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Abstract

Within healthcare architecture, there is a void of attention directed towards the non-
medical spaces; the waiting rooms, hallways and all ‘between moments’ where many
people spend extended periods of time under acute stress. Nowhere is this more prevalent
that in the emergency departments where patients seeR care and treatment for real or
perceived, serious injuries or illnesses. While waiting for medical attention, exposure to
high levels of harsh lighting, sterile furnishings, chaotic activity and cavernous rooms
with others in distress can cause and increase anxiety, delirium and high blood pressure.
The emotional experience of such spaces changes based upon a user’s unique sensory
conditions and therefore their individual perception of space.

The architectural design tools and devices to explore these highly charged sensory spaces
have been historically limited to technical plans and sections and rendered marketing
perspectival images, which do not fully communicate the immersive experience of
these spaces when in use. Virtual reality is emerging as a powerful three-dimensional
visualisation tool, offering designers the opportunity to comprehend proposed designs
more clearly during the planning and design phases, thus enabling a greater influence on
design decision makRing.

This research explores the use of VR in a healthcare perspective, adopting a participatory
design approach to simulate sensory conditions of blindness, deafness and autism and
the emotions associated with these conditions within space. This approach diverges from
a purely visual method of design towards an understanding of the haptic, exploring the
critical phenomenology behind these non-medical spaces. The research finds significant
potential for the use of virtual reality as a design tool to simulate the experience of these
spaces in early design stages.
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“Life does not have MOMENTS, however close they might be, but

only meantime’s, BETWEEN-MOMENTS”
(Gilles Deleuze 2003)



Intoduction







1. Introduction

In healthcare architecture, there is a lack in consideration directed
towards the design and experience of emergency facilities.
Specifically, how the most predominant users (those experiencing
disability) of these space might experience them. The interstitial
spaces of emergency departments in particular fall into extremes
of being either over or under stimulating to the individual users.
Virtual Reality offers a potential to work with the users of the space,
and ultimately establish a new approach towards the design of

emergency departments.
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Figure 1.1 Over stimulating interstitial spaces
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Figure 1.2 Under stimulating waiting room in Dunedin Hospital




1.1 Emergency Departments

Emergency departments worldwide provide care and treatment for
patients with real or perceived serious injuries or illnesses with over
half of these incidents being deemed potentially life threatening
(Tim Tenbensel 2017). Overcrowding and delays to treatment first
emerged as a problem in New Zealand in the mid-1990s. Since
then, there has been an increasing demand for more, larger and
more productive emergency departments. Today, District Health
Boards around the country are struggling more than ever to meet
demands as they report record numbers of patients [Figure 1.5]
(New Zealand Herald 2018). In the future, this situation is predicted
to worsen with the increasing demand associated with growing and
ageing populations as well as incidences of long- term conditions
and challenges in aged residential care management (Forero 2011 ).
In New Zealand, the Wellington region has one of the highest rates
of emergency department use [Figure 1.4] and among the highest
of demographics attending emergency departments are those

expenencmg dlsablhty(Mlmstry of Health)
BN Y

Rate of people who were patients at an emergency department at least once
during the year (2014/15)
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figure 1.3 Wellington free ambulance service

figure 1.4 National emergency department rates
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figure 1.5 National emergency department statistics



1.2 Disability

In 2013, an estimated 24% of people living in New Zealand were
identified as disabled, an increase from 20% from 2001 (Statistics
New Zealand 2013). Disability can be invisible, but can effect
anyone [Figure 1.7]. Certain impairments are more likely to impact
an individual’s ability to engage with the physical environment,
including those that affect the perceptual systems and influence how
the users experience the space. People with these conditions are
typically in higher need of emergency healthcare, but are limited in
their ability to attend such places.

percentage of disabled adults and children percentage of disabled males and females
by main imparment type (2013) by main imparment type (2013)
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figure 1.6 National disability statistics




disability may be invisible, but can effect anyone

Redacted Copyright Image

figure 1.7 Disability may be invisisble




1.3 Current Designs

Emergency department designs [Figure 1.8] constitute one of
the greatest threats to quality emergency care (Forero et al., 2010;
Braitberg, 2007; Schull et al. 2001; Mohsin et al. 2007; Foster et al.
2005; Sbrivulis, et al. 2006) and are associated with increased risk of
error, delayed time-critical care, increased morbidity and excessive
number of deaths. Detrimental effects include overcrowding and
increased delays in transferring patients to intensive care units (Ou
et al., 2009; Carr et al. 2007); delays in pain treatment (Forrero, et al.
2010); increased mortality (Richardson, 2006); and an increase in
the numbers of patients who do not wait for treatment (Mohsin et al.,
2007). Almost all of these situations occur in the interstitial spaces
of emergency departments such as the hallways and waiting rooms.
The negative effects are exacerbated in emergency departments
where high levels of artificial lighting, institutional furnishings,
chaotic activity, alarming noises and cavernous rooms are considered
standard. This leads to increases in anxiety, delirium and high blood
pressure (Roger S. Ulrich 2006).

