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1. i n t r o d u c t i o n

Hearing loss is the most prevalent and fastest 
growing sensory-related chronic disability in North 
America. Despite this trend, the accessibility and usability 
for hearing in community and public spaces is severely 
underemphasized in research and practice. Traditionally, 
designs for persons with disabilities in the built environment 
have focused on removing physical barriers through barrier- 
free design ideology. For the past decade, the universal 
design (UD) movement has played an instrumental role 
through informing building and product standards and 
policies. However, like its predecessor, UD concepts and 
their application have largely remained restricted to 
physical, and to a lesser extent, visual domains. 
Considerations for universal accessibility and usability for 
hearing in the built environment, by a person with or 
without a hearing loss, continues to be deficient. In this 
article, an interdisciplinary team of researchers draw 
attention to the need for a companion guideline to the 
original UD principles as it relates to hearing.

1.1 Universal Design

The term “universal design” was coined by the late 
Ron Mace whose work inspired architects and many other 
professionals to think beyond the boundaries of barrier-free 
design. According to Mace, Hardie and Place (1991), 
universal design means designing all products, buildings 
and exterior spaces to be usable by all people to the greatest 
extent possible without special adaptations. UD principles 
include: (1) equitable use; (2), flexibility in use; (3) simple 
and intuitive use; (4) perceptible information; (5) tolerance 
for error; (6) low physical effort; and (7) size and space for 
approach and use (The Center for Universal Design, 1997). 
Although all seven principles should be considered for 
designs, from the authors’ perspective, four of these are 
particularly relevant for activities that involve hearing. First, 
principle (1) elaborates that designs should avoid 
segregating or stigmatizing any users. This is consistent 
with assistive technology literature which has shown that 
designs that segregate or stigmatize the user are likely to be 
abandoned. Although this may be less of a problem for 
contemporary hearing aids that have small and highly 
marketed mainstream form factors, other hearing 
technologies such as FM systems are sometimes left unused 
or are abandoned as they stigmatize along with requiring 
training and or a cumbersome set of steps to operate and use 
(Lederman & Hendricks, 2003; Myers, 2003). Principles (3)

and (6) also speak to this latter point. In many cases, these 
end-of-pipe solutions are implemented to compensate for a 
failure to consider factors such as building acoustics and 
other assistive listening systems during the initial design 
phase. Second, from principle (2), the idea of choice in the 
methods of use is an important notion for hearing 
accessibility and usability. Third, principle (4) draws 
attention to the idea of using different modes for redundant 
presentation of information. Good examples to demonstrate 
this principle are the various applications of captioning 
technology to present visual along with auditory 
information, on the television, during a presentation and 
most recently, on the telephone. Finally, under principle 
(5), the idea of discouraging unconscious action that require 
vigilance is also important and needs to be put in the context 
of the sensory task of hearing.

2. AN OCCUPATIONAL APPROACH

The development of this initial set of universal 
design for hearing (UDH) guidelines used an occupational 
approach focused on what people do, need to do, and want 
to do, in community and public environments where hearing 
activities take place. An occupational approach helps to 
understand how people do or participate in everyday life but 
also what constrains participation in occupations. As such, 
an occupational approach considers the complexity of 
interactions between person, environment, occupation (Law 
et al., 1996) and objects (Hocking, 1994). Hamilton (2004) 
also underscores that humans need to be occupied in a 
diversity of spaces, and that places shape what we do, or can 
do, over the course of a lifetime. In essence, participation in 
occupations is vital to health and quality of life (Wilcock, 
1998). It follows that the lack of accessible and usable 
spaces can limit participation in daily, work and enjoyment 
occupations. Thus, occupational relationships and concepts 
can provide a backdrop for critically examining how 
environments support or hinder hearing accessibility and 
usability for persons who engage in community occupations 
(e.g. banking and grocery shopping) and use public spaces 
(e.g. train stations and airports).

This project enacted a participatory action method to bring 
together experts and consumers to critically analyze the 
literature, develop an evidence-based guideline for creating 
hearing accessible spaces in the community and validate it 
with consumers and stakeholders. To date, an 
interdisciplinary team of researchers from the fields of

Canadian Acoustics / Acoustique canadienne Vol. 35 No. 3 (2007) - 84



hum an factors, audiology, hearing science, occupational 
therapy and occupational science drew  upon their unique 
disciplinary know ledge as w ell as an occupational approach, 
to come up w ith an initial set o f  U D H  guidelines that 
w arrants further discussion, refinem ent and validation.

