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ABSTRACT

Purpose: To synthesise current literature regarding applications of universal design (UD) to built environ-
ments that promote social participation, identify areas of agreement and areas requiring further attention
and development. Occupations refer to personally meaningful activities, which people need, want or
must do as part of their daily life.

Materials and methods: Recently published literature (January 2011-December 2017) relevant to UD
and built environments, and pertaining to any discipline or professional area, were identified via a sys-
tematic search of databases in the EbscoHOST platform. The person-environment-occupation (PEO)
model was chosen as a theoretical framework for the review, which included a sample of 33 peer
reviewed journal articles.

Results: The current discourse is driven more by description, discussion, and commentary than empirical
approaches; although, a combination of quantitative, qualitative, and mixed methods approaches was
employed. Much of the current discourse on UD and the built environment focuses on the person and
the environment, with the occupations carried out in built environments and the interaction between
these domains not referred to in much detail.

Conclusions: Including occupations, social participation, multi- and trans-disciplinary collaboration, and
multicultural perspectives in the ongoing discourse around UD would enable the concept to reach its full
potential as a medium for social justice.

KEYWORDS

Inclusive design; design for
all; ITEA process; PEO
model; social participation

> IMPLICATIONS FOR REHABILITATION

e The universal design (UD) process must account for the occupations that people perform in the built
environment.

e Multi-disciplinary research and development, using multiple methods, is the most appropriate
approach to investigate the application of UD to the built environment.

e Key areas of contention within the current discourse include meaningful inclusion of non-professional
stakeholders, tensions between embracing and eliminating diversity and how professional education
should be delivered.

Introduction be designed in a way that is usable by the vast majority of a
population without adaptation or stigma and that continues to
meet users’ needs throughout their lifespan [6].

The term “Universal Design” was first used in 1985 by Mace
. His team of architects, product designers, engineers, and
environmental design researchers informed seven UD principles:
equitable use; flexibility in use; simple and intuitive use; percep-
tible information; tolerance for error; low physical effort; and size

This is a review of recent literature on universal design (UD) in the
built environment. The design of built environments is understood
to influence people’s health, social participation, and attainment of 7]
human rights [1]. The built environment refers to human-made
surrounding that provides the setting for people to engage in
meaningful activities, including physical buildings, open spaces, and

their supporting infrastructure (e.g., transport, water, and energy
networks) [2]. Social participation is an essential indicator of the
health and wellbeing of people across the lifespan as they connect
to various social entities and groups [3,4]; however, people with a
disability may experience additional challenges to engaging in social
and community activities [5]. UD acknowledges that people’s needs
and abilities are diverse and that an environment or product should

and space for approach and use [6]. During the past 30 years,
approaches to UD have emerged across disciplines, and research
into their efficacy has grown steadily. The concept has, in the last
few years, “acquired global significance and become orthodoxy of
what is presented as the very best of design practice” [8, p. 873].
This is emphasised by the inclusion of UD as a means of overcom-
ing inequities of access to the built environment within the
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Convention on the Rights of Persons with Disabilities [9]. Steinfeld
and Maisel [1] have developed eight goals of UD that focus on
social participation and health and offer a way to define out-
comes: (1) Body Fit; (2) Comfort; (3) Awareness; (4) Understanding;
(5) Wellness; (6) Social Integration; (7) Personalization; and (8)
Cultural Appropriateness. As a means of reducing discrimination
and enhancing social participation, UD is increasingly being
applied to policy relating to the design of built environments glo-
bally [10].

Literature relating to UD and built environments is broad.
Contributions are available from the fields of policy, architecture,
occupational therapy, urban design, planning, law, social studies,
and advocacy. The concept itself has also expanded from its ori-
ginal focus on accessibility for people with disabilities, to encom-
pass designs that address human diversity, such as body size,
language, and culture that exist both within and beyond disability
[1,11]. This broader understanding of diversity and the expansion
of UD is also reflected in its application to education, with UD for
learning approaches explicitly aspiring to meet the needs of all
students [12].

Although UD in the built environment is often referenced in
the literature, the research evidencing its efficacy remains emerg-
ing. Three factors contribute to the challenges of building an evi-
dence base in this area: UD is not easily investigated by
traditional scientific methods of analysis and validation; there is
no clear definition of what constitutes a universally designed built
environment; and there is little consensus on how UD principles
should be applied or evaluated [13]. A synthesis of the peer-
reviewed literature that does exist may establish what is known,
and areas of future development around the evaluation of UD
outcomes and efficacy.

