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ABSTRACT

Background Within healthcare environments, the emerging
field of evidence-based design (EBD) explores the links
between wellbeing and good design practice of the built
environment.

Aim By optimising both design processes and design
outcomes, knowledge produced within this field seeks to
improve staff performance, augment patient healing and
enhance service outcomes and experiences.

Methods In a prior study by the author, a mental health
service building design was developed which integrated
feedback from mental health service users relative to what
aspects of the built environments of their care would enhance
their service outcomes and experiences, encourage them to
avail themselves of services and/or engage in therapy, and
those that would reduce their willingness to avail themselves
of services.

Results The research project protocol detailed here is the
final testing stage of this body of work, where service users
are invited to evaluate the final building design, experienced
through virtual reality. This study addresses a gap in the
literature, and aims to advance the field of EBD, and codesign
with mental health service users, using virtual reality.
Conclusions This research method details the aims,

study design, methods and limitations of the study, with
recommendations for future researchers.

INTRODUCTION
Environments providing mental health services
are regarded within clinical literature as having
an effect on a patient’s sense of well-being.'
Patients’ experience of such spaces can have a
highly emotional dimension,” which is suggestive
that environment design should be investigated
as a potential means to influence therapeutic
efficacy. Further, individuals have differing abil-
ities to censor or suppress their environments,”
and a stressed patient has reduced capacity to
exclude environmental distractions,* suggesting
mental health service environments may have
more impact for these individuals who often
arrive in a distressed state.

Within healthcare environments, the
emerging field of evidence-based design
(EBD) explores the links between wellbeing

and good design practice of the built environ-
ment. By optimizing both design processes
and design outcomes, knowledge produced
within this field seeks to improve staff
performance, augment patient healing and
enhance service outcomes and experiences.
With recent developments in technology and
advanced modelling systems, novel forms
of architecture and representation are now
possible, freed from the limitations of the
orthogonal drawing system of plan, section
and elevation, and two-dimensional repre-
sentations such as photographs.” The design
of architecture is now being created through
digital, three-dimensional drawing techniques
and virtual reality (VR) experiences, which
open up the possibilities for the inhabitation
of architectural representations and propose
new kinds of architectural spaces. Research
focused on direct comparisons between real
and virtual environments has investigated
how cognitive and affective environmental
appraisal and human patterns of movement
correspond in both environments.®” VR can
also support preoccupancy building evalu-
ations by the proposed end users. However,
only a handful of existing studies have investi-
gated this potential.® Experiential qualities of
space can impact decision making, activities
and spatial inhabitation. For example, studies
have found that darker virtual environments
feel more unpleasant,’ and participants tend
to avoid darker corridors when presented
with a choice of lightfilled corridors."
Therefore, ‘it is important to not only look at
behavioral outcomes, but to understand how

. . 11
people experience virtual spaces’.

THE PROPOSED STUDY

This study represents a final evaluative step
in an overall body of work developed by the
author. In a prior study (study A), a mental
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health service building design was developed through an
exploratory research project investigating the needs of
service users of mental health services relative to the built
environments delivering these services. This building
is a community-based mental health facility providing
therapy and counselling services for outpatients. Its
design is suitable for such staff as mental health nurses,
occupational therapists, psychologists and psychiatrists to
provide community-based care. It includes a reception/
waiting area, a selection of consulting suites at a variety
of sizes, one group therapy/multipurpose room, staff
offices, two breakout kitchens/lounge areas, two court-
yards and bathroom facilities as required. This building
design integrated feedback from mental health service
users relative to what aspects of the built environment
would enhance their service outcomes and experiences,
encourage them to avail themselves of services and/or
engage in therapy, and those that would reduce their
willingness to avail themselves of services. The research
project detailed here (study B) is the final testing stage of
this body of work, where service users are invited to eval-
uate the final building design, experienced through VR.

Aims

The aim of this study is to address the following investi-

gative areas:

» Applicability of VR as a participatory design and
research tool by testing its potential in an empirical
study.

