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Abstract 

Accumulating research evidence recognises the interaction between people and place, 

and demonstrates the potential for the built environment to provide a supportive 

influence on a person’s health status and recovery journey following illness or injury. 

However, the nature of the supportive influence of the healthcare built environment is 

not well understood, particularly within inpatient neurorehabilitation settings, where 

people experience prolonged admissions and due to the functional, cognitive and social 

challenges often resulting from serious injury, may be particularly dependent on the 

environment to support rehabilitation and recovery. Despite the relevance of the built 

environment during this critical stage in the rehabilitation process, there are no clear 

guidelines for the design of supportive neurorehabilitation settings. Design of these 

settings has often focused on functional and safety requirements as dictated by building 

codes and industry standards. This is not commensurate with the current healthcare 

focus on patient-centred approaches to practice, which has broadened the focus from 

safety, clinical efficiencies and cost-effectiveness, toward supporting user activity and 

experiences of care (Bate & Robert, 2007a; Gesler, Bell, Curtis, Hubbard & Francis, 

2004). Further, the lack of research specific to neurorehabilitation populations and in-

depth examination of user experiences limits the development of supportive settings that 

contribute positively to recovery and rehabilitation experiences following serious spinal 

cord and brain injury. 

The current study employed a multi-method, multiple-case study approach to 

explore how patients and staff interact with and experience the neurorehabilitation built 

environment at two sites, a spinal injury unit (SIU) and a brain injury unit (BIU). It 

aimed to address the central research question, how does the built environment support 

the inpatient neurorehabilitation experience?  
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Each case (neurorehabilitation unit) included four embedded units of analysis to 

explore the potential supportive function of the built environment. This included 1) 

analysis of available archival data on the original building purpose and design, 2) 

independent surveys of physical features of the setting and the likely experiences they 

afford, 3) observations of user activity and 4) interviews and focus groups with patients 

and staff to understand user experiences. In accordance with the multiple-case study 

approach outlined by Yin (2009), results for each of the four types of data collected 

were first analysed independently for the SIU and BIU (within-case analyses). A cross-

case thematic analysis of user experiences was then conducted to provide deeper insight 

into patterns and underlying themes in user experiences and further investigate 

similarities and differences across the two sites. 

Results from the within-case analyses identified a built environment focus on 

safety and processes, with limited inclusion of features to support positive user 

experiences. This environmental focus was in contrast with current patient-centred 

approaches to rehabilitation and was detrimental to positive user experiences of the 

setting. Patients and staff at both units described the settings as no longer supportive of 

current rehabilitation practice, describing a number of key challenges impacting activity 

and experiences within the current settings including a lack of space, issues with 

accessibility and functionality, a lack of privacy, poor aesthetics and sensory 

environment, and outdated buildings. In the absence of built environment support for 

day-to-day activities, users were able to adapt to operate within the limitations of the 

current settings. However, this adaptation was limited in scope and was often 

experienced as stressful and as placing unnecessary pressure on users, who suggested 

that a more supportive setting would be required for improved rehabilitation practice 

and experiences. 
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The potential for more supportive, adaptive rehabilitation environments was 

identified in the cross-case thematic analysis of user experiences, which identified a 

number of important environmental considerations for neurorehabilitation settings. An 

adaptive environment was one that could better support rehabilitation by facilitating a 

balance between change and certainty. The process of change described the dynamic 

nature of rehabilitation and the need for a built environment to facilitate this 

development at two levels, namely, changes to rehabilitation practice and changes at an 

individual level. The process of certainty described the need for a predictable, reliable 

environment, which would allow users to understand the environment, facilitate users to 

retain control over the immediate environment, and support patients to regain or 

maintain their sense of self.   

The current study extends the current evidence-based design literature, 

highlighting the importance of environmental support that extends beyond safety and 

functionality and providing a model for holistic, patient-centred design of more 

supportive neurorehabilitation environments. Although the buildings for the sites 

studied were designed and constructed over 30 years ago, they were representative of 

buildings of this age designed for people with complex conditions. Findings can inform 

the development of future neurorehabilitation settings that actively contribute to 

rehabilitation, recovery and wellbeing following life-changing spinal cord or brain 

injury. 
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Chapter One 

The Importance of Inpatient Neurorehabilitation Built Environments 

 

Following hospitalisation for a serious injury to the brain or spinal cord, 

inpatient neurorehabilitation defines the next crucial phase of recovery. Once medically 

stable, a person with this type of neurological injury can be admitted to a rehabilitation 

unit for several weeks to many months whilst they receive vital therapy and health care. 

During their time within this inpatient rehabilitation setting, the individual often has the 

greatest need for functional assistance and the highest dependence on the environment 

around them to support their recovery.  

The current program of research investigates the role of the built environment 

during inpatient neurorehabilitation, and seeks to identify how the neurorehabilitation 

setting may or may not support the user experience. The first chapter of this thesis 

reviews the existing literature on the importance of place and the interaction between 

people and place, with an emphasis on the rehabilitation journey after a spinal cord or 

brain injury. The second chapter provides a detailed description of the methodological 

approach taken in this research. The following two chapters each present a case study of 

a spinal injury and brain injury setting respectively, exploring the interaction between 

each setting and key users (i.e., patients and staff). The final two chapters integrate and 

discuss the findings across these settings, and present final conclusions to inform future 

design of supportive neurorehabilitation built environments. 

This chapter aims to review the literature on the built environment and 

neurorehabilitation experiences. First, the experience of a neurological injury will be 

discussed and the elements that relate to the built environment described. The concept 

of the person-environment interaction will be introduced, and a model for understanding 
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the interaction between people and the built environment will be discussed. An 

overview of theories and research that guides the design of healthcare settings, 

including neurorehabilitation environments, and methodological limitations of the 

current literature will be presented. Following this review, it will be concluded that the 

inpatient environment provides an important but poorly understood opportunity to shape 

and support recovery following serious neurological injury. The chapter will conclude 

with an overview of the current program of research proposed to explore the interaction 

between the neurorehabilitation setting and its users and examine the potential 

supportive function of the built environment. 