Increasingly greater attention has been paid to the psychological
and emotional risks involved in health care environments and
the needs of the first-hand users. While this relationship has been
extensively investigated with respect to demographics such as age,
gender, etc., there is very limited evidence in the healthcare literature
that acknowledges the needs and emotions of users with sensory
impairments or disability, whether temporary or permanent (Baek,
Joon-Sang, and Kun-Pyo Lee 2008).
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figure 1.8 Dunedin Hospital Emergency Department




1.4 Interstitial Spaces

Emergency departments are places where users are experiencing
a very broad spectrum of emotions, ranging from, boredom, to
anxiety through to fear at any given moment. The interstitial spaces
such as the corridors and hallways are where users spend long
periods of time ‘between moments, waiting for treatment. While
people typically spend upwards of 90% of their time in the hospital
within these spaces, little consideration is given to their design. As
a result most fall into extremes of either under or over-stimulation
for the individual users [Figure 1.9] (Evans and McCoy 1998). The
architecture and occupancy conditions are either unable to sufficiently
stimulate those users with reduced senses for prolonged periods of
time or they become overwhelming for those with intensified senses
(Nicolaidis et al 2015).

“This is a space where the unexpected lives, a doorway,

a place where quick responses will dictate how we are to
emerge. In a space where infinite possibility and uncertainty
reign, careful architecture is of the utmost importance —
because where there lives the possibility of chaos, so too lives
the sister possibility of comfort” (Huddy and Sanson, 2016,

pp. XV)

11

figure 1.9 Dunedin Hospital hallway



1.5 Designing for
Impairment

The architectural design tools and devices to explore highly charged
sensory spaces, such as emergency departments have been historically
limited. Virtual Reality (VR) is emerging as a powerful three-
dimensional ‘smart’ technology, offering designers the opportunity
to comprehend proposed designs more clearly during the planning
and design phases, thus enabling a greater influence on design
decision making (Al-Kodmany, Kheir 2002). Although computer
generated, VR closely resembles reality and allows the sharing of a
single ‘reality’ by multiple people [figure 1.11] (Collins Dictionary).
This research explores the potential of VR by using a strategy of
participatory design and communicating design input from the
primary occupants (impaired patients) to the designers, during all
phases of design. It examines how VR could be used to understand
the critical phenomenology of these interstitial healthcare places
in relation to the impairments, typically experienced by the most
predominant emergency department users and use these findings to
address the future challenges of emergency department architecture.

figure 1.10 Virtual Reality headset
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figure 1.11 Virtual Reality allows the sharing of a single reality by multiple
people



1.6 Aims, Objectives ¢ Scope

Aims: Objectives:

« To use a process of participatory design, interviewing both

» To develop a virtual reality tool which could be used to simulate
people experiencing disability and healthcare professionals

disability and analyse emotional response

» To test the tool through the design of a new model of
emergency department for Kenepuru Hospital, addressing both
the physical and emotional needs of users with impairment

and an emergency department narrative

« To develop a virtual reality tool, simulating the experience of
Scope: these ‘personas’ in the narrative

This thesis explores the potential for Virtual Reality using a strategy
of participatory design, communicating design input from the
primary occupants (patients) to the designers, during all phases
of design. It examines how VR could be used to understand the
critical phenomenology of the ‘between moments’ of the emergency
department such as hallways and waiting rooms. The thesis uses
analysis of user emotion in relation the most predominant disabilities,
typically experienced by emergency department users. Due to the
limitation of time available, the scope does not extend to structural
and construction details or detailed facade development. It is limited
to those aspects of design that test the research question and focus
on the development of a viable tool and method in relation to the
earlier stages of design.

« To test this tool with designer participants by matching the
‘personas’ emotional response to the space the designed space

Because of the lack of easily customisable VR software, the program
which the research focuses on is custom-made. There is a practical
limit to the functionality that can be implemented into this during
the research period. More advanced development of simulations
would be left for future exploration.