The aim of this review was to present a synthesis of the
current discourse around UD in the built environment that aims
to promote social participation, and to explore the applicability of
this evidence base to practice. To identify areas of consolidated
evidence, and areas that require further development, a theoret-
ical model which addresses the key components of UD - the
person-environment-occupation (PEO) framework [14] - was
adopted to provide structure to the integrated review (Figure 1).

occupation

Figure 1. The PEO model. Reprinted from “The person—environment-occupation
model: a transactive approach to occupational performance,” by Law M, Cooper
B, Strong S, et al., 1996, Canadian Journal of Occupational Therapy, 63, p. 18.
Copyright 1996 by SAGE Publishing. Reprinted with permission.

Methods

Ethical approval was not required for this study as it drew upon
previously published material, and does not involve human sub-
jects, medical records, or human tissues [15]. This integrative
review was conducted using the integrating evidence and action
(ITEA) process, which is designed to make explicit links between
theory, evidence, and future plans for knowledge translation and
action [16]. While initially developed for the use of health clini-
cians, this process has also been found effective in conducting
research in other disciplines [12]. The ITEA process includes seven
steps, which will be described with specific reference to their
application to this study.

Step one: determining a critical question

The critical question guiding this study was “How is social partici-
pation represented in recent discourse around universal design in
the built environment?”

Step two: determining a theoretical framework

The PEO model is a theoretical model that describes the dynamic
interaction that occurs between a person, their environment and
their occupations [14]. Occupations in this context refer to person-
ally meaningful activities which people need, want, or must do as
part of their daily life [17]. Occupations enable the social partici-
pation targeted by the goals of UD. While not all occupations
explicitly involve participation in social activities, occupations are
multidimensional and interdependent [16]. For example, the occu-
pation of shopping can require and enable social participation,
but is also related to the performance of personal and domestic
occupations. Participation in a range of occupations (personal,
domestic, and social/community), across a range of built environ-
ments, is interrelated with health and wellness [18].

The PEO model has been used at both individual and macro
levels to analyse, and better understand factors that may act as
barriers or facilitators to people’s performance of meaningful
occupations [19-21]. Given that the goals of UD in the built envir-
onment are premised on the aim to “enable and empower a
diverse population by improving human performance, health and
wellness and social participation” [1], the PEO model is an appro-
priate choice to highlight how its application to the environment
impacts upon the humans who use it, and the social participation
they seek to engage in (Figure 1).

Step three: identifying the required evidence

An integrated literature review was selected as the method for
this study. Integrative reviews complement the ITEA process by
explicitly including all forms of evidence, in contrast to systematic
reviews which privilege quantitative ways of knowing over others
[22]. Integrated reviews follow similar procedures as systematic
reviews, but pursue a more flexible analytic approach [23].
Integrative reviews are recommended for addressing complex and
uncertain topics, which is appropriate to the inherent complexity
of UD and the built environment.

The inclusion criteria for this review were articles: (1) published
in a peer-reviewed academic journal between January 2011 and
December 2017; (2) published in English; and (3) pertaining to
any discipline or professional area. The exclusion criteria were (1)
articles relating to the UD of learning, technology, and products
and (2) published conference proceedings. This period of time



was chosen to ensure the analysis reflected recent discourse
around this topic.

While this study focused on UD, other related terms are
also in current use, including usability, accessibility, visitability,
and barrier-free design. Two of these terms are closely aligned
with UD, and were therefore included in the methodology for
this study. Inclusive design caters for specific populations but
remains of benefit to everyone [24-26], and is the preferred
term in the UK [1]. Design for all is the term used more
frequently in Europe, and is defined as “design for human
diversity, social inclusion and equality” [27].

A total of 52 databases from health, science, education,
humanities, and the arts on the EbscoHOST platform, along with
the Scopus database, were searched by two authors (DH, VW) to
ensure the inclusion of diverse perspectives. This search was
repeated three times over two years by the same author as new
evidence became available, and the most recent iteration of the
search strategy is provided as Supplementary Material. The search
terms (“universal design” OR “inclusive design” OR “design for all”)
AND “built environment” were utilised. Publications were
excluded if they related to UD of “products,” “technology,”
“education,” “teaching,” or “learning.”