The Experience of Spinal Cord or Brain Injury 

Spinal cord injury or brain injury in adults can be life-altering events that 

interfere with the person’s everyday level of functioning (i.e., mobility, cognition, social 

functioning, sensory functioning, emotion and behaviour), and in severe cases, the 

impact may be irreversible (Khan, Baguley, & Cameron, 2003; Nas, Yazmalar, Şah, 

Aydın, & Öneş, 2015). The significant nature of these injuries can be fully appreciated 

when individuals report ‘before and after injury’ experiences, wherein the injury and 

subsequent rehabilitation experience has represented a central turning point in their life 

(Levack, Kayes, & Fadyl, 2010).   

Spinal cord injury  

Spinal cord injury (SCI) refers to damage to the spinal cord resulting from 

traumatic injuries such as a motor vehicle accident or fall, or non-traumatic causes such 

as spinal canal stenosis, infection or vascular disorders (Norton, 2010).  Incidence of 

traumatic or non-traumatic SCI is higher amongst males, and most frequent amongst 

people age 15- 24, (Norton, 2010; O'Connor, 2002), however incidence amongst older 

adults is increasing (O'Connor, 2005). It is estimated that between 300 and 400 new 
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cases of SCI are admitted to spinal injury units across Australia each year (Cripps, 

2009).  

Difficulties experienced following SCI typically correspond to the location of 

the injury (Nas et al., 2015). Tetraplegia (also known as quadriplegia), refers to an 

injury to the cervical segment of the spine, which extends through the upper back and 

neck (Nas et al., 2015; Somers, 2010). This type of spinal injury can result in 

impairment of function in the arms, legs, trunk and pelvic organs.  Injury to the middle 

and lower sections of the spinal cord including the thoracic, lumbar or sacral segments 

may result in paraplegia, which includes impairment of functioning in the trunk, legs 

and pelvic organs, but not arm functioning.  Functioning following injury is also 

affected by whether the injury has resulted in complete severing or compression of the 

spinal cord (Somers, 2010). Complete injury results in the absence of sensation or 

movement below the location of the injury, whereas incomplete injuries may indicate 

some sensation or movement below the location of injury. 

Medical and rehabilitation care can improve day-to-day functioning, however 

those with more severe injuries will typically experience permanent difficulties with 

movement and sensation (Nas et al., 2015). Mobility is often limited and people 

frequently require equipment such as wheelchairs. Physical complications and 

secondary health conditions are also an ongoing concern, with chronic pain, respiratory 

complications, urinary tract infections, bowel dysfunction and pressure ulcers 

commonly reported (Sezer, Akkuş, & Uğurlu, 2015). Many of these secondary 

conditions are preventable through daily routines and management (Sezer et al., 2015). 

However, these self-management routines can be complex and challenging for 

individuals to maintain and rates of rehospitalisation for these conditions are high, with 
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an Australian study finding a readmission rate of 40% following SCI (Gabbe & Nunn, 

2016).  

The challenges associated with SCI are not restricted to functional and physical 

health issues. The psychological consequences of injury are also significant, with 

depression, anxiety and post-traumatic stress disorder commonly reported, and more 

frequent amongst those with SCI compared to the general population (Chung, Preveza, 

Papandreou, & Prevezas, 2006; Kennedy & Rogers, 2000; Williams & Murray, 2015).  

Although these issues remain a concern across the lifespan, they may be particularly 

relevant in the early stages of recovery and rehabilitation as people learn to adjust to 

their injury and endure long hospital stays (Kennedy & Rogers, 2000). Estimates of 

incidence vary, however a systematic review of the research conducted by Craig, Tran 

& Middleton (2009) suggested that during the course of inpatient rehabilitation, 

approximately 30% of people with SCI may experience depression, which has long 

been considered to inhibit participation in rehabilitation and affect subsequent outcomes 

(Aoki, Hosaka, & Ishida, 1995; Elliott & Frank, 1996; Tate, Forchheimer, Maynard, & 

Dijkers, 1994). Anxiety also appeared to peak during inpatient rehabilitation prior to 

discharge as individuals prepare for their return to the community (Kennedy & Rogers, 

2000).   

Acquired brain injury  

Acquired brain injury (ABI) is the term used to describe damage to the brain 

occurring after birth and includes damage resulting from both traumatic and non-

traumatic causes (Australian Institute of Health and Welfare, 2007). Traumatic brain 

injury (TBI) is the result of a blow to the head, most often caused by a motor vehicle 

accident, falls or assault (Harrison, Henley, & Helps, 2008). Non-traumatic brain 

injuries can arise as a result of stroke, hypoxia, tumour, substance abuse or 
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neurodegenerative conditions (Fortune & Wen, 1999). ABI is a significant cause of 

death and disability across the world (Hyder, Wunderlich, Puvanachandra, Gururaj, & 

Kobusingye, 2007) and in Australia around 2500 new cases of moderate or severe TBI 

were reported in 2008 (Access Economics, 2009). Young males are most often affected 

(Australian Institute of Health and Welfare, 2007), however incidence of brain injury 

amongst older adults is increasing (Harvey & Close, 2012).  

The primary brain injury, which occurs immediately following trauma, can be 

classified as focal or diffuse (Werner & Engelhard, 2007). In the case of TBI, a blow to 

the head results in injury to the site of the trauma, called the coup injury (Ponsford, 

2012). This impact typically results in rapid movement and jarring of the brain, also 

causing bruising and tearing on the opposite side of the skull, referred to as the 

contrecoup injury. Following the initial injury, secondary damage may also develop 

over a number of hours or days post-injury as a result of complications such as 

inflammation, oedema, infection (in instances of penetrating head injury), and cerebral 

ischemia (Maas, Stocchetti, & Bullock, 2008; Ponsford, Sloan, & Snow, 2012). 

Consequently, ABI often results in widespread damage to the brain and can impact a 

range of functions and skills.  

The consequences of brain injury can vary depending on personal and injury-

related factors including the location, type and severity of injury (Khan et al., 2003). 

