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Accessibility and Usability

• Accessibility – the simplicity with which activities in 
society can be reached (approachable, attainable, 
close, convenient, handy, etc.).

• Often in parallel with accessibility is usability.

• Usability is the perception of how well the design of 
the environment, tool, product, enables functioning 
and well-being, mainly from the user’s perspective.

• Usability is the key driving factor in the design 
process!



The Problem

• Many environments, spaces, products, etc. are developed 
without a consideration of people with impairments 
(including the elderly), and it is often assumed that such 
groups are either unimportant or irrelevant for mainstream 
design to consider.

• Other reasons include:  not a big market, difficult 
population to determine and satisfy requirements, and cost.

• This often results in these environments and products 
becoming inaccessible to special populations (and 
sometimes to mainstream population as well).



The Result

• When an environment or product is inaccessible and has 
poor usability, a person’s ability to function is 
dramatically reduced.

• If people with impairments are unable to use products, 
services, etc., their occupational performance is affected.

• There is a wide range of literature that shows that poor 
accessibility leads to poor mental health.

• This is not only a problem for physical impairments, but 
also for sensory and cognitive impairments.



Poor Design
• Often designers assume that they could rely on 

their own experiences rather than systematically 
assess the real experiences and requirements of 
the end user, and incorporate these data in a 
systematic and logical design process.

• Poor communication between designer and end 
users, and members of the design team, and the 
use of inappropriate tools are partly to blame.



What Makes it Inaccessible?

• Inaccessibility may result from 
improper layout of a room and 
furniture, or from control buttons that 
are too small.

• The problems that make something 
inaccessible can be very obvious, or 
very subtle.











Expanding the Design Process

• In recent years we have started to see the emergence 
of new design philosophies which focus more on the 
user.

• We have seen a evolution of the design process to 
include barrier-free design, universal design, and 
more recently user-centred design.

• The application of these new philosophies involves 
not changing the design process itself, but the tools 
and information that are being used, and the 
inclusion of the user in all stages.



Universal Design

• A recently new topic of interest in the area of 
design is “universal design” or “designing for 
all”.

• This concept is the design of products, 
environments, and tools to be useable by all 
people, to the greatest extent possible 
without the need for adaptation or specialized 
design.



Universal Design

• UD grew out of an effort to include older 
adults and people with disabilities, however, 
it really benefits everyone to some degree.

• For example, door levers are preferable to 
door knobs for people carrying packages, just 
as they are for people with arthritis.

• The majority of UD has been applied to 
environmental design to improve 
accessibility.



Universal Design

• UD is based on seven principles.

• These principles are used to guide a wide range 
of design disciplines including environments, 
products, tools, and communications.

• They may be applied to evaluate existing 
designs, guide the design process, and educate 
both designers and consumers about the 
characteristics of more useable products and 
environments.



Universal Design: Seven 
Principles

• These principles are:

1. Equitable use
2. Flexibility in use
3. Simple and intuitive use
4. Perceptible information
5. Tolerance for error
6. Low physical effort
7. Size and space for approach and use



Universal Design: Equitable 
Use

• The design is useful and marketable to 
people with diverse abilities.

• Provide the same means of use for all users: identical 
whenever possible; equivalent when not. 

• Avoid segregating or stigmatizing any users. 
• Provisions for privacy, security, and safety should be 

equally available to all users. 

• Make the design appealing to all users.



Universal Design: Equitable 
Use

Two shoppers, one pushing a cart and the other using a power wheelchair, pass 
through open automatic doors.



Universal Design: Flexibility in 
Use

• The design accommodates a wide range of 
individual preferences and abilities.

• Provide choice in methods of use. 
• Accommodate right- or left-handed access and use. 
• Facilitate the user's accuracy and precision. 
• Provide adaptability to the user's pace.



Universal Design: Flexibility in 
Use

Large grip scissors are shown being held in the left hand, another in 
other in the right hand.



Universal Design: Simple and 
Intuitive Use

• Use of the design is easy to understand, 
regardless of the user’s experience, knowledge, 
language skills, or current cognitive levels

• Eliminate unnecessary complexity. 
• Be consistent with user expectations and intuition. 
• Accommodate a wide range of literacy and language 

skills. 
• Arrange information consistent with its importance. 
• Provide effective prompting and feedback during and 

after task completion.
• Natural and sensible MAPPINGS (relationship 

between controls and system states)



Universal Design: Simple and 
Intuitive Use

Imported furniture instructions illustrate assembly without written 
directions.



Universal Design: Simple and 
Intuitive Use (Mappings)

Controls for an automatic car seat.  The control looks and moves just like 
the seat!



Universal Design: Perceptible 
Information

• The design communicates necessary information 
effectively to the user, regardless of ambient 
conditions or the user’s sensory abilities

• Use different modes (pictorial, verbal, tactile) for redundant 
presentation of essential information. 