After the removal of duplicates, a total of 47 articles were
identified for independent full text review by two authors (VW,
DH). Thirteen of these articles were subsequently excluded for not
meeting the inclusion criteria, while the full text of a further art-
icle could not be located. Therefore, a final sample of 33 articles
met the criteria for this integrated review.

Measures were embedded throughout this study’s design to
ensure the findings are rigorous and credible. The inclusion of
global publications from all disciplines ensures the review pro-
vides a comprehensive overview of UD discourse. Triangulation
occurred as three researchers (VW, DH, CG) independently
reviewed articles, compared findings, and reached consensus
where differences in interpretation occurred. All three of these
authors are experienced occupational therapists, who have uti-
lised the PEO model throughout their careers and are very famil-
iar with its concepts. All of these members of the study team
have participated in UD research in the past, and/or have a
detailed understanding of its practice in the field. Their back-
ground knowledge, along with that possessed by the rest of the
study team, enabled an informed analysis that focused on transla-
tion of the synthesis into practice.

Step four: deconstructing data

All articles were read by two members of the study team, with
contents relevant to each domain of the PEO model extracted
into a specifically designed Excel spreadsheet. This spreadsheet
commenced with a worksheet with information about the charac-
teristics of the included studies (including aim, location, method,
and sample). A series of further worksheets were designated loca-
tions for article content related to each domain of the model (i.e.,
person, environment, and occupation) and for the interactions
between them (i.e., person/environment, environment/occupation,
person/occupation, and person/environment/occupation), which
was extracted verbatim. This content took the form of sentences
or short passages that were considered to address a specific
domain or interaction with the PEO model. Article content identi-
fied by both reviewing team members went on to the next phase
of analysis, while those extracted by only one team member were
discarded. A high degree of agreement was found between the

UD IN BE — OCCUPATION MISSING LINK 3

researchers regarding what was considered relevant content in
reference to the PEO model.

The classification of content was then independently reviewed
by a third team member as to their relevance to each PEO model
element and their interactions. Definitions and interpretations of
these elements available from the PEO model’s developers were
used to support this process [14,21]. The few instances of uncer-
tainty that existed were collaboratively resolved.

Step five: critical analysis of data in relation to
theoretical framework

All data were then critically analysed in relation to the individual
elements of the PEO model in the first instance. Critical analysis
for each of the interactions between these elements was then
undertaken via an iterative process of comparison and contrast.
Comparison occurred when content related to the similar or
related aspects of a PEO element was identified and consolidated
(i.e., similar findings across different settings or populations),
whilst contrast occurred when content was contradictory or dis-
sonance was identified (i.e., alternative perspectives on concept or
issue). Further columns added to the Excel worksheet that high-
lighted how the different aspects of the discourse related to each
other enabled this process of analysis, and a deep understanding
of the relationship between the discourse and the theoret-
ical framework.

Step six: reconstruction of data

Once the content had been identified and understood in
relation to elements of the PEO model, it was reconstructed
into prose statements that describe how the peer reviewed
discourse published between 2011 and 2017 addresses person,
environment, occupation, and their interactions. The outcomes
of this step of the ITEA process are reported in the findings
section of this paper.

Step seven: dissemination and transfer of findings

The findings of this study are being disseminated through this
paper and have also been presented at professional forums.
Measures taken by this research team to translate findings into
future practice and research will be reported in the Discussion
section of this article, along with recommendations for further
development.

Results
Evidence characteristics

As shown in Table 1, the sample of articles included in this review
(n=33) is varied in regard to both disciplinary background, and
approach to the concept of UD. The research team is aware of
additional resources with relevance to this topic which did not
meet the inclusion criteria for this review, and as highlighted by
Heylighen et al. [41], the diversity inherent within the concept
and practice of UD poses challenges to anyone seeking to obtain
a comprehensive overview.

The majority of articles in this review originated from Europe
(n=18, 55%) or North America (n=10, 30%), with the remaining
evidence arising from Turkey, Saudi Arabia, Egypt, and Australia.
While built environment disciplines, such as architecture, plan-
ning, landscaping, and engineering had a strong presence within
this literature (n=18, 55%), health disciplines (n=6, 18%), and
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Figure 2. The PEO model including articles reviewed.

humanities scholars (n=8, 24%) also made a contribution. The
majority of the articles reviewed here were uni-disciplinary,
although three (9%) included a multidisciplinary approach to
their topic.