« To use this information to develop realistic fictional ‘personas’

14




@ How can VIRTUAL REALITY and
PARTICIPATORY
PROCESSES be used as tools to inform the
DESIGN
of an EMERGENCY DEPARTMENT for
users with IMPAIRMENTS?
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2. Research Methods

This research seeks to bridge the gap between phenomenology,
disability and technology [Figure 2.1]. The methodology for this
project included researching the existing field of knowledge,
looking at literature and case studies, and using the findings as the
framework for empathetic design throughout the rest of the study.
It commenced with the development of a process for utilising VR, it
then required the use of end-user participation to establish a realistic
measure with which to test the success of the method. An emergency
department was then designed to trial the new tool with designers,
comparing designer responses with end user responses. Following
the completion of each stage of design, a process of feedback from
both medical and architectural experts was obtained combined with
personal reflection to understand gaps in the methods and outcomes.
In addition, the research was presented at a prestigious international
conference of the Architectural Humanities Research Association
and the Architectural Science Association conference to obtain
more extensive international feedback. The accompanying paper
was published in the conference proceedings (Harkness, McIntosh
& Marques 2018).

LITERATURE
REVIEW:

Phenomonology

Salutongenice
Design

Evidence Based
Design

CASE STUDIES
Healthcare

Emergency
Department

Virtual Realtiy

DESIGN
BASED UPON
EXISTING
RESEARCH

DEVELOP
PERSONAS

Blindness
Autism
Deafness

INTERVIEW
WITHIN
COMMUNITY
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figure 2.1 Research Methodology




2.1 Virtual Reality Method

In order to utilise Virtual Reality as a tool for design, an advanced
method was required. This tool was developed through a method
of participatory design, using interviews with both health care
professionals and people experiencing impairments, to understand the
emotional response of users to the emergency department environment.
The tool allows for an empathetic approach to the design of emergency
departments for end users with impairments. The method consists
of seven stages, with the end goal of creating and empathetic and
emotionally responsive emergency department concept. These steps
are repeated and reflected on in order to reach the final outcome.

interview healthcare professionals

develop emergency department narrative

interview people experiencing disability

create fictional ‘personas’

VIRTUAL
REALITY PHENOMONOLOGICAL| ; o _ o .
SIMULATIONS | | DESIGN APPROACH |~ ‘Between MOMENTS e develop virtual reality simulations

R

test simulations on participants
Visualisation Technology
The VR equipment used was a HTC Vive with a 110 degrees field
of view and tracking area are of 5 x 5 m. An Alienware Aurora R5
processor was connected to the VR equipment. Steam VR and Fuzor reflection
2018 were used to run the experiment. 19
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2.2 Participatory Design

Participatory Design is a well-established approach to design which
involves the participation of end users to elicit their needs. In this case,
by considering characteristics such as end user sensory conditions,
and backgrounds (Baek and Lee 2008, Bruno & Muzzupappa 2010)
it gives them a chance to affect the design process and thereby
influence the overall outcome of the architecture. In this way, the
design process becomes a co-operation between the designer and the
end user, aiming to guarantee usability, simplicity and intelligibility
of the architecture to the users. In this research, two end users are
involved--the patient/healthcare users who will influence and
experience the final design and the designer end user who will
experience the use of the design tool to understand the requirements
that are held by this unique group of users (Baek and Lee 2008).

Participation is used during three stages of the process: working with
healthcare professionals to develop the narrative of the emergency
department, interviewing people with impairments to develop the
virtual reality simulations and finally testing the simulations on
design participants to determine their effectiveness.

Three key problems with participatory design have been identified for
architectural design (Bruno & Muzzupappa 2010):
The proposed designs are presented as a set of 2D plans, which are
unreadable by inexperienced users; rendered images which do not
communicate the human experience; or physical models which can be
both time consuming and expensive to construct, all of which can only be
produced in the final stages of design

The designers and the users do not share a ‘common language’ thus
complicating communication and cooperation.

Users are often not involved until the evaluation phase, limiting their input.
This research addresses these concerns by:

Using Virtual Reality throughout the design process so participants
can understand what it is like to inhabit the space

Dealing with emotional response to space rather than asking for
architectural preference

Using VR as a mediation tool between end user and designer, thereby
allowing for participatory processes at multiple stages of the design.

20
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1 « development of the personas
with help of impaired people and organisations

] .
2 « develop emergency department narrative
with healthcare professionals

3 . test simulations

with participants acting as the designer
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3. Literature ¢» Case Studies

To design for the full complexity of an emergency room and its often
impaired end users, an expanded approach to the literature review is
required. Disciplinary theories or tools can be used to bridge the gap
to reality; similarly, philosophical theories can address complexity
and elaborate on the topic under investigation (Van Hoof and
Verkerk 2013). In this situation, the philosophy of phenomenology
and technology are considered for their potential to shed light on the
imperatives of design. Where these theories fall short, Salutogenic
Methods and Evidence Based Design principles were used. This
research provided a technical approach to healthcare architecture
based on the application of scientific observations.