• Provide adequate contrast between essential information and its 
surroundings. 

• Maximize "legibility" of essential information. 
• Differentiate elements in ways that can be described (i.e., make

it easy to give instructions or directions). 
• Provide compatibility with a variety of techniques or devices 

used by people with sensory limitations.



Universal Design: Perceptible 
Information

A person with low vision operates at close range a round thermostat with 
large numbers, tactile indicators, and audible cues.



Universal Design: Tolerance 
for error

• The design minimizes hazards and the adverse 
consequence of accidental or unintended actions.

• Arrange elements to minimize hazards and errors: 
most used elements, most accessible; hazardous 
elements eliminated, isolated, or shielded. 

• Provide warnings of hazards and errors. 
• Provide fail safe features. 
• Discourage unconscious action in tasks that require 

vigilance.



Universal Design: Tolerance 
for error

Computer menu shows the arrow pointing to the 
"undo"function



Universal Design: Low Physical 
Effort

• The design can be used effectively and 
comfortably, and with a minimum amount 
of fatigue.

• Allow user to maintain a neutral body 
position. 

• Use reasonable operating forces. 
• Minimize repetitive actions. 
• Minimize sustained physical effort 



Universal Design: Low Physical 
Effort

A hand with closed fingers operates a lever door handle by pushing 
down



Universal Design: Size and 
Space

• Appropriate size and space is provided for 
approach, reach, manipulation, and use 
regardless of user's body size, posture, or 
mobility.

• Provide a clear line of sight to important elements for 
any seated or standing user. 

• Make reach to all components comfortable for any 
seated or standing user. 

• Accommodate variations in hand and grip size. 
• Provide adequate space for the use of assistive 

devices or personal assistance. 



Universal Design: Size and 
Space

A woman in a power wheelchair passes through a wide 
subway gate



Applying UD

• UD is not a specific set of tools or methods that 
can be easily applied in any circumstance.

• UD is a process– a way of thinking.

• The 7 principles of UD give you a starting point 
in a new way of thinking and evaluating existing 
environments, products, etc.



What’s Wrong?



Applying UD – General 
Framework

Analyze 
Situation

Develop/Identify 
Solutions

Implement
Solutions



UD and the Environment

• One of the strongest applications for UD and 
related concepts is in making an environment 
accessible.

• The various principles of UD can be applied to 
better understand and address the changes and 
modifications that are required to an 
environment (e.g. equitable use).



The Home Environment

• The home environment is one of the most 
essential contexts within which an OT 
intervention occurs.

• Home is the context of many occupations 
including ADL and IADL, leisure 
activities, and productivity activities.



Modifying the Home
• There are three major types of home 

modifications that can be used to improve 
the person-environment fit:

1. Changes to the physical environment (modify 
layout, provide adaptive equipment or AT, 
architectural modifications);

2. Modification of the occupation (education about 
how to use the environment in a different way);

3. Supports from people and community (caregiver 
education, social services). 



Modifying the Home
• There are three major types of home 

modifications that can be used to improve 
the person-environment fit:

1. Changes to the physical environment (modify 
layout, provide adaptive equipment or AT, 
architectural modifications);

2. Modification of the occupation (education about 
how to use the environment in a different way);

3. Supports from people and community (caregiver 
education, social services). 



Modifying the Home
• Home modification can vary from building a 

new home with UD features to simple 
installation of new devices and fixtures.

• The goal in existing homes is not to entirely 
redesign the home but to make a range of 
changes or repairs that result in the home being a 
comfortable, user-friendly, and safer place to 
live.

• The previously described process can be applied 
to accomplish this goal.



Analyze Situation
• An assessment of the changes that are required to a 

person’s environment is the first step in the UD process.

• This needs to include a comprehensive review of an 
individual’s mobility, sensory, environmental, and 
financial conditions (and of those who share the space).

• The interaction of these different variable plus the 
principles of UD (and the overall design process), can 
help you to decide on how to best meet the needs of the 
user.

• It is important to use these assessments to determine not 
only barriers to activity, but also supports to activity.



Available Tools
• There is a wide range of assessment tools and 

techniques that can be used.

• These include:
• Standards, guidelines, and building codes
• OT Assessment tools
• Home safety checklists
• UD assessment software tools
• Literature

• The results can help to identify which UD 
principles are not being adhered to, and which 
areas should be the focus of improvements.



Standards, Guidelines, etc.
• In recent years several building codes and 

design standards have been re-developed 
to include UD and barrier-free design.

• For example:
• CSA Barrier-Free Standard (B651-95)
• CSA Design for Aging (B659-01)
• CSA Barrier-Free Design for Bank Machines 

(B651.1-01)



Visit-ability

• Visit-ability focuses on homes (both old and new).

• Visit-ability is an affordable, sustainable and inclusive 
design approach for integrating basic accessibility 
features into all newly built homes and housing.