A common approach across articles was to examine UD from
the perspective of evaluation or reviews of built environments
[13,30,35,46,48,49,53,55]. Many other articles adopted a theoretical
stance, often comparing UD to other theoretical frameworks or
historical and contextual factors [8,31-33,36-38,42,44,52,54]. Some
examples of the UD implementation process in practice were also
provided [29,57,58], with the participation of building users in this
process highlighted in two studies [40,56]. Several studies also
explicitly sought to raise awareness or understanding of UD as a
concept [28,34,41], or explore the comparative perception of
stakeholder groups [43,50]. Generally, the discourse around UD in
the articles included in this review is driven more by description,
discussion, and commentary than empirical approaches; although,
a combination of quantitative, qualitative, and mixed methods
approaches has been employed.

Relationship to the PEO model

While references were found in the literature that relate to all
domains of the PEO model, the “person” and the “environment”
are the main focal points of current discourse about UD in the
built environment. This finding is illustrated in Figure 2, which dis-
plays the number of articles in the reviews that included content
related to each of the domains of the PEO model.

Person

Discourse around the person in UD currently focuses on specific
attributes (usually related to disability), and the personnel
involved in the UD application process. While other examples of
human diversity were presented in these articles, such as people
with obesity [52], much of the identified diversity focused on
physical or mobility impairments, potentially overlooking the
needs of people with sensory and cognitive needs [51]. The diver-
sity of human capabilities (physical, mental, social, cultural) and
anthropometrics that occurs across the lifespan and across a
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population was highlighted in several of the articles reviewed.
However, using these aspects of personhood as a basis for UD
has also been critiqued, given the lack of data available about
some segments of the population [38,44,47]. To more effectively
address diversity, Clarkson and Coleman [31] propose that user
populations include a series of overlapping bell curves represent-
ing different capabilities or measures, with the central area
encompassing the population average. An individual could there-
fore be in a range of locations on these curves depending on the
capability or measures, due to the multiple aspects of their
personal identity [37]. This highlights that UD is unlikely to ever
be inclusive of all aspects of all persons.

In regards to planning, designing, and evaluating UD, a strong
theme in the current discourse is the need for built environment
users to play a meaningful role in this process [37,42]. Ideally,
such collaboration or co-production with professionals should be
facilitated from the beginning of the design process, to enable
people’s lived experience and non-professional “design authority”
to be fully embedded at all stages [8,43,44,47,57]. Several meth-
ods for facilitating this involvement have been proposed, includ-
ing collaboration with specialist advocacy or representative
organisations, the development of best practice guidelines for
user involvement and the use of personas (i.e., case studies based
on real lived experience) to promote empathy and mutual under-
standing [29,48,56].

While collaboration and co-production were broadly presented
as valuable and sought after, elements of the discourse also
framed the interpersonal relationships required as potentially
problematic. Built environment professionals receive relatively lit-
tle training or education in UD and generally do not have access
to the subjective lived experience of people with diverse needs to
draw upon during the design process [13,29]. Potential tensions
between professionals and their clients were also identified, as
the latter may be more driven by financial considerations than
the broader mission of UD [29,31]. Champions and advocates for
UD are noted to play an important role in its implementation in
the built environment, and they may belong to any stakeholder
group [31].

The ability of built environment users to articulate their needs to
professionals has also been questioned, given the terminological
differences between professional and community settings [39,42].
People with disability have reported that during previous experien-
ces, they needed to persuade professionals of their value to the
design process, and barriers to these working relationships are
proposed to occur more often due to ignorance and/or fear than
pervasive negative attitudes [40]. Currently, UD is primarily focused
upon the role of professional expertise and knowledge (which is
assumed to come from the perspective of people without a disabil-
ity), which can lead to built environment users being “acted on”
rather than included as equal partners. This highlights the continu-
ation of historical power disparities between people with, and peo-
ple without a disability, and between professionals and non-
professionals, and may lead to the breakdown of collaborative proj-
ects due to perceptions of tokenism and discrimination [32,44].

Environment

The discourse around the environmental aspects of UD has
focused on its relationship to related theories and constructs, and
the features that promote accessibility for particular population
groups. The embedding of UD into local regulations, standards,
codes, and legislation that inform built environments is seen as a
key strategy for supporting its implementation into practice
[32,34-37,40,42-44,48,49,59]. As highlighted by Imrie [8], global
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organisations, such as the United Nations and World Health
Organization, have accepted the principles of UD. Despite this,
built environments may demonstrate only loosely applied princi-
ples, due to their broad nature [13,44], and Gray et al. [35] found
that only the first four principles of UD are regularly addressed in
evaluation tools. Frameworks such as the aging principles of the
World Health Organization, and trans-generational design, have
been identified as complementary to and facilitative of UD for older
people [29,55]. Links between the environmental aspects of UD and
broader concepts (such as health and disability, or socio-political
contexts) have been explored in some studies, but are noted to be
poorly understood at the current time [38,46].

