their drive (rear-wheel drive, mid-wheel drive,
front-wheel drive).

e There are many adjustable parts on a power wheelchair to ensure your safety and comfort.

e Other powered mobility options other than wheelchairs are available (i.e., scooters, Segways);
however, they are not often used by individuals with SCI.

What are power wheelchairs?

Power wheelchairs are mobility devices powered by a Head rest
battery and motor, and operated by the user or by another o
person, such as a caregiver. Power wheelchairs may be
controlled in a number of different ways: by hand using a
joystick, by head movements through head array systems, by
the breath through sip-and-puff controllers, and by other
specialty controls. This allows power wheelchairs to be used
by individuals with high cervical SCI. Suspension

Power wheelchairs are typically used by those with limited
control of the muscles at the elbow (complete injuries above
C5) or other reasons which make it difficult to propel a manual
wheelchair. Additional factors that may encourage the use of a

Foot rest

. .. / -y,
power wheelchair over a manual wheelchair include: Drive wheel Front caster
e Improved independence (if the individual is A typical power wheelchair includes a metal frame
unable to effectively propel a manual Wheelchair) containing a motor and battery, a seat with a backrest,
. . footrests, small caster wheels in the front and/or back,
 Avoidance of overuse injuries and two large rear wheels at the back. It is propelled and
e Increased speed (if the individual has weak upper maneuvered using a joystick or other control function.!
body strength)

e Lengthening the amount of time that a person can spend in the wheelchair
e Improves the ability to participate in important activities more easily
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What types of power wheelchairs are there?

Types of power wheelchairs are described by the base. The base is the bottom portion of a power
wheelchair that houses the motors, batteries, drive wheels, casters and electronics. The seating system
sits on top of this base. The base is classified according to the drive wheel location relative to the
system’s center of gravity. The three classifications of power wheelchairs are rear-wheel drive,
mid-wheel drive, or front-wheel drive, each with their own benefits and drawbacks.

Rear-wheel drive

Rear-wheel drive wheelchairs have drive wheels located behind the user’s
center of gravity, with casters in front. Benefits of rear-wheel drive
wheelchairs include increased stability when travelling at higher speeds.
However, rear-wheel drive wheelchairs are the most likely to tip
backwards when going uphill, and have a large turning radius which
may make it difficult to manoeuver in indoor or tight spaces.

Mid-wheel drive

Mid-wheel drive wheelchairs have drive wheels located right below the
user’s center of gravity, with caster wheels both in front and behind the
drive wheels (Figure 2). Benefits of a mid-wheel drive wheelchairs include:
e Having the smallest turning radius, thus making them most effective
for indoor mobility
e Being highly sensitive to change in direction
¢ Being the most stable when going up hills and uneven ground
¢ Given that mid-wheel drive wheelchairs have a total of 6 wheels
opposed to 4, the user may experience a bumpier ride; however, this
can be offset with good quality suspensions. Additionally, mid-wheel drive  mig-wheel drive power
wheelchairs are not the most efficient at going over uneven ground or soft ~ Wwheelchair with tilt-in
terrain — users may get stuck when going over these surfaces. space capabilty®

Front-wheel drive

Front-wheel drive wheelchairs have the drive wheels located in the front of
the chair, with caster wheels behind (Figure 3). Some benefits of this type of
wheelchair include:

¢ Being the most stable type of wheelchair when going on uneven terrain
and up hills

e Being the best at going over obstacles
e Having the ability to turn around tight corners well

¢ Allowing the user to pull up close to surfaces as the footplate is closer to
the wheelchair since there are no casters in the way

Front-wheel drive

power wheelchair with
recline capability*
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Some drawbacks of front-wheel drive wheelchairs include increased difficulty turning in small spaces
due to a long back end, less stability when going at high speeds (may tend to fishtail, making it hard to
drive in a straight line).

narts of a power wheelchair should | know about?
Drive controls

Drive controls for power wheelchairs come in a
variety of forms and they are chosen depending on
the physical capabilities of the user. Joysticks are
used if you have enough arm movement to drive
the wheelchair. There are different styles of
joysticks available for use, depending on your hand
function. This may include ball shaped controls,
knob shaped both large and small, stick shaped, as
well as U-shaped to name a few. Selecting an
appropriate joystick according to your abilities will
provide control and precision when driving. For
people without the strength or endurance to drive
with their arms they may choose to drive with their
head, chin or use their mouth with a sip and puff
control that is controlled by breath.