3.1 Philosophical Approach

Broadly defined as the study of conscious experience as experienced
from the subjective or first person point of view (Smith, 2018),
phenomenology, a branch of philosophy, has lent itself to the area
of therapeutic architecture. In particular, Juhani Palasmaa and
Stephen Holl offer insights into the benefits of a phenomenological
approach to architecture. In order to address the juxtaposition of
using VR with a phonological approach, Martin Heidegger’s theories
surrounding the philosophy of technology were considered.

24




3.1.1 Juhani Palasmaa
The Eyes of the Skin

In Juhani Palasmaa’s text “The Eyes of the Skin’ the way in which
a haptic environment can engage with the body’s innate sensory
needs and invoke emotive qualities is explored, thereby conveying
subliminal ‘truths’ - such as calm, stillness and rest — to the semi-
conscious. Pallasmaa challenges the typical architectural dominance
of vision and hearing as the “privileged sociable senses” (Pallasmaa
1996, pp10). He maintains that in order for architecture to have an
authentic experience, it must be haptic, engaging all of the senses,
and in particular, the sense of touch [Figure3.1]. “Touch is the
sensory mode that integrates our experience of the world with that
of ourselves” (Pallasmaa 1996, pp 11).

“the role of the body as the locus of
perception, thought and consciousness,
and of the significance of the senses in
articulating, storing and processing sensory
responses” (Palasmaa 1996 pp 10)

figure 3.1 The eyes of the skin



Redacted Copyright Image
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figure 3.2 Steven Holl- Tianjin Ecocity Ecology and Planning Museum




3.1.2 Steven Holl
Questions of Perception

Similarly, Stephen Holl explores the role of human perception of
colour, light, shadow and space in the phenomenological qualities
of architecture and the way in which they frame the architectural
experience [Figure 3.2]. He maintains that each individual moment
in the narrative of architecture is a moment to be experienced and
the building has to be experienced by inhabiting the spaces (using
all of the senses) rather than just viewing it. For Holl, genuine
architectural experience consists of “approaching, or confronting a
building rather than just the fagade; of the act of entering and not
simply the frame of the door, of looking in or out of a window, rather
than the window itself” (Holl, 1994, pp. 35).

“Walking along the bank on a cloudy day,
dull brown dominates; the water of the
Hudson is a smooth grey background.
The very next day is brilliantly sunny...

Walking along the same bank as the day
before, the experience is entirely different”
(Holl 1994, pp 35)

27




3.1.3 Martin Heidegger
The Questions Concerning Technology

In his essay, “The Question Concerning Technology, Martin
Heidegger questions the relationship of human existence with the
essence of technology [Figure 3.3]. Heidegger (1977) points out that
technological objects are means for ends and are built and operated
by human beings, but the essence of technology is something else
entirely. It depends on our manipulating of technology in the
proper manner as a means. He explains how technology should
be interpreted as a way of ‘bringing-forth’ or a ‘way of revealing’
Bringing-forth becomes a method of bringing what is concealed into
unconcealment, therefore revealing. This means that everything we
perceive or think of or interact with “emerges out of concealment
into unconcealment” (1977, pp. 5) in Heidegger’s words.

Technology embodies a specific way of revealing the world, a
revealing in which humans take power over reality. According to
Heidegger (1977) the truth in the relationship between technology
and “being” can be revealed through the use and manipulation of
technological intervention. Technology can become a manifestation
of the understanding of being if it is reliable but not a tool of
enslavement.

Redacted Copyright Image
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figure 3.3 Martin Heidegger - The Question Concerning Technology




“Everything depends
on our manipulating technology in the proper manner as a
means. We will, as we say, “get” technology “spiritually in hand.”
We will master it. The will to mastery becomes all the more
urgent the more technology threatens to slip from human control”
(Heidegger 1977, pp 5)

Redacted Copyright Image
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figure 3.4 Maritn Heidegger



3.2 Salutogenic Methods

Aaron Antonovsky

The approach of salutogenic design proposes that the right
environment can promote the success of an individual’s health
outcome . The term was originally coined by Aaron Antonovsky
as a method to find the origin of health rather than search for the
cause of disease, posing the question “How can this person be
moved toward greater health?” (Antonovsky 1979). It derives from
studying the strengths and the weaknesses of promotive, preventive,
curative and rehabilitative ideas and practices creating a model that
looks at health as a state of complete physical, mental and social
well-being and not merely the absence of disease or infirmity. The
model creates a health-ease/dis-ease continuum, believing that every
person at any point in their life lies somewhere on this continuum
(Antonovsky 1996). It provides an overarching narrative structure
that transcends the individual differences between people, diagnoses
and circumstance (Golembiewski 2010).