In regards to specific features that promote accessibility, cur-
rent UD discourse has been critiqued for focusing on outcomes
rather than processes [44]; although, the introduction of UD into
professional and trades curricula offers an opportunity for proced-
ural influence [34]. Walkability and pedestrian access was an area
of consolidation in the articles reviewed [30,46,47], as were uni-
versally designed environments for older people. For example, the
installation of automatic doors has been cited as an example of
good UD practice for older people, as has wall blocking to enable
the installation of future adaptive equipment and the implemen-
tation of visitability standards in housing [29,36,58].

Occupation

The discourse around occupation in relation to UD is currently
very sparse. Universal design is recognised to have the potential
to support participation in occupations identified as “cherished,”
including education, religious observance, commercial activities,
family life, and recreation [37]. As most of the UD discourse
focuses on public buildings, public spaces and facilities, social par-
ticipation (such as shopping and commuting) were particularly
highlighted [28,29,47]. However, the nature of these activities, and
what people require from their built environment to participate in
them, are rarely addressed in more than passing.

Person-environment

The discourse around the relationship between person and envir-
onment highlights the role of environment in the experience of
disability. It also explores the evaluation of universally designed
built environments and acknowledges the education professionals
need in order to understand its application to real life.
Traditionally, built environment design has privileged average or
normative capacities over divergent or alternative ones, while
acknowledging that people experience spaces very differently.
Universal design is said to be based on the assumption that a
poorly defined space is disabling, rather than the medical or psy-
chosocial condition experienced by a person [31,52]. For example,
a poorly designed stairway can make people reluctant to or
unable to use this feature and therefore exclude them from part
of a building [45]. However, Jones [44] noted that access prob-
lems in the built environment are often still located with the users
in the discourse, with barriers represented by technical represen-
tations of an individual’'s body and mobility needs. This is despite
these personal attributes frequently being presented as fixed and
unchanging, in contrast to the potential for the built environment
to be modified via UD [46].

The human right of all people to equal citizenship is also a
theme in this discourse, particularly the right to access and
experience safety, security and comfort in public environments
[28,47]. Frattari et al. [34] assert that people with disabilities are
no longer “guests of society,” but an integral part of it. Therefore,
the right to inclusion (potentially enabled by UD) should not be

conditional on resource availability, or on the tolerance and per-
mission of the general population [38,51].

The inclusion of all people in the built environment as equals
is the stated goal of UD, which aspires for all users to be able to
use the same space without special modifications or attention
being drawn to their diversity [33,41,48]. However, the develop-
ment of UD itself has also increased attention on the diversity
inherent in the population, contributing to the development of
specific environmental designs for identified groups and cultures
(such as DeafSpace, dementia friendly environments, and autism
friendly architecture) and the accommodation of assistive devices
[8,32,37,41,58]. While these specialisations may be seen as con-
trary to the universal aspirations of UD, a generalised or “one size
fits all” notion of disability or diversity has also been critiqued for
disregarding the diversity this approach is attempting to meet
[33]. The tension between the foregrounding of disability as a
personal attribute and holding UD distinct from this form of per-
sonal diversity (either entirely, or in favour of a focus on marginal-
isation in broader terms), remains present, with ambivalence
between embracing diversity on the one hand and attempting to
eliminate it through design [38,54].

The relationship between person and environment has also
been explored through discourse around the evaluation of univer-
sally designed built environments. There is no current consensus
around a standardised approach to evaluation, and the process of
the development reported for the COURAGE tool [46,55] illustrates
the complexity involved in assessing how people relate to their
environment. A reliance on standardised approaches may also
obscure why particular building features are problematic, by
reducing the person element to a series of indicators or averages
without explanation or focusing on potential demands on the
person rather than actual demands experienced in that
space [13,36,41,59].