A

Various types of
joystick controllers
include U-shaped (A),
stick (B), and ball (C)>7

Novel drive systems
With the advancement of technology, more unique drive systems are becoming available to
accommodate for a range of abilities. Recently, there has been emerging evidence for:

e Tongue drive systems: This new system allows individuals to drive a power wheelchair
with their tongues. For this to work, an individual will need to have their tongue pierced
and have a titanium magnetic barbell fitted. Once in place, the user will wear a headset
with magnetic sensors. This allows for individuals to move their tongues to certain
teeth/spots in their mouth to drive their chair.

e Eye gaze systems: This system uses an eye tracking device, which allows the user to drive
a powered wheelchair with their eyes. To maneuver, the user simply looks left to go left,
looks right to go right, and blinks for 1 second to start or stop the wheelchair. Weak
evidence suggests that users are satisfied with the system and that it may be feasible to
accurately drive a wheelchair with the eyes.

e Facial drive systems: New programs allow individuals to drive their wheelchair with
various facial movements/emotions as they choose. This includes movements including
raised eyebrows, head movement to the left/right, or head movement up/down.

Ultimately, we must note that the tongue drive system is very new, and more research will need
to be conducted before its use in practice.
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Positioning functions

Power wheelchairs can have the added function of repositioning the SCI user. Repositioning helps
shift weight to other parts of the body. This is helpful in providing comfort, supporting posture, and
lessening pressure on certain parts of the body.

Tilting
Tilting a power wheelchair maintains the hip and knee
angles by shifting both the seat and backrest together.
This reduces the chances of rubbing on the skin when
moving between positions. Generally, tilting with a
power positioning device to a minimum angle of 30° is
needed before the beneficial effects of weight shifting
can be obtained, while a 55° tilt has been
recommended. Additional benefits of tilting include
assisting with respiratory function, providing a more
comfortable position to rest in without having to
transfer to a bed, and to increase stability and balance
when travelling on uneven surfaces (e.g., hills).

Reclining

Reclining a power wheelchair consists of the backrest
moving backwards/downwards while the seat remains
stable. This increases the angle between the seat and
the backrest. Some benefits of reclining include
stretching out the hips, facilitating toileting and
changing catheters, and facilitating transfers for
caregivers. There is some weak research evidence that
suggests that reclining to 120° may help reduce the
pressure applied by the buttock, but reclining back this
far also increases the amount of rubbing, which can
lead to sores.

Repositioning and pressure sores

One recommended strategy to prevent the development of pressure sores
includes weight shifting. Relieving weight off the buttock may help prevent

Refer to our
pressure sores by allowing the tissues under pressure to regain blood flow. This articles on

is normally done using strategies such as leaning forward or lifting off the seat. ;rfjs;lrgisﬂ:ﬂes

If you have a higher level of injury, you may not be able to relieve pressure off  Mapping for more
your buttock independently. This is where the tilt function of a power information!
wheelchair can come in handy — tilting backwards may help reduce the

pressure applied on your bottom and allows for proper blood flow to occur.


https://community.scireproject.com/topic/powered-mobility/
https://community.scireproject.com/topic/pressure-injuries/
https://community.scireproject.com/topic/pressure-mapping/
https://community.scireproject.com/topic/pressure-mapping/

SCRE Community Powered Mobility Devices

SPINAL CORD INJURY RESEARCH EVIDENCE powered-mobility

Standing

Some wheelchairs can support standing in people with SCI. Not only does
standing decrease pressure at the sit bones and coccyx, it also provides many
other physiological advantages such as maintaining bone mass density,
improving circulation, and enhancing functional tasks such as reaching for items
on a shelf. It can also be helpful in managing spasticity and for social interaction
or certain job functions.