“how can this person be moved toward greater
health?” (Antonovsky 1979)

30




3.2.1 Salutogenic Architecture
in Healthcare Settings

Jan A. Golembiewskis text ‘Salutogenic Architecture in
Healthcare Settings’ (2017) discusses the salutogenic model
with regard to health care architecture [Figure 3.5]. Within the
architectural discipline, the salutogenic framework is compelling
as it recognises the environment as a source of meaning,
analysing texture, decoration and space perception in relation
to patients health outcomes (Golembiewski 2010). It provides a
direct link between architectural language and psychiatry. The
model acknowledges that the relationship between the patient
and the environment is transactional, changing according to the

subjects sensory and perceptual abilities (Golembiewski 2010).
Salutogenic architecture can be psychologically influential,
providing a narrative context that affects a person’s behaviour,
neural and endocrine systems therefore directly influences the
health of the mind (Golembiewski 2017). Unfortunately, with the
popularization of salutogenesis, the concept is tending to become
a marketing ploy, with any healthcare architecture providing
views to represent nature fitting into the category; however, when
addressed on a case-by-case basis, it becomes a sound holistic
approach towards healthcare architecture.

Redacted Copyright Image
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figure 3.5 Salutogencic Model of Health



3.3 Evidence Based Design

Evidence Based Design is a process used by healthcare professionals
in the planning, design and construction of healthcare facilities.
The concept was originally derived from Professor Archie
Cochrane’s principles on evidence based medicine in “Effectiveness
and Efficiency- Random Reflections on Health Services”(1972) and
defined as:
“the process of basing design decisions about the built environment on
credible research to achieve the best possible outcomes.” (The Centre
for Health Design n.d.)

It establishes an approach to healthcare architecture based on the
application of scientific observations of design interventions in order
to reduce stress and improve recovery [Figure 3.6].

3.3.1 Roger Ulrich
View through a Window May Influence
Recovery from Surgery

Roger S. Ulrich’s seminal work ‘View through a Window May
Influence Recovery from Surgery (1984), examines the restorative
nature of assigning recovering surgery patient to a room with a
view of a natural setting, comparing the results to similar patients
with windows facing brick walls. The research found that views of
vegetation, especially water appear to sustain interest and attention
more effectively than urban views of equivalent information rate.
This is due to natural views eliciting positive feelings, thereby

reducing fear and anxiety (Ulrich 1984). In a later publication, Ulrich
again focusses on the restorative values of nature against stress but
furthermore expands that it is the overall physical environment of the
medical facility that promotes improved clinical outcomes. Here he
links increased stress with fatigue caused by noise, floor layouts and
shared rooms. “The belief expressed by some medical professionals
that patients sharing multi-bed rooms provide each other with stress-
reducing social support is contradicted by evidence that having one
or more roommates is in most cases a major stressor” (Ulrich 2006).

Although there is credible evidence supporting the use of Evidence
Based design, it has been argued that by depending on research
findings, architecture will inevitably lead to rigid and sterile standards
that can rapidly become outdated (Hamilton and Watkins 2009). It
also has been claimed that evidence based design is being used by
design firm as a marketing tool rather than as a legitimate method
of design (McCullough 2010). Despite this, it lends a useful scientific
approach to the design of healthcare environments, which would not
be possible if only philosophical considerations were taken.

32
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figure 3.6 Evidence Based Design



3.4 Literature Summary

A phenomenological approach incorporates the five sense and
their relation to an embodied experience, but the literature does
not consider how this embodied experience may change with the
disability of one or more of these senses - a criteria of high importance
considering healthcare architecture. As this process involves the
perception of the individual to his or her environment, it must be
argued that with an individual with a sensory impairment would
experience the space in completely unique way compared to a fully
functional individual.

Following from the philosophical and theoretical approaches of
Pallasmaa, Holl and Heidegger, it seems paramount that we embrace
use of modern technologies, manipulating them of our own accord
in order to facilitate the understanding of bodily experience and
emotive design within architecture.

For these reasons, VR has been selected as a preferred technology to
work as an instrument of revealing, simulating user conditions and
exploring emotional responses that might be induced in these spaces
[Figure 3.7]. While philosophy can establish an overall perspective,
theories and methods such as Salutogenics and Evidence Based
Design can aid to direct the application of these broad ideas.
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figure 3.7 Relationship between philosophy, disability and virtual reality
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3.5 Case Studies

(architectural)

Due to the expanded approach of this research, two sets of case
studies were required. The first type architectural, focusing on the
implementation of phenomenological, salutogenic and evidence
based methods within healthcare architecture. The second type
technological, looking at successful examples of VR being used as a
tool to simulate disability, evoking empathy and awareness.