» Understanding the supportive and unsupportive
aspects of the built environment which might influ-
ence mental health service user outcomes and
experiences.

» Efficacy of EBD in capturing mental health service
user voices regarding the design of built therapeutic
environments.

Thus, the research questions formed were the following:
» What are the opportunities and limitations afforded

by VR as a codesign methodology with mental health
service users?

» What are the spatial or built environment perceptions
which are influential in creating supportive mental
health service experiences?

» How can architectural design contribute to improved
therapeutic experiences for mental health service
users?

A mixed methods approach will be used to investigate
these questions, working primarily with qualitative data
from interviews and some quantitative data through VR
device data collection.

Design

Itemised methods are as follows:

» Testing the VR model as an iterative codesign research
tool. Researchers learn how to deploy VR and to facil-
itate the set-up of the model. The activities take place
in the VR Lab at the University of Melbourne and
will only involve the participation of members of the

research team. The lab testing will inform the deploy-
ment of the VR model in the interview stage of the
project.

» A participatory research approach will be employed
in the data collection, analysis and collation of find-
ings of this research using the Centre for eHealth
and Wellbeing Research Roadmap to help plan, coor-
dinate and execute the participatory development
process;'® ' this methodology captures input and
data from researchers and mental health service users
collectively to engage in processes of enquiry, where
parties ‘become partners in research instead of only
consumers of it’."*

» Recruitment of mental health service users to inter-
view with the assistance of two mental health services
based in a large Australian city.

» Mental health service users experience the designed
environment in VR and participate in a post-VR inter-
view. A trained mental health professional, such as a
case manager, will be present during the interview.

» Analysis and dissemination of results.

A matrix of findings from study A was established to
inform the development of interview questions/frame-
work to be used in study B (see table 1). Detection instru-
ments and specific questions were devised and refined
based on each of the factors affecting outcomes and expe-
riences, together with the spaces of care (settings).

Setting

Two mental health services based in a large Australian
city will support the recruitment and selection so that
(1) participants deemed unsuitable will not be unknow-
ingly recruited, and (2) risk to participants will be mini-
mised in regard to confidential health information being
accessed by researchers. For example, service users who
are acutely psychotically unwell will not be suitable candi-
dates. However, we acknowledge that it is important that
more vulnerable individuals are not arbitrarily excluded
from participation in research, and that even symptom-
atic individuals can give valid and valuable input to the
research investigation. These services will make the initial
approach to users of its services based on their knowledge
of candidates and their history of illnesses and treatments.

Target population and recruitment

The study aims to recruit a minimum of 15 participants
(adult individuals) who are/have been using mental
health services for voluntary participation in a VR walk-
through and a follow-up semistructured interview.

The two mental health services will make the approach
to potential participants and provide them information
about the study as per a prescribed email invitation. On
giving their consent to contact, a member of the research
team will contact the service user to provide each indi-
vidual participant with a plain language statement and
consent form. Once written consent is received, the
researcher will contact participants to make specific
appointments for interviews. Participant names will be
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Table 1
findings from prior study

Relations between built environment and issues that influence the service user outcomes and experiences: matrix of

Factors affecting outcomes and experiences

Spaces of care (setting) Social

Counselling rooms Culturally inscribed

Entry and reception dimensions of belonging.

Corridors and breakout spaces

Counselling rooms Culturally inscribed
dimensions of meaning

Entry and reception
related to threat.

Corridors and breakout spaces

Comfort levels related
to proximity, layouts and
interpersonal distances.

Counselling rooms
Entry and reception
Corridors and breakout spaces
Counselling rooms
Entry and reception
Corridors and breakout spaces

Comprehension of expected
behaviours and spatial cues.

Social and
psychobehavioural
Problem-solving abilities,
sense of control.

Psychobehavioural

Appreciation of self/self-esteem,
negative stigmas.

Social relations, communication Ability to self-manage and
difficulties, communication skills, self-regulate.
therapeutic rapport.