It has been proposed that subjective evaluation tools with
lower specificity may contribute greater insight from people with
disability, and that multiple methods of assessment and tools are
likely to be required for each built environment [13,35,56].
However, the adoption of multidisciplinary, multi-method
approaches to exploring the relationship between person and
environment introduces increased complexity into an already
complex phenomenon [48], and designers may be tempted to
focus on the challenges of the “extreme user” rather than a more
prevalent capability profile [31]. Simulation or accompanied build-
ing site visits has been recommended as a way for designers to
get a better sense of the lived experience of the relationship
between person and environment from the perspective of a dif-
ferent user [31,40,43]. Beyond the features of the built environ-
ment, the economic, social and health consequences of not
implementing UD are not often evaluated and assumptions that
UD may facilitate economies of scale and decrease longer-term
health costs remain untested [37,43,50,58].

The education of design professionals who design and build
public environments has also been discussed, but the inclusion of
UD in professional education is not unanimously advocated.
Reasons provided not to include UD training focus on its lack of
supporting evidence, lack of space in professional curricula, and
its poor investment-value when authorities do not support imple-
mentation [39]. The alignment of UD with political instruments
(such as disability discrimination legislation) is often implied but
not explicitly addressed in professional education [44,58],
although governing bodies, such as the Council of Europe
Committee of Ministers, have mandated that UD be part of the



curricula for all design professionals despite the presence of
ambivalence about its value [34].

Environment-occupation

Despite the relative lack of discourse around the relationship
between environment and occupation in this review, the evidence
available presents a consistent message. When considered in con-
junction with occupational participation, several authors have
highlighted that simply being able to access or visit an environ-
ment is not enough - users must also be enabled to engage in
their preferred occupations within that space, because equity is
embodied through this participation [8,29,47,48,50,56]. Watson
et al. [58] cites examples where student accommodation met min-
imum criteria or UD guidelines, but still did not enable residents
to function in their student role. However, only two of the instru-
ments for evaluating UD identified by Gray et al. [35] included
items which assessed the occupations that a person wanted to
engage in within that environment. Koutsogeorgou et al. [46] also
found that it was difficult for people to evaluate a built environ-
ment without them also commenting on the occupations they
normally performed there. Some approaches to UD have begun
to incorporate aspects of the environment-occupation relation-
ship, such as Froyen's approach which includes activities and pat-
terns of interaction [13], but this is yet to become
common practice.

Culture is a key determinant of the occupations people engage
in and is recognised as an influence on the needs which must be
met by built environments [43,55]. Historically, UD originates from
a Western socio-political context and is based on inherently
Western ideals around disability, equity and the participation of
people with a disability and its transferability to other cultures is
yet to be determined [8]. A UD approach to built environments
may not be sensitive to local culture and populations [8]. The rep-
ertoire of occupations that may be required in public built envi-
ronments, such as a streetscape, will depend on factors such as
cultural practices and neighbourhood demographics [28].
Universal design may also need to accommodate other aspects of
cultural expression (e.g., such as decorative features); although,
their relationship to safety and accessibility is currently
unknown [45].

Person—-occupation

Beyond individual engagement in occupation, UD may also
enable social activism by supporting the social and economic par-
ticipation of people in their communities [8,47,48,51]. If public
built environments enable inclusion, and also choice around
when and how to engage in occupations, people may be encour-
aged to socially participate more actively [47,57]. Hamraie [37]
proposed this could be achieved by promoting UD explicitly as a
method for social change, rather than as a commercial market-
ing strategy.

The design of built environments themselves could also be
considered as an avenue for social participation, in and of itself.
Siddal et al. [56] constructed personas based on statistical infor-
mation representing the needs of a range of people with diverse
needs, and then simulated them engaging in a range of occupa-
tions within the built environment. However, real life building
users with the diverse needs identified were not involved in the
process, as this had been assessed too labour intensive. This
approach stands in contrast with Heylighen and Bianchin’s [42]
assertion that people should not take the role of judge in relation
to UD, but rather adopt the role of collaborator with the people
who are in the best position to collect information relevant to
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their occupational needs in an environment. Jones [44] also urges
UD practitioners to follow Wijk's recommendation [60] to “not
think in terms of people, but to look at every aspect of human
functioning.”

Person—-occupation—-environment

The integrated consideration of person, occupation, and environ-
ment for UD was identified within the discourse in several exam-
ples, despite the relative lack of discourse around occupation and
its relationship to person and environment. For example, a low
bank counter could enable a wheelchair user or a person of short
stature to independently engage in the meaningful community
occupation of financial management [52]; the practice of Deaf
people choosing open plan living arrangements to facilitate clear
lines of sight for communication [32]; or the use of visitability
guidelines to enable a person with mobility impairments to social-
ise with friends and family in the home [50]. Occupational thera-
pists have been identified as a discipline who already possess an
integrated view of the person, occupation, and environment;
although, this could also be contributed to by collaboration with
a range of disciplines beyond those traditionally involved in the
design of the built environment [43]. However, all of the content
that addressed PEO was brief (often a single sentence), and pre-
sented as self-contained examples.