Redacted Copyright Image
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figure 3.8 Architecture imitating music - Maggie’s Centre Barts




3.5.1 Olivia Newton John
Cancer and Wellness Centre

An existing hospital design that focuses on a holistic design approach
to healthcare is the ‘Olivia Newton John Cancer and Wellness Centre’
designed by Jackson Architecture in 2012 [Figure 3.9]. Wellbeing
and wellness were fundamental in guiding the design of the Centre
(Olivia Newton-John Cancer Wellness & Research Centre n.d.). The
centre’s design draws on both evidence-based and salutogenic design
principles for a holistically responsive design-solution. The design
incorporates wayfinding techniques, lighting design and methods of
distraction in order to reduce the stress of its occupants.

The Hospitals exemplifies how therapeutic concepts may be
successfully integrated into a design without compromising
architectural form. The facility offers patients and staff a continual
visual access to the central courtyard, which works as a strong way-
finding tool and reference point as it stands central to the new facility
and the existing surrounds.

“It supports the role of family, and friends,
and significantly, emphasises patient
experience and well-being”(Jackson

Architecture 2012)

Redacted Copyright Image
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figure 3.9 Olivia Newton John Cancer and Wellness Centre
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figure 3.10 Maggie’s Centre Barts - Steven Holl Architects




3.5.2 Maggie’s Centre Barts
Steven Holl Architects

Maggie Centres are a series new cancer centres throughout the
world, designed and built in the name of Maggie Keswick Jencks.
After being diagnosed with cancer in 1988, Maggie spent every
week “in this windowless box and avert our eyes from the other
possible victims on death row” (Jencks and Heathcote 2010).

“..waiting in itself is not so bad - it’s the circumstances in which you
have to wait that count... Patients who arrive relatively hopeful soon
start to wilt” (Jencks 1995, pp 21)

The first Maggie’s Centre opened in Edinburgh in 1996 and was
designed by architect Richard Murphy. From this, more and
more renowned architects joined the cause, including Frank
Gehry in 2003, Zaha Hadid in 2006 and Steven Holl in 2017.

Maggie’s Centre Barts [Figure 3.10] designed by Steven Holl Archi-
tects uses phenomenological principles as a way to imitate music and
the way that engulfs your whole being. Like music, the architecture
has both a sense of narrative and time. The design was based upon
the concept of ‘A vessel within a vessel within a vessel, with each
layer offering different experience based upon the colour, lighting
and tactile qualities. The structure is a branching concrete frame, the
inner layer is bamboo and the outer layer is matte white glass (Baan
2017). The outer layer of the building is calm with colour washes of-
fering a subtle experience based upon the sunlight entering through
the walls, varying in saturation with the intensity of sunlight on a
given day. The inside uses texture to convey warmth, making the
space meditative and comforting to the cancer patients.

In Maggie’s Centre Barts, ‘healing’ is expressed in the form of re-
habilitation. The architecture demonstrates how a humanized, non-
institutional approach to healthcare architecture can in serve as a
form of therapy.

“I believe drawing is a form of thought and music is a vital life force.
At Maggies Barts, these two are united to yield the space and light
of a tiny work of architecture with large joyful hopes.” (Holl, The
Maggie’s Centre Barts Opens in London)
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figure 3.11 Zucker Hillside Hospital - Array Architects




3.5.3 Zucker Hillside Hospital

Array Architects adopted salutogenic concepts in the design of the
Behavioural Health Pavilion at Zucker Hillside Hospital, part of the
Northwell Health System [Figure 3.11].

The Behavioural Health Pavilion has an atypical design for a
behavioural health facility, differing from the institutional look of
many psychiatric care hospitals (Sell 2013). The salutogenic methods
used include the incorporation of a glass curtain wall with a vine-
covered truss system to create a sustainable ‘green wall’ at the front
of the building; access to nature and garden spaces that serve as an
area of respite for the staff; and courtyards that are located close to
patients in order to promote exercise and socialization. Views to
nature and natural light for patients are maximised with activity
rooms and dining areas featuring partial-height partitions and
polycarbonate and resin walls, allowing sunlight into the central
core. The remainder of the building is clad in a fibre-cement rain
screen system in different colours.