Following ABI, problems with mobility, motor skills and sensory impairments are often 

reported. Unlike severe cases of SCI, the person with ABI may eventually regain their 

mobility function (due to absence of damage to the spinal cord) and not be dependent on 

a wheelchair. However, ongoing support is often required for cognitive and behavioural 

issues resulting from injury (Khan et al., 2003). Cognitive skills affected often include 

memory, attention, processing speed, planning and problem solving (Rao & Lyketsos, 
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2000), and cognitive impairments can persist many years after the injury occurs (Draper 

& Ponsford, 2008). Related social and behavioural difficulties such as problems in 

communication, poor tolerance of frustration, impulsivity, socially inappropriate 

behaviour, poor self-awareness and a lack of empathy also have a significant impact on 

people’s lives (Khan et al., 2003). Additionally, anxiety, depression, irritability and 

apathy are also commonly reported following ABI (Rao & Lyketsos, 2000). These 

emotional and neurobehavioural issues are often the most disruptive, as they can result 

in significant restrictions in community participation (Hall et al., 1994; Ownsworth & 

Fleming, 2005), which is often distressing and challenging to manage for family and 

caregivers (Winstanley, Simpson, Tate, & Myles, 2006). 

Despite the differences in the physiological and functional consequences of SCI 

and ABI, in the longer term, both affect all aspects of a person’s health and wellbeing 

and have a life-changing impact on the individual and their family (McIntyre & 

Kendall, 2014). Many people are unable to return to their previous work following 

serious neurological injury (Tomassen, Post, & Van Asbeck, 2000; Van Velzen, Van 

Bennekom, Edelaar, Sluiter, & Frings-Dresen, 2009), and risk of unemployment is high, 

as finding and maintaining paid employment can pose a particular challenge (Cuthbert 

et al., 2015; Doctor et al., 2005; Lidal, Huynh, & Biering-Sørensen, 2007). Participation 

in leisure activities frequently decreases (Tasiemski, Kennedy, & Gardner, 2006; Wise et 

al., 2010). People also report difficulty with maintaining or forming new relationships 

and decreased community participation can lead to feelings of isolation and loneliness 

(Olver, Ponsford, & Curran, 1996). These issues significantly impact on a person’s 

quality of life (Geyh et al., 2013; Hawthorne, Gruen, & Kaye, 2009; Lude, Kennedy, 

Elfström, & Ballert, 2014) and sense of identity, and may result in feelings of loss and 

grief (Carroll & Coetzer, 2011; Hooson, Coetzer, Stew & Moore, 2013). An individual’s 
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ability to live independently and participate in the community is often affected in both 

the short and long term, and many people require access to costly equipment and 

ongoing care and support across their lifetime (Access Economics, 2009; Australian 

Institute of Health and Welfare, 2007). Consequently, supporting maximum recovery 

during rehabilitation is critical following severe SCI or ABI.  

Hospitalisation, rehabilitation and recovery 

Serious neurological injury can require a lengthy process of rehabilitation that 

often takes place across a number of hospital units and departments. Following a severe 

injury to the brain or spinal cord, the person will present at the emergency department 

(either via ambulance or self), and will be admitted to an acute care hospital (Ling & 

Marshall, 2008).  These are hospitals equipped for intensive care and trauma 

specialisation. If the hospital does not have intensive care services, the person will be 

transferred to the nearest specialist hospital. Following initial emergency care, they may 

be transferred to an intensive care unit (ICU) or receive care from other specialised 

acute care units (e.g., orthopaedics unit) within the hospital until they are deemed 

medically stable and ready to participate in intensive rehabilitation (Atrice et al., 2013). 

The person will then be admitted to an inpatient rehabilitation unit attached to the acute 

care hospital for ongoing monitoring, healthcare and support (see Figure 1). Although 

the rehabilitation unit appears as an end point in the admissions process, it typically 

represents the start of a long journey of recovery, adjustment and regaining 

independence once the person is discharged from the unit (Heinemann, Sokol, Garvin, 

& Bode, 2002; Turner, Fleming, Ownsworth, & Cornwell, 2011).   
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Figure 1. Typical sequence of admission following adult spinal cord or brain injury 

 

Acute hospitalisation 

The acute care hospital is focused on stabilising the person and providing any 

urgent medical care and attention. The ICU ward is typically geared for “life-

threatening” medical emergencies and patients may be unconscious for a period of their 

ICU admission. This phase of admission is not focused on rehabilitative therapy, but 

rather aims to monitor and stabilise the vital functions of the person (Ling & Marshall, 

2008). The length of stay in ICU for traumatic injuries is typically 4 to 6 days (Curtis et 

al., 2011). This short term medical treatment can include resuscitation, realignment and 

stabilisation of the spinal cord (for those with SCI), and pharmacological, surgical, or 

non-surgical treatment to prevent secondary damage and facilitate recovery (Atrice et 

al., 2013; Winkler, 2013). Depending on their needs, individuals may be moved to other 

acute care units for medical care such as an orthopaedic unit. Length of stay in these 

specialised acute care units is often longer than ICU stays, at an average of 26 days 

(Norton, 2010). People may participate in some rehabilitation activities during this time, 

however this is often limited in intensity and duration due to medical issues and low 

endurance levels or tolerance for activity taking place out of bed (Atrice et al., 2013). 

Rehabilitation activities during this acute stage aim to prevent secondary complications 
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such as pressure ulcers, contractures, urinary tract infections and pain, and prepare 

patients for participation in more intensive rehabilitation (Atrice et al., 2013; Winkler, 

2013). Once an individual’s condition has been stabilised and their tolerance for activity 

has increased, they may then be moved to a specialised inpatient unit to begin a more 

intensive program of rehabilitation focusing on individualised goals (Atrice et al., 

2013). 

Inpatient rehabilitation and recovery 

Rehabilitation following SCI or ABI requires a long period of inpatient therapy 

where the aims are to increase functional activity and maximise a person’s 

independence (Ponsford et al., 2012; Somers, 2010). Inpatient rehabilitation can be 

distinguished from acute care, which focuses on reducing impairment, as it aims to 

address disability and assist individuals in improving the functional skills required for 

independent living (Turner-Stokes, 2002). Recommended approaches to rehabilitation 

are patient-centred, seeking to engage and involve patients and their families in 

developing and following personalised rehabilitation plans (Ponsford et al., 2012). 

Individuals are assessed and realistic goals for rehabilitation determined, which they 

work towards with support from a team of staff from a range of disciplines such as 

nursing, medicine, physiotherapy, occupational therapy, social work, psychology and 

speech therapy.  Over time and as they recover, patients are expected to assume a more 

active role in their rehabilitation, as individually appropriate, playing an increasing role 

in selecting goals, directing care and self-management (Turner-Stokes, 2002).  