3. PRELIMINARY THEMES

Prelim inary them es w ritten in  the form o f  initial 
U D H  guidelines include:
(i) D esign hearing environm ents that m axim ize the 
capabilities o f  a person to hear w ithout a hearing device or 
w ith  their current hearing device
(ii) O ptim ize object-person interactions for hearing
(iii) C onsider designs that require low  cognitive and 
physical effort
(iv) A llow  for choice o f  interaction
(v) D esign environm ents that support single-function or 
m ulti-functions, to allow  for a range o f  planned or 
unplanned occupations that involve hearing

4. DISCUSSION

In  this section, the authors w ill briefly discuss how  
the occupational approach w as used, and w ill further 
em phasize it as a potential conceptual fram ew ork that m ay 
be adopted by related practicing professionals for the 
analysis o f  occupations that involve hearing. B ased on the 
w ording o f  (i) the authors em phasized the im portance o f  
considering environm ental factors and their interactions 
w ith  the person and objects. The interaction betw een the 
environm ent and the occupation(s) is m ore explicitly stated 
in  (v). O ne o f  the key points in  guideline (i) is that 
individuals should no t be expected to obtain a new  hearing 
device in order to participate and engage in  occupations in a 
given environm ent. The design o f  the built environm ent 
should benefit m ost if  no t all individuals to hear better 
regardless o f  their hearing abilities. Exam ples o f  factors 
that should be considered include: reverberation, 
background noise and intelligibility.

In  guideline (ii), the interaction betw een persons and objects 
are highlighted. Designers, engineers and architects need to 
be m indful o f  the positioning and m aintenance o f  objects 
that generate unw anted noise like lights, fans and H VA C 
system s and that the im pact o f  these for persons w ith 
hearing loss are far greater than can be predicted from 
persons w ith good hearing abilities. The relative distance 
betw een the person and the desired noise source (e.g. 
objects like loudspeakers) m ust also be considered.

The idea o f  choice w as further developed from U D  
principles and exam ined through an occupational approach. 
A ll forms o f  interpersonal interaction needs to be considered 
as the preclusion o f  any particular m ethod m ay affect 
individual experience and participation. D epending on the 
situation, a built environm ent m ay need to afford one-to- 
one, one-to-m any and m any-to-one hearing and

com m unication activities. O ther related central notions 
include the choice o f  interaction across and in  different 
contexts.

Finally, being able to hear in  a built environm ent should not 
be a chore. A  person should be able to w alk  into an 
environm ent and be able to hear the necessary inform ation 
right aw ay w ithout having to expand considerable, or ideally 
any, cognitive or physical efforts, before, during or after the 
occupation involving hearing. The design o f  spaces for 
participation in  com m unity based occupations needs to 
becom e m ore seamless. The potential for integration o f 
extant (e.g. inductive loop) and em erging technologies (e.g. 
Bluetooth, ultraw ide band) in  the appropriate context 
presents exciting, disciplinary, interdisciplinary and inter
professional possibilities and challenges to all stakeholders 
including, but no t lim ited to, end-users, designers, 
engineers, architects, legislators and health  professionals.

REFERENCES
Hamilton, T. (2004). Occupations and places. In C.H.
Christiansen & E.A. Townsend (Eds.), Introduction to occupation: 
The art and science o f  living (pp. 173-196). Upper Saddle River, 
NJ: Prentice Hall.

Hocking, C. (1994). A model of interaction between objects, 
occupation, society and culture. Journal o f  Occupational Science, 
1(3), 28-45.

Law, M., Cooper, B., Strong, S., Stewart, D., Rigby, P., & Letts, L. 
(1996). The Person-Environment-Occupation model: A 
transactive approach to occupational performance. Canadian 
Journal o f  Occupational Therapy, 63, 9-23.

Lederman, N. & Hendricks, P. (2003). Induction loop assistive 
listening systems: A venerable technology meets the new 
millennium. Seminars in Hearing, 24(1), 81-92.

Mace, R., Hardie, G. & Plaice, J. (1991). Accessible environments: 
Toward universal design. In W.E. Preiser, J.C. Vischer, E.T. 
White (Eds.), Toward a more humane architecture (pp. 1-49). 
Reinhold, NY: Van Nostrand Reinhold.

Myers, D. (2003). The coming world of hearing-aid-compatible 
assistive listening. Hearing Loss. November/December, 22-26.

The Center for Universal Design. (1997). The principles of 
universal design (version 2.0). Raleigh, NC: NC State University.

Wilcock, A. (1998). An occupational perspective o f health. 
Thorofare, MJ: Slack.

ACKNOWLEDGEMENTS
The first author would like to acknowledge funding 

support from the Mary Horney Fellowship in Rehabilitation 
administered through the Aging, Rehabilitation and Geriatric Care 
Program at Lawson Health Research Institute, St. Joseph's Health 
Care - Parkwood Hospital.

85 - Vol. 35 No. 3 (2007) Canadian Acoustics / Acoustique canadienne