Abilities to inscribe and
regulate meaning in built
space.

Attribution of meaning to their
existence, sense of agency or
empowerment.

Abilities to mitigate dissociation,
remain present.

Abilities to develop
rapport and sense of
belonging.

anonymised and/or participants assigned pseudonyms
so that anonymity will be protected. Analysis of interview
transcripts will use pseudonyms (eg, ‘Participant 01’) to
refer to each transcript, to minimise risk of linking partic-
ipants to identifiable data.

Sample size

The study aims to recruit a minimum of 15 participants
who are/have been mental health service users. They
will be recruited for voluntary participation in a VR walk-
through and a follow-up semistructured interview. Being
arelatively new area of research, we base these participant
numbers on recent studies'>™® and suitable sample sizes
for indepth qualitative research.'”

Procedures and materials

Each interviewee will be provided with the list of intended
interview questions prior, and their consent will be sought
to the audio recording of the interview. Each VR walk-
through and interview will last approximately 30—-45 min
(up to 60 min) for both activities.

The VR walk-through

The VR walk-through is a model of an architectural
building (produced through codesign with service users
of mental health services during study A). This VR walk-
through is not intended to act as a therapeutic environ-
ment as part of a mental health intervention/treatment.
Rather, it is a prototype building design. The purpose
of the VR walk-through is to enable the research team
to better understand participant preferences in terms
of their built environments, using VR as the medium to
show them the proposed building design (as opposed to
other commonly used methods, such as photographs)
and gain their feedback. The VR walk-through model
involves a building which is not inhabited in VR by any
other individual (real or virtual).

The interviews

Given the interplay between architectural design and
quality of care, several researchers underscore the need
for cooperation among architects/designers and the
staff and service users who will work and experience the
facilities they create.”*®* Approaches which prioritise
user experience, draw from interdisciplinary knowledge,
use codesign methods, and include provision for proto-
typing, testing and refinement of design solutions are
emphasised as key to advancing the EBD field.” * Several
studies underscore the importance of effectively trans-
lating research findings into concepts that are accessible
and useable to design practice.”” * EBD integrates the
cyclical nature of design and research, with the common
goal of continuously re-evaluating design decisions and
improving design solutions. It is suggested that studies
within the EBD field should measure the implementation
of the client’s guiding principles and specific user needs.*
Preoccupancy and postoccupancy studies typically involve
survey and interview designs to gain feedback from users
on features such as light, noise, aesthetics, safety, privacy
and various dimensions of experiences, as determined
by the guiding principles of the design and the relevant
research literature.”

However, such an approach is rarely carried out in
full; the final step, of evaluating the efficacy of design
solutions/guidelines, is often omitted. The guidelines
currently available to assist the designers of mental health
environments specifically have not been prototyped or
tested.® This situation is reflected in architectural prac-
tice, where postoccupancy evaluations of healthcare
projects are rare, as the funding is often expended in
the construction phase (personal correspondence with
Melbourne-based healthcare architects: Lyons, Billard
Leece Partnership and Hobart-based healthcare archi-
tects X-Squared). Using VR offers significant potentials
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Environment

Focusing on the detailed

environmental aspects of
spaces or places and their
impact on quality of care,

Experience

Focusing on design’s
impact on service users
and their satisfaction with
care

and delivery of care

Impact of intuitive
dimensions of wayfinding
on patient satisfaction

Spaces: Reception,
Waiting, Consulting suites,
Break-out areas,
Courtyards, Corridor

spaces Use of positive distractions

(such as nature) on the
care experience

Use of material palette in
moderating the care
experience

Dimensions of light levels
and perceived comfort

Dimensions of personal
space, scale and territories

Dimensions related to
furniture, objects and
other props as related to
perceived care experiences

Figure 1 Core areas of evaluation.

to advance the EBD field, by providing a time-effective
and cost-effective means to gather a broad range of stake-
holder feedback on building designs.