Inpatient rehabilitation is a critical stage of the rehabilitation process and a 

period of significant learning and improvement in skills and abilities (Ponsford et al., 

2012; Winkler, 2013). However, this period of rehabilitation can also be a difficult and 

stressful experience for both patients and their family members as they try to understand 
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and adjust to their injury (Oyesanya, 2017). As a result of their injuries and the nature of 

the settings in which rehabilitation takes place, patients also report adverse experiences 

such as boredom (Kenah et al., 2017), a lack of opportunity for and participation in 

activity (Janssen et al., 2014; Zbogar, Eng, Miller, Krassioukov, & Verrier, 2016), 

isolation, and loneliness (Gill, Hogg, & Dolley, 2016). The inpatient environment may 

be the setting in which these negative experiences and patterns of inactivity and 

disengagement begin. It could provide an opportunity to address these challenges which 

can remain a concern for many years following an individual’s return to home. These 

challenging experiences and the importance of recovery during this stage of the 

rehabilitation process underscore the need for maximum support for positive outcomes 

and experiences within these settings. 

As more people survive brain and spinal cord injuries due to medical advances 

(Krause, DeVivo, & Jackson, 2004; O'Connor, 2005), rehabilitation units typically 

admit more severe cases than ever before. The length of admission in rehabilitation will 

depend on injury severity and more severe injuries can result in the most protracted 

stays. Following severe SCI or ABI, people can remain in inpatient rehabilitation 

settings for a period anywhere between one month and one year (Norton, 2010; Tooth, 

McKenna, & Geraghty, 2003; Tooth et al., 2001). This length of stay exceeds the time 

spent in other hospital departments following serious neurological injury, as described 

above, and is significantly longer than typical hospital stays for other conditions, where 

the average length of stay is 2.8 days (Australian Institute of Health and Welfare, 2016). 

During this time people are also less able to leave the environment due to the level of 

impairment and resulting daily healthcare needs. This constant, prolonged exposure to 

the rehabilitation setting makes the physical environment a crucial consideration for 
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rehabilitation following neurological injury, and distinguishes the rehabilitation setting 

from the main acute care hospital.  

Summary 

Serious SCI and ABI have a significant, life-long impact on individuals with 

injuries and their families. Both SCI and ABI can cause significant physical and 

functional limitations, and brain injury also commonly results in a range of cognitive, 

social and behavioural difficulties. This can impact quality of life and independence, 

and individuals with more serious injuries may require ongoing care and support across 

their life time. The inpatient rehabilitation unit is a distinct, critical setting within the 

rehabilitation journey. Acute care settings focus on stabilising an individual’s medical 

condition, whereas in inpatient settings, the focus is on rehabilitation therapy and 

supporting functional independence following both SCI and ABI. Maximum support 

from all available resources is required to promote optimal outcomes and experiences 

both during this time and in the longer term. Individual needs may differ during this 

time depending on injury. People with SCI are often wheelchair dependent and more 

reliant on equipment and the environment to support mobility. In comparison, people 

with ABI may be more independently mobile, however cognitive and behavioural issues 

are key challenges that require environmental support during this time. For both patient 

populations, the physical environment is a particularly relevant consideration given the 

prolonged, unavoidable exposure to the setting during the long inpatient stay. The places 

where people recover become very relevant to how people recover. 

The Importance of Place 

An important consideration for place is the settings and structures that have been 

intentionally constructed and created, the built environment. The built environment can 

be defined as “elements of the physical environment that are human-made, in contrast to 
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the natural elements. The built environment includes everything from metropolitan 

land-use patterns to urban transportation systems to individual buildings and the spaces 

around them.” (World Health Organization, 2009, p. 28). These buildings and structures 

are often the first aspect people notice when entering a new or unfamiliar setting and 

can support a favourable or unfavourable first impression, which often influences 

subsequent experiences and interactions within this setting (Fottler, Ford, Roberts, Ford, 

& Spears, 2000). In this way, places shape and define experiences, and amplify 

emotions, especially in vulnerable users (Golembiewski, 2010).   

Vischer (2008) extends this understanding of the built environment, 

conceptualising it as the place which exists to support and promote the activities and 

experiences of users. Buildings exist to support human activity, not replace it.  Applying 

this to recovery and rehabilitation environments, the built environment can never 

replace care, but can support the delivery and experiences of quality care, becoming an 

integral part of the recovery experience. The Planetree model of person-centred care 

provides an example of how the built environment can be integrated with care 

(Frampton et al., 2008). This model includes the development of a healing environment 

as an important component of patient care, highlighting the potential of the interaction 

between people and the environment to support healthcare and wellbeing. 

The interaction between people and place 

An appreciation of the relationship between people and place can be facilitated 

by a review of environmental determinism and social constructivism (see Figure 2). Put 

simply, environmental determinism states that the environment (i.e., external factors) 

determines and shapes our behaviour (internal factors). On the other hand, social 

constructivism states that our behaviour is determined by the social context in which we 

live. Both are extreme perspectives, but each highlight the inter-dependent relationship 
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between one’s environment and one’s behaviour. A more moderate approach, as 

proposed by Vischer (2008) suggests that there is an interactional relationship between 

the environment and behaviour and positions the ‘user’ of the building as the moderator. 
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Figure 2.  Approaches to the relationship between people and the built environment 

(adapted from Vischer, 2008). 

 

 

Vischer (2008) proposed that, according to user-centric theories of the built 

environment, there is a mutually interactive and transformative effect between the built 

environment and its occupants. She states, 

It is reciprocal: that is to say that part of the user’s environmental experience 

includes the consequences of any user behaviour that may occur. The user is not 

a passive receptacle experiencing the built environment statically, as input. The 

user moves her chair, closes the drapes, paints the walls, puts up signs, talks, and 

in fact can be seen as continually acting on her environment. Thus, the user’s 

experience of the environment is itself transformed by the activities she is 

performing in that environment, is in fact a continuing process of transformation. 

(Vischer, 2008, p.235) 

Interactional Space 
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How place influences health, not just user activity, is of particular relevance for health 

care environments.  

Health, healing and the built environment 

The World Health Organization defines health as “a state of complete physical, 

mental and social wellbeing and not merely the absence of disease or infirmity” (World 

Health Organization, 2014, p. 1). Health is a holistic concept, and is best understood 

from the experience of the patient (body, function, activity and participation) where the 

environment and personal resources can help or hinder recovery (World Health 

Organization, 2001). The built environment is considered to be one of two contextual 

components that supports the patient’s needs across the continuum of health and 

wellbeing, as reported by the International Classification of Functioning, Disability and 

Health (World Health Organization, 2001). Contextual factors are defined as “the 

features, aspects and attributes of, or objects, structures, human-made organisations, 

service provision and agencies in the physical, social and attitudinal environment in 

which people live [and recover] and conduct their lives” (Halbertsma et al., 2000). 