Elevation
The elevation function of a power wheelchair raises the height of the seat. This is an
option that can be added to the chair to enable individuals to reach and access
things independently or without shoulder strain. It can also improve social
interaction enabling the wheelchair to move to height where they are not having to
look up or be blocked in a room full of people.

Arm rests
Arm rests are multifunctional pieces that are located on the sides of the wheelchair. First, arm rests act
as a support for the arm and the shoulder. When in motion, the arm rest help with balance during
sudden stops, going up/down hills, and with balance in general. In addition, swelling in the arms may
be reduced when the arms are kept elevated. Resting arms on the arm rest may also help maintain
upper body posture as the weight of the arms is supported (versus hanging and pulling the upper body
downward).

Secondly, arm rests can act as a source of stability when weight shifting to relief pressure. Individuals
with a SCI can use their arm rest to push themselves up when shifting, or use the arm rest to act as a
stabilizer when shifting their weight. For someone who adjusts their position often, gel padded arm
rests may be used to increase comfort and support.

Arm rests can be highly adjustable based on various needs.
e Having an arm rest that is too high up may push up the
shoulders and may be uncomfortable
e The use of adjustable arm rests may be helpful if the

individual wants to be able to pull up to a table Individuals with cervical level injuries
e Some arm rests come with a side panel built in to provide may require a specialized shaped
. armrest to provide support.'?
thigh support

e Some arm rests have the function to be flipped up, while other
types of arm rests may be completely removed from the wheelchair
¢ A removable arm rest may be used to help facilitate transfers

Additionally, arm rests for individuals with injuries C4 or above may require special adjustments. Arm
troughs (or a more formed arm rest) may be used to provide additional support to the arm to prevent it
from moving. In addition, elbow blocks may be used to help support an upright position when tilting.
In the case that an individual experiences spams in the arm, sheepskin or gel pads may be used to
protect the skin when the arm rests in the trough.
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Foot rests: footplates and leg rests
Depending on the drive mode, power
wheelchairs may have a footplate or
leg rests. A foot plate is often
connected to the base of the power
wheelchair, and is one piece of metal
that can be flipped up and down and

supports both of the feet. In contrast, /
leg rests are two separate supports for

each foot.

Where the foot rest sits is dependent A footplate is generally a single plate (left), while foot rests

. . consist of individual pieces (right).1314
on the drive base and the physical st otindividuarp (right)

characteristics of the person. A rear

wheel drive wheelchair has footplates the furthest away from the chair as there are caster wheels
located on the front. This results in added length to the wheelchair, which may make it harder to turn.
The use of a single centre-mounted footplate may help reduce the length of the wheelchair. Front
wheel drive wheelchairs do not have front casters that interfere with the foot rests, as the caster wheels
are located in the rear. As a result, the foot rests on front wheel drive wheelchairs do not interfere.

Some power wheelchairs may have an option for powered footrests, allowing the user to adjust the
angle of the footplates through a motor. To prevent the legs from dangling when using the tilt or
recline function, some power wheelchairs may have a foot rest elevation function. This function helps
to increase the height and angle of the foot rest to elevate the legs when reclining, and lowers back into
the default position when returning to an upright position.

The batteries on a power wheelchair are designed to run for generally 3-9 hours of continuous use, and
are made to last for up to 5 years. Some factors that influence how far you can drive on one charge of
your battery can be categorized into fixed and varying factors. Many of these factors impact each
other, and changing one aspect may influence another.

