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Assistive Technology helps persons with physical, sensory and/or cognitive limitations to be more 

independent in their daily living tasks. In order for the technology to be useful, the user must be able to 

access it. Access is the method used to operate the technology. Access methods include direct, joystick, 

mouse, voice, eyegaze or switch.  

 

Once switches are chosen for the access method, the best location(s) and type(s) of switch must be 

determined. This requires specific assessment.  

 

Switch Assessment 

Switches compensate for physical limitations. Switches provide indirect access and so are not as efficient 

as many other access methods. The first step of assessment is to rule out any and all more efficient access 

methods for the specific assistive technology device. For example, if a consumer can press a button with a 

finger on a speech generating device, this is almost always more efficient than scanning. In single switch 

scanning, the consumer generally activates the switch to start a scan and waits for the desired choice to be 

highlighted. Activating the switch again selects that choice. Efficiency is measured in terms of speed, 

accuracy and effort. If the consumer is faster using scanning, more accurate or uses much less effort, then 

scanning is more efficient than direct access. Efficiency is critical in determining the optimal switch site 

and type, as well.  

 

Task Requirements 

Switches are used differently, depending on the assistive technology being accessed. This may affect the 

switch choice. Power wheelchairs require sustained and timed switch contact for accurate duration of 

movement and quick release for stopping. Speech generating devices, computer scanning arrays and 

electronic aids to daily living all use scanning. Scanning requires the consumer to activate the switch 

quickly, accurately and momentarily. Release is usually not time dependent. The consumer must be able to 

anticipate and wait for the correct choice to be highlighted.  

Electronic aids to daily living and computer arrays require one switch. Speech generating devices often use 

1 or 2 switch scanning. Power wheelchairs use anywhere from 1 to 5 switches for access.   

 

Switch Location 

Switch access is all about location. Personally, I may be able to use the same switch for 8 out of 10 

consumers, but may place that switch at a different location for each person. I often feel like a detective in 

determining the optimal switch locations. So what is optimal? In general, an ideal switch location uses a 

small, isolated, volitional movement that does not utilize reflexive movements, lead to an increase in 

muscle tone or use excessive energy. The consumer must be able to activate the switch, sustain contact (if 

used with a power wheelchair or switch toy) and control release repeatedly and over a period of time. If the 

switch is used with scanning, the consumer must also be able to anticipate the correct choice, wait and then 

accurately and quickly activate the switch. 

 

 Positioning:  

Positioning is very important in life and certainly in switch access. The consumer must be positioned to 

provide stability and optimize functional movement. During switch assessment, I make changes to a 

consumer’s positioning about 80% of the time in order to find an optimal switch location. 

 

 A small movement 

A small movement increases accuracy and speed, which is particularly important in switch scanning.  

For example, a consumer had been using a switch placed on a tray with her right hand. She used a large 

“wind-up” type movement and, as a result, often missed her intended choice on her speech generating 

device. When the switch was placed by the side of her head she was able to use a small lateral flexion 



movement of her neck for activation. Her scanning speed and accuracy were significantly increased as a 

result.  

 

 A volitional movement 

The movement needs to be volitional, not reflexive or part of a pattern of movement.  

For example, a consumer had been using a switch by the left side of her head to activate a speech 

generating device. When she turned her head for activation, she elicited a strong ATNR which impeded her 

ability to release the switch quickly. The switch was re-positioned to another location where her movement 

was volitional, not reflexive.  

 

 An isolated movement 

The movement needs to be isolated, not result in overflow or patterns of movement.  

For example, a consumer had been using switches placed by his hands to activate a speech generating 

device. He could access these, but this movement resulted in increased extensor tone throughout his body. 

The switch was subsequently placed by the left lateral knee. He was able to access the switch at this 

location without overflow to other parts of his body.  

 

 Controlled activation 

Switch scanning, which is commonly used in speech generating devices and electronic aids to daily living, 

requires controlled and momentary activation. The activation itself must be quick and accurate for effective 

scanning. Activation is not as time-dependent in power wheelchairs, but is usually sustained.  