There is growing evidence that demonstrates the impact of the built environment and 

specifies its influence on a range of health-related outcomes, including issues affecting 

delivery of care and people’s physical, social and psychological health. 

An extensive review of the literature conducted by Ulrich and colleagues (2008) 

identified evidence linking a range of design components with health-related outcomes. 

In particular, evidence was found for a number of design strategies to support aspects of 

physical health and care. For example, addressing factors such as lighting, design and 

placement of equipment, and minimising distractions in the workplace has led to 

reductions in the number of mistakes made by staff and increased efficiency. Single-

patient rooms with furniture and surfaces that are easy to clean can help to reduce the 
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spread of bacteria and disease. Thoughtful design of the physical environment to reduce 

potential hazards can also reduce the risk of falls and injury (Ulrich, Berry, Quan, & 

Parish, 2010; Ulrich et al., 2008). Aspects of the built environment also appear to be 

related to pain and pain management. Views of nature have been linked to lower levels 

of reported pain and less use of strong pain medication following surgery (Ulrich, 

1984). Looking at images of nature during painful medical procedures was also found to 

reduce reported pain (Diette, Lechtzin, Haponik, Devrotes, & Rubin, 2003). Post-

surgery, patients who were in rooms that had a higher intensity of sunlight also reported 

less pain and required less pain medication compared to patients in rooms that were not 

as brightly lit (Walch et al., 2005). 

Social support plays a critical role in recovery and health and it is important that 

the healthcare setting promotes positive interactions with visiting family and friends, 

staff, and other patients (Ulrich et al., 2010). Inpatient stays in healthcare settings can 

leave people feeling isolated, alone and unsupported at a time when they need it most. 

The physical environment can be adapted to allow families to provide greater support to 

their family member receiving care (Schweitzer, Gilpin, & Frampton, 2004). In practice, 

this often includes creating comfortable, welcoming waiting rooms and facilities for 

visitors, or providing single-patient rooms with sufficient space for families that does 

not disrupt others and encourages them to visit for longer (Ulrich et al., 2010). 

The built environment also has both a direct and indirect effect on psychological 

health (Evans, 2003). The reduction of stress is often the focus of research given the 

negative impact that stress can have on health-related behaviours and psychological 

wellbeing (Ulrich et al., 2008). Stress and other psychological factors also appear to 

mediate the relationship between aspects of the physical environment and health 

outcomes (Dijkstra, Pieterse, & Pruyn, 2006). For example, features such as natural 
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light and a pleasant sensory environment have been shown to have a positive impact on 

stress and mood. A growing body of evidence supports the benefits of both passive and 

active interactions with nature, and inclusion of gardens or indoor spaces with natural 

elements is becoming increasingly common across a range of healthcare settings 

(Marcus & Sachs, 2014). Nature is thought by many to be inherently healing and many 

people report seeking nature and natural environments when they are feeling unwell or 

stressed (Marcus & Sachs, 2014). The healing effect is believed to be due to the 

reduction in stress that nature can provide by acting as a positive distraction from pain, 

fear and anxiety (Ulrich, 1999). It is also thought to have a cognitively restorative 

effect, providing a sense of escape from the world for a time (Kaplan & Kaplan, 1989). 

Extending this work, Gesler (2003) proposes several components of a setting 

that purportedly influence a person’s health and experience of the health setting, the 

built, natural, social and symbolic environments. The built environment refers to the 

elements constructed by humans, such as the building itself and the layout. In contrast, 

the natural environment includes aspects that are naturally occurring, such as natural 

landscapes, plants or flowers. Together, these components can be considered as the 

physical environment, which is the most tangible aspect of the healing environment 

(Gesler, Bell, Curtis, Hubbard, & Francis, 2004). The social environment refers to the 

roles that people play, their relationships and their interactions. For example a well-

designed setting can support positive social interactions, privacy and a sense of 

belonging or community. Finally, the symbolic environment refers to abstract ideas, 

beliefs and meanings that people assign to aspects of the setting, their health and their 

experience, which mediate their responses to and experience of the setting. This can 

include physical symbols (e.g., settings painted white may symbolise hygiene and 

cleanliness) or more abstract symbols such as routines that have meaning for people. 
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Interpretation of these symbols can differ amongst individuals, but this element of the 

environment is considered important to clarify individual’s reactions to and experiences 

of healing and the environment (Gesler, 2003). These three environments (physical, 

social and symbolic) are interrelated and overlap, however Gesler (2003) argues that 

each is important in the experience of a setting designed for healing, and that they 

interact to create a supportive context for healing.  

Given the interactive relationship between place and people (Vischer, 2008) and 

the existing literature on the health effects of place, it could be argued that the 

relationship between the built environment and health and is interactional and 

multidimensional (see Figure 3). There appears to be a clear interaction between 

multiple environmental and health experiences for the general population, but exactly 

how the physical, social and symbolic environments can be more supportive, 

particularly for people who are ill or injured, remains unclear.  

 

 

 

Figure 3. The multidimensional interaction between the built environment and health. 
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Creating supportive healthcare environments 

In the past, design to support those who are ill or injured has often focused on 

safety, efficiency of care, housing new technologies and cost effectiveness (Bate & 

Robert, 2007a; Gesler et al., 2004; Verderber & Fine, 2000), which are critical 

considerations for healthcare, particularly at an organisational level. However, these 

concerns often dominated design, to the exclusion of support for other user needs and 

experiences. The environments produced as a result of this focus were often 

experienced as intimidating, depersonalising and stressful, and were considered 

unsuitable to address the emotional and psychological needs of patients (Horsburgh Jr, 

1995; Ulrich, 1991, 1992). This is not in alignment with contemporary approaches to 

care, which emphasise the importance of a holistic approach in line with the 

International Classification of Functioning, Disability and Health, to improve a broader 

range of health outcomes, including psychosocial health (Morgan & Yoder, 2012). In 

response to these environmental conditions and in closer alignment with current, 

holistic approaches to care, there are a number of theories of supportive architecture that 

aim to produce more “patient-centred” environments and describe how the built 

environment can be designed to better support psychosocial needs. 