Fixed factors
Fixed factors influence how long your battery lasts, but cannot be changed. Examples include:
e Weight and size of the battery — a larger battery will allow for a greater driving distance, but adds
to the overall weight of the wheelchair.
e The drive type of the wheelchair — rear wheel drive wheelchairs tend to use more power than a
front or mid wheel drive.
o Weight of the wheelchair — a lighter chair will use less battery.
e Weight distribution — more weight applied on the caster wheels will use more battery power
during manoeuvering.
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Varying factors
Varying factors are considerations that can influence your battery life in which you can have some
control over to a certain extent. These factors include:

e The payload of the wheelchair — this is a combination of the user’s weight in addition to any
items they may be carrying (e.g., respiratory products, groceries, battery charger, etc.). Most
often the maximum payload the battery can handle is much greater than the average weight the
power wheelchair carries.

e Properties of the driving surface — driving on uneven,
rough, slippery, or soft (e.g., gravel, grass) will use
more battery power.

e Temperature — using your power wheelchair in
extreme weather (hot or cold) can impact how long the
battery lasts for. Using your wheelchair in over 30
degrees or under 0 degrees Celsius will reduce the
battery’s normal capacity.

e Driving behaviour — performing a lot of stop and go Usind a powered wheelchair on smooth even
actions, going up hills, and climbing curbs consume ground in moderate temperatures can help

prolong the battery life.®
more battery.

e Low air pressures in the tires — if you are using pneumatic tires and they are underinflated, this
will use up battery faster.

e Powered options — using the tilt/reclining functions or powered leg rest functions may reduce the
driving range of your wheelchair.

If you are using your power wheelchair every day, you should be charging your wheelchair daily.
When charging your battery, it is better to charge them for longer amounts of times than in multiple
short charges (i.e., less than 2 hours). A minimum charge time of 12 hours or longer has been
recommended; power wheelchair batteries will not overcharge! If you are using a new power
wheelchair, note that it may take 10-20 charges prior to the batteries reaching its fullest capacity.

What other powered mobility devices are there?

While the majority of people who use wheeled mobility devices after SCI will use a manual or power
wheelchair, other devices are also sometimes used.

Scooters

Scooters are powered devices that are typically used for getting around in
the community. They come in a variety of sizes and in 3 wheeled and 4
wheeled designs. They are often used by individuals whose functional
abilities do not require a full-time wheelchair, but may need support when
moving around in the community. This support may help a person move
greater distances, conserve energy, or get around safely if they have
impaired balance, pain, or fatigue. Scooters are typically larger devices
compared to wheelchairs, and are controlled by hand controls similar to a
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bike or motorcycle. They are usually cheaper than power wheelchairs but do not
have as small a turning radius and also cannot facilitate complex seating systems.
Due to their longer length, they are also more difficult to accommodate in
wheelchair taxis or vans.

Additionally, there are tiller-like devices that can be added on to powered
wheelchairs. This allows powered wheelchair users to operate their device
similarly to a scooter. An example of this device is the JoyBar.

Segways

Segways are powered, self-balancing two-wheeled devices
with arm bars that a person can stand on to move around in I
the community. While Segways are not intended
specifically to be a rehabilitation device, some people with higher levels of
functional abilities (people who are able to stand and balance effectively) may use
__ these devices to assist with getting around in the community in a similar way to

| scooters. They are considered to be smaller, faster, and more manoeuvrable than
power wheelchairs. Early research has suggested that Segways may be a potential
mobility option for people with SCI who have limited walking abilities, although
there may be some difficulties getting on or off the device.

In more recent times, several seated Segway-like devices have started entering the
market. These devices (such as the Nino), allow individuals with upper trunk
function to drive the wheelchair by leaning forward and to brake the wheelchair
by leaning back. More research is required to determine how useful and practical
it would be for individuals with spinal cord injury.

The bottom line

As described in this article, many factors play in to the selection and set up of a powered mobility
device. This article provides you information on the various parts of a power wheelchair that can be
adjusted to suit your needs. If you think that a feature needs to be adjusted or added, consult with your
health care or wheelchair provider.

Any reference to a specific product does not constitute or imply an endorsement by SCIRE Community.
Professional advice should be sought before making any health care and treatment decisions.

For a list of included studies, please see the Reference List. For a review of how we assess evidence at
SCIRE Community and advice on making decisions, please see SCIRE Community Evidence.
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Disclaimer: This document does not provide medical advice. This information is provided for educational
purposes only. Consult a qualified health professional for further information or specific medical advice.
The SCIRE Project, its partners and collaborators disclaim any liability to any party for any loss or
damage by errors or omissions in this publication.
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