 

 Sustained contact 

While momentary contact is required for scanning, sustained contact is generally required for access to 

power wheelchairs unless a latch feature is used. Sustained contact is also required for operating switch 

toys, unless a Switch Latch and Timer is used. Sustained pressure is required for mechanical switches and 

sustained contact for electrical switches. Sustained pressure can increase muscle tone in some consumers, 

compromising their ability to quickly release the switch.   

 

 Controlled release 

Part of switch access is the release. Release is not usually time dependent in scanning access. Release is 

very time dependent in power mobility, as this is how the consumer stops the wheelchair.  

For example, a consumer was able to drive a power wheelchair using a proximity head array. However, he 

was not always able to stop the wheelchair by releasing the switch behind his head due to increased trunk 

and neck extension when under stress. Another access method was explored.  

 

Hierarchy of Switch Locations 

This hierarchy does not apply to all consumers, but is a general guide to the sequence of potential switch 

locations that is followed during an assessment. 

 Hands: horizontal, vertical 

 Head: sides, rear, forehead, jaw, eyebrow, eyeblink 

 Mouth: lips, tongue, breath 

 Feet: above, below, sides 

 Other lower extremity locations: sides of knees, above knee 

 Other upper extremity locations: forearms, shoulders 

 Mind 

 

Switch Types 

There are many switch types available. Below is a list and short descriptions of available switch types. 

Once a location or multiple locations are determined, a switch type is selected, based on the consumer’s 

motor requirements and in keeping with the requirements of an optimal switch location above.  

 

Mechanical Switches: 

Plate  

A flat surface which is depressed to activate switch. 



 

Light Touch Plate 

A flat surface which is depressed to activate switch, requires less pressure than the Plate switches.  

 

Lever 

These switches are bent in any direction to activate. 

 

Pneumatic 

A change in air pressure activates the switch. This may be a sip or puff or grasp switch. Some of these 

switches are dual switches, as well. 

 

Some switches are very unique and do not readily fall into one of these categories. Other switches are 

placed in pre-arranged switch arrays. Finally, some of these switches are wireless.  

 

Electronic Switches: 

Electronic switches are more commonly used with power wheelchairs and often come in multi-switch 

arrays. These can be used with other assistive technology, though require a power source.  

 

Proximity (capacity switch) 

These are activated by a body part coming within an adjustable range. Non-animate objects will not 

activate capacity switches. 

 

Fiberoptic (visible light) 

An object that enters the beam of light activates the switch by reflecting the beam back. This is designed 

for very small movements. 

 

Infrared (invisible light) 

Breaking the beam of light activates the switch. This is designed for larger movements. 

 

Touch  

The skin is conductive and completes the circuit to activate the switch 

 

Sensor  

These switches pick up electrical impulses from the muscle (small movements) which activates the switch. 

These require careful placement and frequent calibration. 

 

Photocell/Photoelectric (visible light) 

Breaking the beam of light activates the switch. This are designed for larger movements.   

 

Sound activated 

Volume of sound activates the switch. 

 

Piezo Electric Film (detects vibration) 

These are activated by vibration, such as small movements and even the force of your breath.  

 

Mind Switch (bioelectrical) 

This switch is activated by a combination of muscle movement and EEG readings or just EEG readings. It 

is worn on the forehead.  

 

Many of these electronic switches remind me of Star Trek. They are very sophisticated! The more 

sophisticated the switch, however, the higher the price and the complexity. Many of these high-end 

switches are very fussy and need a lot of calibration to work optimally. 

 

Many people with physical limitations can access assistive technology through switches. Assistive 

technology providers can evaluate consumers to determine the optimal switch location and type to best 

match the consumer’s abilities and the task requirements. It may be a daunting task, but never boring!  
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Manufacturers: 

 

Ablenet  

800-322-0956 

www.ablenetinc.com 

 

Adaptive Switch Laboratories 

800-626-8698 

www.asl-inc.com 

 

Enabling Devices/Toys for Special Children 

800-832-8697 

www.enablingdevices.com 
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