Interview questions developed for this study will broadly
cover attitudes to supportive and unsupportive aspects
of the built environment which might influence their
service use outcomes and experiences. Interview ques-
tions cover the core areas of evaluation for this project
(see figure 1), determined by the findings from study A
and relevant research literature. VR as a tool to obtain
participant feedback on building designs has also been
piloted by the author; empirical research was conducted
related to analysis of a built environment in VR, and this
process has assisted the author to define and inform the
interview questions to be used in study B.

During the semistructured interviews, the researcher
will use the thematic framework, developed through the
preceding project, in order to seek clarification from
participants as required (see figure 2). Together, this
process will assist in the identification and evaluation of
the supportive and non-supportive aspects of the building
design, as experienced by the participants. Through

8

Social Psycho-behavioural Social and psycho-
factors factors behavioural factors
Threat
Safety Self-Esteem
Stigma Empowerment
Belonging

The Sensing Body-Self: User Activation/Engagement

Meaning Comprehensibility Meaning

Comprehensibility Sensory Engagement

Psychological
Engagement
Agency
Safety Manageability Control
Stigma Communication

Anxieties

Dissociation

Figure 2 Thematic framework.

these interviews, the study will examine user perceptions
in order to identify possible architectural interventions
which may be supportive within mental health service
facility design, and the various elements of the design that
are important or significant to them in supporting their
service outcomes and experiences.

Screening

The following are the inclusion criteria for the selection

of study participants:

» Adult users of a mental health service.

» Have used a mental health service for over 1 year.

The following are the exclusion criteria:

» Young adults and children under 18 years of age.

» Users who are diagnosed with any mental health issue
which may endanger themselves and/or members of
the research team.

» Users who may not be fluent in the English language.

» Users who have a pre-existing illness/condition which
may be exacerbated by virtual environments, such as
sensitivity to bright lights from screens (mental health
service to provide assistance).

Data analysis

The interview data will primarily be analysed through
a thematic network analysis (using NVivo, Saturate or
similar software tools). The lead researcher will examine
the data to identify recurring themes that relate to the
key research questions. These themes will be discussed
and refined with the other project researchers. The anal-
ysis will broadly follow the thematic analysis methods
outlined by Attride-Stirling.*’

DISCUSSION

Anticipated benefits are that the project will result
in (1) a toolkit set of guidance principles on access,
design, community engagement, well-being measures
and VR interventions, which could be used by mental
health services/stakeholders; (2) published analyses of
the design and role of therapeutic VR environments to

4
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support health self-management and its impact on service
user experiences of mental health services; (3) publica-
tions analysing the role of VR in research with mental
health service users; and (4) published access and design
guidance to enhance codesign processes with mental
health service users and communities.

STRENGTHS AND LIMITATIONS

The study reported here has two key limitations. The first
is thatit does not take steps to calibrate or compare partici-
pant responses to the virtual environments with any corre-
sponding physical environments. A validation process is
required in order that researchers can more explicitly
comprehend the extent to which real and virtual spatial
perceptions differ, and thus more accurately determine
the reliability of these findings in informing real-world
design practice.” A second limitation is the small sample
size, which prevents the identification of any trends
regarding whether the characteristics of age, gender or
cultural background influenced the perception of these
architectural spaces.

CONCLUSIONS

The next phase for this study involves further testing of
the VR environment included herein with patient cohorts
within a mental health service waiting room. This would
enable an exploration of how service users who are facing
the emotions associated with a care appointment, such
as frustration, boredom and anxiety, respond to the
the virtual environments. These data could be further
augmented with the incorporation of physiological
measures, such as heart rate, blood pressure and cortisol
measurements, alongside eye-tracking to pinpoint which
elements within the environment are observed and hold
attention. For a more holistic understanding of how
healthcare settings affect service user outcomes and
experiences, the inclusion of VR testing within a mixed
methods research programme is advocated; inclusion of
interviews, focus groups, observations, and participatory
codesign workshops would provide a more comprehen-
sive understanding of participant responses.”’
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