Spaces are zoned for the public, for the patient and for the staff. The
public zone allows views to nature and comfortable furniture, where
visitors can take a restful break. The rotunda also serves as a lounge
space for students and teaching staff to meet and converse promoting
the educational aspects of the institution.
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3.6 Cdse Studles (virtual reality)

3.6.1 SimViz

Halim Cagr1 Ates, Alexander Fiannaca, Eelke Folmer

SimViz is a recent simulation tool for visual impairments, allowing
users a first person experience of visual deterioration. It provides a
compelling experience of the obstacles that people with diminished
vision experience in their day-to-day life, and allows those working
with patients to have a better understanding of how to improve their
safety, independence and convenience. The simulation uses a wide
angle camera mounted onto a head-mounted display to create a see-
through stereoscopic display that simulates various types and levels
of visual impairments. The SimViz simulation was developed ahead
of an anticipated increase to the number of people who will be living
with a visual impairment. An ageing baby boomer generation is one
of the main drivers of this anticipated increase, but another cause is
the current obesity epidemic, as obese individuals are twice as likely
to lose their sight due to cataracts or diabetic retinopathy.

The application implements filters demonstrating macular
degeneration, diabetic retinopathy, and glaucoma among others. One
general limitation of the simulation is the inability to fully verify the
accuracy of the filters. A visually impaired user can provide a verbal
description of their specific visual impairment but may be unable to
verify the correctness of the filter as they may not be able to use the
head mounted display (Ates, Fiannaca and Eelke 2015)

“Simulation of a visual impairment may lead to a better under-
standing of how individuals perceive the world around them and
could be a useful design tool for interface designers to identify
accessibility barriers”

(Ates, Fiannaca ¢ Fulmer 2015)
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figure 3.12 Virtual Reality headset




3.6.2 We are Alfred
Embodied Labs

A second example of virtual reality with the intent to create user
empathy is “The Alfred Lab’ developed by Embodied Labs. This tool
uses VR in conjunction with narrative and story in order to evoke
emotion. The simulation creates the persona of “Alfred”, a 77-year-
old man with chronic joint pain, visual impairment and an early-
onset of Alzheimer’s. The app presents users with a thorough and
revealing look into someone else’s life, including interactions with
doctors and family members allowing users to understand, see and
hear what a day is like for someone battling a debilitating condition
(Shpektor 2017).

“There are people who are natural born caregivers, but thats a
minority of the population. Everybody, especially myself, could use a
little bit of guidance” (Lowe 2016)

The user will embody Alfred as he spends time with family, visits the
doctor, and receives a diagnosis (Embodied Labs n.d). Throughout
the simulation, topics of advanced macular degeneration, high-
frequency hearing loss, the effect of family relationships on health
status and navigating the healthcare system with impairments are
addressed (Embodied Labs n.d).
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4. Pre Design

To commence designing for the between spaces of the emergency
department, an appropriate site had to be selected, the range of
disabilities to be designed for identified and the programme and size
of the facility had to be developed.

4.1 Site

The selected site for this research is Kenepuru Hospital, located in
Porirua. Porirua is a city in the Wellington region [Figure 4.1], at
the southern end of the Kapiti Coast, with a population of 55,900
(Statistics NZ, 2013). Despite Porirua having a younger population,
it is above the national average disability rate with 1/3 residents
identifying as disabled compared to the national average of % [Figure
4.3] (Statistics NZ, 2014). This prevalence is particularly pronounced
with disabilities such as autism spectrum disorder, blindness and
deafness. Based on these statistics, these three disabilities were
selected as the focus of the research. Porirua currently has limited
facilities which specifically cater toward the needs of residents with
disability making it an ideal location for this research.
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figure 4.1 Location of Porirua, New Zealand
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figure 4.2 Porirua Statistics



figure 4.3 Kenepuru Hospital main entrance



4.1.1 Kenepuru Hospital

Kenepuru Hospital [Figure 4.3] opened in 1965 as a maternity
hospital with the objective of becoming a general hospital in the future
(Porirua City Counciln.d). Currently Kenepuru Community Hospital
provides medical, surgical, maternity and child health services, plus
services for the elderly, a specialist inpatient assessment, treatment
and rehabilitation services, and outpatient clinics. Complaints
against the hospital are on the rise due to the public confusing the
after-hours GP service with an emergency department. The hospital
caters to the communities north of Wellington, including Porirua
and Kapiti (Capital &, Coast District Health Board n.d). It is serving
a population of 108,449 people, 36,000 of which are facing disability.

The hospital’s mission statement is “Together, improve the Health
of the District’, and proclaims values of: innovation, action, people/
patient focus, living the Treaty, professionalism and leadership and
excellence.