Ulrich’s Theory of Supportive Design (1991) is one such approach, which 

focuses on the reduction of stress. This theory suggests that accessing and receiving 

healthcare can be a stressful experience, which is often compounded by healthcare built 

environments that are largely unsupportive of psychosocial experiences. Ulrich 

proposes three principles for the design of environments to facilitate access to features 

of the physical and social environment known to reduce stress; (1) providing a sense of 

control and access to privacy, (2) social support and (3) access to nature and other 

positive distractions. Examples of specific features thought to support these conditions 
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include providing patients with access to private spaces, increased personalisation of the 

environment, comfortable spaces for visiting family, seating that encourages social 

interactions, access to or views of gardens and images of nature (Ulrich, 1991, 1992).  

Focusing on architectural features of the built environment, Evans and McCoy 

(1998) also described design consideration to support health by preventing or reducing 

unnecessary stress caused by the built environment. Several of the concepts are similar 

to those described in the Theory of Supportive Design, including environmental support 

for control, access to restorative features such as natural elements, and appropriate (and 

controllable) levels of sensory and social stimulation to prevent overstimulation or 

understimulation. However, they also suggest that potential stressors can be reduced by 

designing environments that are coherent (organised, easy to understand and navigate) 

and provide unambiguous cues indicating how spaces or environmental components 

function and the opportunities for interaction supported. 

Also linking nature to recovery within the built environment, Attention 

Restoration Theory (Kaplan & Kaplan, 1989; Kaplan, 1995) highlights the potential for 

natural environments to support cognitive restoration. This may be particularly relevant 

in healthcare settings, as cognitive resources may be depleted due to stress, injury or 

illness. Natural spaces such as gardens are thought to be restorative if they allow for a 

feeling of immersion in the environment, a sense of escape, effortlessly capture and 

hold attention, and are compatible with the preferences and needs of an individual. 

Applying a different approach to supporting health through environmental 

design, Dilani (2003) argues for salutogenic design to promote wellness. Unlike the 

previously described approaches to design, the salutogenic approach does not focus on 

reduction or prevention of stress, injury or illness (Golembiewski, 2010). Instead, this 

approach is based on the salutogenic model of health developed by Antonovsky (1985), 
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who argued that effective promotion of health and wellbeing cannot be achieved 

through a focus on treating and eliminating risk factors for poor health alone. Rather, 

factors that promote and support the maintenance of good health and resilience must 

also be considered. The factor Antonovsky (1985, 1993) considered most important to 

wellbeing was a sense of coherence, which includes three key components. An 

individual with a strong sense of coherence believes that they are able to understand or 

predict stimuli in their internal or external environment (comprehensibility), that they 

have the skills, resources or support required to cope with demands posed 

(manageability), and that these demands are meaningful, worthwhile challenges 

(meaningfulness). Although the sense of coherence model was not developed as a 

theory for built environments, it is relevant and easily applied to healthcare environment 

design and provides a strong theoretical basis for design to support wellbeing 

(Golembiewski, 2010). 

These supportive architecture theories are quite broad in scope, and although 

useful to inform design of healthcare facilities, do not consider the patient experience 

beyond general emotional, cognitive and behavioural outcomes. Addressing these 

specific aspects of the user experience to respond to previous environmental deficits is 

important, but does not provide a holistic conceptualisation of what it means to be a 

patient in a hospital. The dimensions of health should not be treated as separate entities 

as is sometimes the case in health architecture. Rather, it is important to consider how 

each dimension is related to and affects the others.  This approach also sees the person 

as a whole, incorporating a sense of personhood and seeking to improve overall 

wellbeing. A deeper understanding of holistic health and personhood in the built 

environment can be achieved by considering the health and disability literature.  
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Holistic healthcare as reported by health researchers is best defined as a patient-

centred approach to healthcare (Mead & Bower, 2000). Patient-centred care, which 

views people and their healthcare experience as central to the provision of quality care, 

is considered the ideal way of delivering health and rehabilitation services in Australia 

(Coyle & Williams, 2001). A number of related terms, such as “person-centred” and 

“client-centred” are often used interchangeably and across different healthcare settings, 

however conceptually these can be considered to share similar underlying themes 

(Hughes, Bamford, & May, 2008). The term “patient-centred” will be used in the 

current research to reflect the terminology typically used within a hospital environment 

and the inpatient neurorehabilitation settings studied. Numerous definitions and 

conceptualisations of patient-centred care exist within the literature, but it can be 

broadly understood as care that focuses on the person rather than their illness or injury, 

and is more closely aligned with their individual needs, values and preferences (Morgan 

& Yoder, 2012). This approach reflects a philosophical and practical shift in delivery of 

care from staff providing care to patients, to encouraging greater patient engagement 

and control (Leplege et al., 2007).  

Focusing specifically rehabilitation following injury, research by Cott (2004) 

described patient-centered rehabilitation from the perspective of people with long-term 

conditions including SCI and ABI. Patient-centred rehabilitation was conceptualised as 

individualised, with practical relevance to life following discharge from the hospital and 

focusing on outcomes meaningful to patients. It also needed to involve mutual 

participation of staff and patients in decision making and goal setting, timely and 

appropriate sharing of information, and emotional support. People participating in 

rehabilitation also reported the need for family and peer involvement, as well as 

coordination and continuity to support their rehabilitation journey from acute care to 
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discharge and return to the community. Thus, patient-centred rehabilitation requires 

consideration of the entire healthcare experience, where all elements of care support the 

person and their individual needs. 

The principles of patient-centred care are often applied in the delivery of care 

from staff to patients, but the importance of the built environment and how it can 

respond to patient-centredness as defined in health and rehabilitation settings has so far 

been a neglected area of scholarship. The environment in which care occurs is relevant 

to the delivery of patient-centred care (Kitson, Marshall, Bassett, & Zeitz, 2013) and an 

unsupportive built environment can prevent care from being patient-centred even in the 

presence of supportive processes and skilled staff (McCormack & McCance, 2010). 

Given the significant impact that healthcare environments can have on the delivery of 

care, health outcomes, and peoples’ experiences of care (Ulrich et al., 2008), it is 

therefore reasonable to consider how healthcare built environments could be designed to 

be more patient-centred and supportive of patient experiences of neurorehabilitation.  