Discussion

Recent discourse around UD in the built environment primarily
addresses the person and environment components of the PEO
framework. This is perhaps unsurprising, as the interaction
between people and environment has been identified as the key
focus of UD and the source of its leverage for social change [41].
It is also understandable on the basis that aspects of the person
and the environment are amongst the most tangible, and a rea-
sonable way to engage with a complex phenomenon is to start
with the simplest aspects of it. However, it is noteworthy that the
discourse reviewed here comes from a wide range of settings, dis-
ciplines, and contexts, and yet, as noted above, the themes
addressing each aspect of the PEO model were remark-
ably coherent.

Areas of ambivalence in the discourse

There remains ambivalence in the discourse around the involve-
ment of built environment users in the UD process, both in terms
of their identity and the value of their inclusion. Current discourse
around the person in UD is located mostly at the population level
[21], with people who experience disability (particularly those
with physical and mobility impairments) broadly represented as
an “identified” group of built environment users. The multiple,
inter-related, and inter-dependent nature of aspects of diversity is
beginning to gain recognition, mainly regarding the challenge
this presents to the aspiration of “design for all.” The discourse
around the meaningful inclusion of built environment users in the
UD process has also focused more on the potential problems this
may present, rather than the often-assumed benefits of
this approach.

There are several particular areas of tension in the discourse
around the relationship between the person and environment.
While the environment is acknowledged to contribute to the
experience of disability for some built environment users, the
problem remains located with the person, and the capacity for
recovery or change over time in a person’s ability to engage with
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the environment is rarely acknowledged. While the notion of
equal citizenship is invariably supported, there remains significant
discord around whether UD should accommodate or eliminate
the experience of disability in the built environment. The strong
focus on people with a disability as the target population of UD
is also a source of ambivalence, as this may appear to narrow its
application to a specialist area. The current discourse highlights
significant uncertainty around what UD is trying to achieve in the
relationships between person and environment.

A sense of ambivalence was also evident in the discourse
around educating built environment professionals about UD.
While the introduction of UD into professional curriculum is man-
dated in some cases, challenges associated with its implementa-
tion have discouraged its broader introduction, until its actual
impact is better understood. Contributing to this ambivalence are
the challenges inherent in evaluating a complex phenomenon
across multiple populations, contexts and built environments.
Currently available assessment methods and tools require further
development, particularly in regard to the adoption of mixed and
multiple methods to gather diverse perspectives on outcomes.

An incomplete or uneven approach to the principles of
universal design

Much of the discourse around the environment focused on
specific building features appropriate to meet the needs of
sections of the population, leading to an uneven or incomplete
representation of the principles of UD. This was also prominent
when UD was considered in relation to other theories and
constructs, as guidance around the features was often the main
content of influential regulations, standards, codes, and
legislation. Given that the application of UD in the environment is
the most tangible aspect of its practice, it is perhaps unsurprising
that the environmental aspect of the PEO model is clearly and
explicitly addressed. However, once the discourse moves beyond
the micro level of specific building features, the broad nature of
the principles of UD introduces significant diversity. The uneven
representation of the principles in current evaluation tools may
indicate they are considered to have variable influence on UD. As
the key guidance available to practitioners, the impact of the
principles on the development of built environments requires
further exploration.

The remaining four components of the PEO model
(environment-occupation, occupation, person—occupation,
person-occupation-environment) were clearly the least prevalent
in the current discourse, both in terms of numerical references
and depth of content. It was widely recognised that social
participation (as opposed to simple access) was crucial to the
meaningful achievement of equity and social inclusion, and that
what people do in a built environment is just as important to its
evaluation as how they get there. Accessibility remains
emphasised as an end rather than a means, indicating that UD is
still largely conceptualised from an accessibility, rather than an
outcomes point of view.