Serves: 108,449 people
36,000 with disability

20% of people attending emergency
departments yearly

7,200 users with impairment per year
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figure 4.4 Kenepuru Hospital selected site



figure 4.5 Location of site in relation to Porirua
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figure 4.6 Issues with the current design




4.1.2 Issues with Current
Design

Issues with the current layout of the facility [Figure 4.6] include
the whole hospital using one main entrance, creating long and
confusing paths for patients. Internally, spaces have very little
variation making wayfinding complicated. The hospital is also
very limited in the choice of waiting spaces and does not allow for

outdoor space.
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figure 4.7 Kemepuru Accident and Medical Centre




4.2 Existing Emergency
Departments

In order to correctly design for the appropriate size and program
of the emergency department, existing emergency departments of a
range of scales, from both New Zealand and around the world were
researched [Figures 4.9, 4.10, 4.11].

The selected emergency departments were a mix of either new builds
or additions to existing hospitals. For each of these, the population of
the area served and the total floor area of the department were used
to establish an average ratio [Figure 4.8].

This ratio was then used to establish the required area of an emergency
department development for Kenepuru Hospital.

Upon meeting with the services manager of Kenepuru Accident

and Medical Centre, some key requests were made for what a new
emergency department development would include

Existing Department Size to Population Ratio:

Key Requests:

Separate entrance to main hospital

Allow connections with main hospital
Larger waiting spaces

Choice in passive or active waiting spaces

) , ) ) m’per 10,000
Emergency Department Type of Build Aream City Population people
Wellington Hospital New Construction 1740 Wellington 179000 10 Kenepuru Emergency
Department:
-27m per 10,000 people
Brunswick Family Health Addition 3000 Brunswick 34756 88
- Serving poulation of
108,449
Methodist South Hospital Addition 1575 Memphis 652717 2.5
Total Area:
Providence Sacred Heart Addition 2500 Spokane 215973 11
p 2,916
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figure 4.8 Location of site in relation to Porirua
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left: figure 4.9 Providence Sacred Heart Emergency Department - Spokane right: figure 4.10 Methodist South Emergency Department - Memphis bottom: figure 4.11 Brunswick Family Health- Brunswick



4.3 Focus Disabilities

4.3.1 Autism Spectrum Disorder

In New Zealand, it is estimated that 1 in 100 people have autism
spectrum disorder, although statistics are limited (Ministry of Health,
2017). Autism is a lifelong neurodevelopmental condition that affects
how people perceive the world, how they think and behave, and how
they communicate and interact with others. Autistic people see, hear
and feel the world differently to other people (Altogether Autism
n.d).

People with autism often have sensory sensitivities, which can affect
any number of their senses and in some cases only affected by certain
stimuli. For example, they may be affected by a dog barking, but not
bothered by loud music. They may find all loud sounds aversive
but seek out interesting smells. In conjunction with this, people
may have difficulty with vestibular (balance) and proprioception
(body awareness) meaning they may experience difficulties with
coordination and ability to understand their place in relation to what
is around them. Sensitivities can be fluid where they change day to
day or are dependent on the environment (Altogether Autism). This
should be reflected in the design considerations with the department
could offering a choice in spaces. One waiting room might be silent,
while the other allows for background white noise. One might use
a variety of colours and materials while the other might use a more
subdued pallete.

Design Considerations:

Use of multiple textures
Colour coding
Calming materials
Land marks

Incandescent lights
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4.3.2 Visual Impairment

In New Zealand, 4/100 people are experiencing Blindness or Low
Vision (Statistics NZ, 2014). For the purpose of this research, the eye
condition of retina pigmentosa will be looked at specifically. People
with RP first notice difficulty seeing at night, or going between
light and dark places when there is low light. They will find their
peripheral (or outer) vision beginning to disappear. In some cases,
the central vision is also affected, leaving only light and shadow
perception (Blind Foundation n.d). With this, the design of the
emergency facility should have a focus on what vision the occupant
does have rather than what they don’t. The design might focus on
different lighting qualities such as backlighting and reflections to aid
in stimulation and navigation within the department. The design
should also have a focus on accessibility, where corridors are wide
enough to allow patients the space to walk with guide dogs or canes.

4.3.3 Deafness

Hearing impairment affects 9/100 New Zealanders (Statistics
NZ, 2014). Those with hearing impairments cannot hear, or have
difficulty hearing, what is said in a conversation, even when using
assistive hearing devices such as hearing aids (Statistics NZ, 2014).
This condition is strongly related to age, with 34% of men and 23%
of women over the age of 65 experiencing deafness. Symptoms of
deafness range from mild to profound and this should be reflected
within the architectural design decisions. The design should focus
on what senses the user does have, rather than those they do not.
Within the designed space, hearing shouldn’t be necessary in order to
successfully navigate the environment. Spaces should allow const<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>