• This concept embraces UD, as the removal of such 
barriers would not only make the environment 
accessible to those with impairments, but to a wide 
variety of user (e.g. young children, grandparents, 
those who use wheeled luggage).



Visit-ability

• It asks developers to incorporate various design and 
construction features into a home (e.g. a no-step 
entrance), in order to remove barriers of entry to and 
within the environment.

• Specifically, legislation in the US is attempting to 
make visit-ability mandatory in new homes by 
including:

• An accessible route or "zero step," into the home
• 32-inch clearance doorways on the main level
• one wheelchair-accessible bathroom



Safety Checklists

• There are also a variety of standard safety 
checklists, etc. that can be used in the home 
(or other environment).

• These assessments provide good starting 
points in identifying problem areas within 
the environment.







Software Tools

• There are several software tool available that can 
help to “automate” the assessment and 
recommendation process of UD.

• Some example packages available:  
• Lifease 

(www.lifease.com)
• Accexx

(www.umanitoba.ca/faculties/architecture/udesign/accexx/
• The Enabler

(http://www.enabler.nu/index.html)



Other Resources

• There is a vast amount of literature available 
on the topic of UD and home assessments and 
modifications.

• Many different assessment tools, etc. available 
on the WWW (e.g. www.homemods.org).



Develop Solutions

• Once data has been collected from the previous 
assessment, the applicable UD principles can be 
determined.

• These principles can be used to identify more 
exactly the type of barriers that exist.

• Solutions can then be developed to address these 
specific problems and questions, and to prioritize 
the required changes.



Develop Solutions

• Developing the appropriate solution normally 
involves an initial (focused/directed) 
brainstorming session.

• This session must include all stakeholders, 
including the client, OT, engineer, designer, 
architect, etc.

• The goal of this initial stage is to identify all 
possible solutions and approaches to the problem.



Develop Solutions

• This process is aided by having an understanding 
of what kinds of modifications can be made (w.r.t. 
feasibility), and what products already exist.

• These data can be found from a wide range of 
sources, including building codes, product 
catalogues and the internet 
(e.g. www.aarp.org/universalhome/home.html).



Implementing Changes

• Environmental modification in the home should 
be based on three general principles:

1. Any modification should support mobility (and 
cognition) without compromising the individual’s 
autonomy.

2. Any subsequent environmental adjustments made 
must be founded on activity-based standards; this 
means that sometimes function takes precedence 
over aesthetics (very fine, and important, line!).

3. It is important to consider others in the 
environment.



Choosing Solutions

• Once several options have been identified, the 
next step is to choose the best solution(s).

• It is crucial to include the client in this stage of the 
process.

• Various data need to be included in this decision 
such as opinions of the client, economics and 
financial supports, technical feasibility of solution, 
and longevity of the solution.



Implementing Changes

• The final stage of the process is to install and 
implement all of the identified changes.

• These may include major re-construction or 
simple installation of new devices.

• Once all changes have been made this process 
should be repeated as a follow-up exercise.



Starting Place for UD (in the 
home)

• Some basic guidelines can be used to ensure that the UD principles 
have been applied in the home (or other environments):

– Doors: 36" wide, to allow a 34" opening. (Costs little more than narrower doors, 
if done from the start.) 

– Hallways: At least 42" wide. 
– Floors: Level, non-slip, surface; not sunken or raised. 
– Entryways: "Zero-step" approach, with sidewalk gently built up to the entrance. 

Threshold no higher than ½" and "ramped" to help strollers, wheelchairs, etc. 
– On the main floor: Laundry, full bath, and at least one bedroom (or easily 

convertible room). 
– Handrails: On both sides of stairs, indoors and out. 
– Door handles and faucets: Lever-type, not knobs. 
– Toilet: Seat should be 17" to 19" from the floor. 
– Grab bars: In shower or bath, professionally installed. Designer styles are 

available. 
– Walk-in shower: With hand-held showerhead that can be adjusted up or down 

on a vertical bar. 



Examples of UD in the Home
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Examples of UD in the Home



The Role of OT in UD

• Historically, the design of technology has been 
the responsibility of the engineers, while the 
discovery of fundamental capabilities and 
limitations has been the task for the OT, social 
scientists, etc.

• This is no longer acceptable!!



• OT practice and theory link to UD theory via the 
profession’s understanding of human functioning, 
disability, and the person-environment interaction.

• This information needs to be included in the design 
process in order to ensure that designers are 
performing their duties with the user’s best interests in 
mind.

• OTs, social scientists, gerontologists, nurses, etc. need 
to understand the design process and the technology.

The Role of OT in UD



Synergy

• The demands of designing technology for 
special populations clearly points the way for 
the OT to take the lead more actively in 
developing design specifications for everyday 
and advanced technology.

• This synergy is the only way to result in the 
development of successful and appropriate 
environments, devices, and tools.