In healthcare architecture the term “patient-centred design” (or “person-centred 

design”) is ill-defined and can have several different meanings. It is often used broadly 

to describe healthcare design focused on meeting patient needs and improving patient 

perceptions of the healthcare experience, rather than a more narrow focus on care-

related processes (Stichler, 2011). The key aims of patient-centred design can vary but 

may include support for patient comfort, control over the immediate environment, and 

satisfaction with the setting (Bromley, 2012). In practice, this is often based the 

judgments, experiences and ideas of architects, designers and healthcare administrators 

and what may constitute a more user-friendly setting (Bate & Robert, 2007a; Vischer & 

Zeisel, 2008). However, patient-centred design can also describe a process that aims to 

understand patient perspectives and incorporate their preferences in design to achieve an 



23 

 

environment that better suits their needs (Bate & Robert, 2007a; Douglas & Douglas, 

2005). Patient-centredness in design often does not extend to the meaning of this 

concept as applied in patient-centred care. The principles of patient-centred care in 

relation to architectural practice would extend beyond the notion of patient-centred 

design as currently applied in health architecture by emphasising the values that 

underlie human activity and shape responses as well as the processes that facilitate, or 

not, the overall experience of the healthcare setting. 

Limited research and design of healthcare environments has drawn on the 

principles of patient-centred practice nor used this concept to guide more supportive, 

patient-centred health facility design. Some research in residential settings for people 

with dementia has applied the concept of patient-centred care to formulate approaches 

to supportive environments and design (e.g., Burke, Stein-Parbury, Luscombe, & 

Chenoweth, 2016; Chenoweth et al., 2014; Davis, Byers, Nay & Koch, 2009; 

Edvardsson, Koch & Nay, 2009). This includes a randomised controlled trial which 

demonstrated some improvements in quality of life, perceived quality of care and 

reduction in agitated behaviours amongst residents with dementia following 

implementation of patient-centred residential care environments (Chenoweth et al., 

2014; Chenoweth et al., 2015). These studies demonstrate the relevance and potential 

for application of the concept of patient-centred care to supportive environmental design 

for people requiring functional, cognitive and social support and care. Patient-

centredness as applied in health care and rehabilitation could define a more holistic, 

supportive approach to the design of neurorehabilitation built environments. 

User responses to unsupportive environments 

The health and design theories described above highlight opportunities for 

healthcare built environments to contribute positively to healthcare experiences. While 
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the built environment can enable people and support their health and recovery journey, 

it can also disable people and impair their participation and inclusion (World Health 

Organization, 2001), particularly if aspects of the built environment are inappropriate or 

unsuited to the person’s functional capacities. Emphasising the need for compatibility 

between individual user’s abilities and their environment, Lawton and Nahemow (1973) 

described a theory of environmental press, which is often used to guide research and 

design in settings for people with functional limitations (Calkins, 2003). This theory 

considers individuals to have a set of competencies and the environment to place a 

demand on individuals. Adaptive behaviour and successful engagement with the 

environment requires a suitable match between an individual’s skills and the 

environment. Conversely, a poor person-environment fit, for example when 

environmental demands exceed an individual’s capacity there is an absence of adequate 

environmental stimulation, can limit participation and lead to disengagement and 

negative emotions.  

According to environmental press theory, people are often able to respond 

flexibly to their environment and can tolerate some discrepancy between environmental 

demand and competencies (Lawton & Nahemow, 1973). Indeed, environmental 

demands that exceed an individual’s capabilities by a small amount may provide a more 

suitably challenging and stimulating environment to promote maximum performance. 

This is particularly relevant within rehabilitation settings, where participation and 

engagement are crucial to recovery and inactivity is a particular concern (Janssen et al., 

2014; Zbogar et al., 2016).   

Shin (2016) further highlights the potential for people to act purposefully to 

minimise the discrepancy between their needs and the built environment through a 

process of adaptation. He suggests four categories of potential responses to 
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unsupportive environments, modification of the environment, behavioural modification, 

normative adaptation (people adjust their own expectations and understood norms 

related to the setting) and withdrawal. However, successful adaptation may be more 

difficult to achieve for some populations. Lawton further suggests that those 

experiencing greater levels of disability, such as people in the early stages of 

rehabilitation following serious neurological injury, may have greater difficulty adapting 

to demands of the environment and lower tolerance for unsupportive environments 

(Lawton & Simon, 1967). As competence is diminished, environmental support 

therefore becomes more relevant and a stronger determinant of outcomes or behaviour 

(Lawton, 1990). This reduction in competencies was viewed by Lawton and Nahemow 

(1973) as a consequence of aging that resulted in greater requirements for 

environmental support. However, this is also applicable to patients in rehabilitation 

settings. Following severe SCI or ABI, this reduction in competencies may be 

experienced as sudden or unexpected given the nature of these injuries, and at the 

beginning of the rehabilitation journey, may also be poorly understood, further limiting 

their ability to respond and adapt to an unsupportive environment. During this time and 

as a result of their injuries, people with SCI or ABI may therefore be more vulnerable to 

the impact of the environment and at greater risk of maladaptive responses. The 

provision of supportive physical environments to support positive behaviour, health and 

wellbeing is particularly important for neurorehabilitation settings. 

Developing supportive neurorehabilitation environments 

Despite the relevance of the inpatient neurorehabilitation environment, there are 

no specific guidelines for holistic, supportive design of these specialist settings. Design 

of the physical environment is often guided by building codes, industry standards and 

guidelines such as the Australasian Health Facility Guidelines (Australasian Health 
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Infrastructure Alliance, 2016). These typically describe the minimum requirements 

deemed necessary for clinical care and considerations to promote safety and 

functionality within these settings. Less is known about the specific environmental 

needs and experiences of users in these environments and there is little empirical 

evidence describing how the built environment can be designed to positively support 

neurorehabilitation experiences.  