Occupation as a means to social participation

The current focus in the discourse on person and environment
means that a crucial aspect of the interaction that occurs between
a person, their environment and their occupations is missed.
There are indications that this gap in understanding is recognised
on some level [38] in the frequently made assertion that accessi-
bility is not sufficient, and in references to the social justice and

equity aspirations of UD. However, one of the consequences of
diversity being mainly confined to disability (as opposed to, for
example, social and cultural diversity) appears to have been a
focus on physical capacity and function, rather than on the roles
people play in life. Thus, identifying a built environment user as a
person with a lower limb amputation highlights questions of
mobility; whereas identifying them as the parent of a young child
highlights their need to undertake feeding, changing, play, and
supervision duties. The many areas of ambiguity and tensions
within the discourse identified in this review (i.e., the universality
of design versus the valuing of diversity) may also be obscuring.

The missing link of social and occupational participation is
beginning to emerge in discussions around what constitutes
“good” design. Several authors have indicated they believe that
UD and good design are one and the same [31,38,54]. The UK
Design Council [61] states that good design is about aesthetic
improvement of the environment, along with improved quality of
life, equality of opportunity and economic growth. The Principles
of Good Design adopted by the Office of Design and Architecture
in South Australia [62] specifically include the creation of built
environments for everyone to use and enjoy. In specific regards
to UD, Heylighen and Bianchin [42] believe that excellent design
is not about appreciation from both designers and users, but its
co-production by professionals and built environment users
around what is done in the space. If UD is synonymous with
good design, then social participation through occupation should
be an essential part of the discourse.

Given the key role that regulations, standards, and legislation
are considered to play in the enactment of UD, the inclusion of
social participation and activity in these documents would
support its greater presence in the discourse. There is also a clear
need to incorporate occupation into the methods of assessment
and evaluation tools used to understand the impact of UD in the
real work. Universal design advocates from all disciplines assert
that its adoption and application will benefit all people, and cre-
ate a more just and inclusive world [31,38]. The only way to pro-
vide evidence for this aspiration is to evaluate person,
environment, and occupation factors, and the ways in which they
interact with each other.

Limitations

While this review has been conducted in a systematic and rigor-
ous way, it has several acknowledged limitations. The selection of
peer reviewed literature as the primary source of the review
means its conclusions are drawn from single genre, and the
authors acknowledge that conference proceedings, grey literature,
and social media posts may contain perspectives and findings
which challenge the evidence presented here. The original data-
base search was conducted by a single author, although all
screening of abstracts included independent work by members of
the research team. While having all three abstracts reviewed by
those well versed in the PEO model increased the consistency of
thematic analysis, it may also have introduced bias from that par-
ticular disciplinary perspective. Limiting the review to a period of
six years has also excluded older evidence that could inform a
more historically embedded understanding of this discourse. The
use of electronic databases to search for evidence may also be a
limitation, as UD (and related terms) are not commonly found in
the subject headings and taxonomies on which they are based.



Conclusions

The recent discourse around UD in the built environment in peer
reviewed journal articles reflects a dominance of person and
environmental factors over considerations of occupational and social
participation within these spaces. If UD is intended as a means for
increasing social inclusion and wellness, it cannot be limited to only
personal and environment determinants. Economic, educational, and
cultural participation in community life is predicated on the occupa-
tions people perform in the built environment. To reach its stated
goals, the discourse around UD must be more inclusive of the occupa-
tions people participate in to live, work, and recreate in their daily lives.

The discourse reviewed here also indicates the ways in which UD
is currently practiced, and areas of contention within the community
of stakeholders. The meaningful inclusion of non-professionals in
the process of UD remains an aspiration, rather than a regular
achievement. However, an overall lack of collaborative practice is
reflected in the finding that the vast majority of evidence is uni-dis-
ciplinary. The discourse is also notably uni-cultural, with all but four
of the articles originating in European cultures. While a range of dis-
ciplines and perspectives are present in the body of evidence as a
whole, the current discourse around UD tends towards uniformity in
its focus on the relationship between the person and environment,
single discipline research and cultural origin. This could be inter-
preted as the results of a consolidated understanding of UD, but it
has implications for the ongoing development of the practice.

Enlarging the discourse around UD to include a focus on occu-
pational and social participation, multi- and trans-disciplinary col-
laboration (both within and outside the professional realm), and
multicultural perspectives (beyond Western and disability based
understandings) will enable the concept to reach its full potential
as a medium for social justice. Balancing this call for expansion is
a recommendation for the consistent use of “universal design” in
titles or keywords as a strategy to manage and promote the syn-
thesis of a more diverse discourse. As a concept that straddles
multiple boundaries, the accelerating collective knowledge of UD
should be accessible to all stakeholders.
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