Limited research has focused on the impact of the rehabilitation environment for 

people with serious SCI or ABI. However, available research suggests that the built 

environment can impact on a range of day-to-day activities and experiences, particularly 

for patients. A study by Alvaro and colleagues (2016) found that patients receiving care 

in a new rehabilitation facility designed to support social connectedness scored higher 

on self-reported mental health, mobility, self-efficacy, interpersonal interactions and 

satisfaction with the setting compared to patients in the former facility. Other research 

has focused on more specific components of the built environment, in particular, access 

to nature. A post-occupancy evaluation of a therapy garden found that patients and staff 

valued the space and perceived it to have a positive impact on the physical, social, 

emotional and spiritual health of patients (Davis, 2011). According to other research, 

visual access to the outside is also important within rehabilitation settings, with patients 

reporting that windows were an important inclusion for patient rooms to allow access to 

natural light and a view to nature or activity occurring outside of the unit (Gharaveis, 

Shepley, & Gaines, 2016; Verderber, 1986). Focusing specifically on therapy spaces, 

staff reported the need to have access to a range of spaces, including typical gym 

environments and simulated home environments, to support patient recovery (Skubik-

Peplaski, Rowles, & Hunter, 2012). 
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Other research has explored the impact of the physical setting, but as a 

component of the broader rehabilitation environment, including the social and 

organisational environments. In these studies, features of the built environment 

including the condition of facilities and equipment, support for privacy and the ambient 

environment were found to impact perceptions of quality of care (Medina-Mirapeix, Del 

Baño-Aledo, Oliveira-Sousa, Escolar-Reina, & Collins, 2013) and communication 

between staff and patients (O'Halloran, Grohn, & Worrall, 2012; O'Halloran, Worrall, & 

Hickson, 2011). Components of the physical inpatient environment were also found to 

contribute to irritation amongst people with ABI (Pryor, 2004). This included aspects 

related to overstimulation such as noise and overcrowding, or perceived as restrictive, 

such as locked doors. Restrictive environments were also reported to contribute to 

depression for patients following stroke (Turner, 2012).  

The studies described above highlight the relevance of the built environment for 

rehabilitation following ABI or SCI. However, research to date has tended to focus on 

specific components of the built environment such as access to nature, or examined the 

built environment as one of several components of the broader rehabilitation 

environment. Few studies have conducted a detailed investigation into the built 

environment as a whole to identify important elements of the setting, particularly from 

the perspective of patients. Overall, there is a need for further empirical research on how 

the inpatient neurorehabilitation setting can respond to the specific needs and 

experiences of people with SCI and ABI to inform evidence-based design of supportive 

built environments. 

Summary 

Research suggests that there is a dynamic, multidimensional interaction between 

people and place and that the built environment can be supportive or unsupportive of 
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users, which may ultimately impact recovery and wellbeing. Given the importance of 

inpatient rehabilitation and potentially increased vulnerability to the impact of the 

environment following SCI or ABI, the provision of supportive rehabilitation built 

environments is particularly important. However, few studies have examined the impact 

of the built environment within inpatient neurorehabilitation settings. The nature of the 

interaction between people and the neurorehabilitation built environment and how it can 

support rehabilitation and recovery settings remains unclear. Further research is required 

to explore this interaction in greater depth to inform the development of optimally 

supportive built environments. 

Limitations of Current Supportive Design Research 

While further research is required to understand the interaction between the 

neurorehabilitation built environment and its users, there are a number of limitations of 

current research that should be considered. These include 1) a limited understanding of 

neurological injury populations and what this means for the built environment, 2) 

minimal application of theoretical perspectives in research on health facility design, 3) 

the need for further prospective, “in situ” research in existing facilities, 4) limited in-

depth examination of user experience, and 5) the need for mixed methods research. 

Consideration of these issues can assist in the design of research that extends previous 

findings and can contribute to a greater understanding of supportive neurorehabilitation 

setting design. 

A limited understanding of neurological injury populations 

As described previously, limited research has focused on the impact of the 

neurorehabilitation built environment or fully explored its potential supportive function. 

Instead, information on supportive design for people with functional and cognitive 

difficulties commonly experienced following SCI or ABI often comes from studies in 
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dementia care settings, which demonstrate ways that the built environment can 

successfully respond to these challenges in longer-term healthcare environments. For 

example, careful consideration of lighting conditions (e.g., ensuring sufficient light and 

reducing glare) and contrast between environmental features can support those with 

impairments in sensory perception to interact more easily with the environment (Day, 

Carreon, & Stump, 2000). Cognitive difficulties such as memory and orientation can be 

supported through signage and cues to support wayfinding, simple and easy to 

understand building layouts, and access to outdoor areas to improve orientation to time 

(Day et al., 2000; Marquardt & Schmieg, 2009). Research also suggests that 

behavioural issues such as agitation and aggression can be reduced by creating less 

institutionalised environments and addressing factors related to overstimulation, 

including providing quiet spaces for people to spend time in and removing unnecessary 

clutter (Fleming & Purandare, 2010; Zeisel et al., 2003). Loss of independence due to 

difficulties in activities of daily living has been addressed by locating toilets in clearly 

visible, well-signed locations and also through design and organisation of storage 

cupboards to assist in independence in dressing (Day et al., 2000). Independence in 

mobility is often supported through use of modified furniture and hand rails. Other 

dementia research by Edvardsson, Winblad and Sandman (2008) has also identified the 

need to incorporate a general element of personhood in the design of settings. This is in 

response to the poor experiences and neglect for psychosocial wellbeing that can occur 

when the focus is primarily on the diagnosis. Personhood in design relates to the 

capacity of the environment to incorporate biographical knowledge of the person, 

simplification and personalisation of the environment, a focus on well-being rather than 

routines, and performing activities that promote a good life (Edvardsson et al., 2008).  
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Although not specific to ABI or SCI, these studies highlight the capacity of the 

built environment to support and meaningfully connect with people who have complex, 

specialised needs. They demonstrate ways in which potentially negative effects of the 

built environment can be eliminated or reduced, how the environment can support 

functioning and skills that are impacted by their diagnosis, and how it can also support 

wellbeing and a good life. However, the focus of this research was often people in 

residential care environments or with progressive conditions. Rehabilitation following 

SCI or ABI typically involves a younger patient population who are aiming to return 

home (Australian Institute of Health and Welfare, 2007; Norton, 2010; Ponsford, 2012) 

and may have different goals, care needs and environmental requirements. Research 

focused on SCI and ABI rehabilitation populations is necessary to better understand 

their unique needs and experiences, to determine how the environment can best support 

rehabilitation, recovery and wellbeing following serious neurological injury. 

In addition to exploring the environmental needs of patients following SCI or 

ABI, research should also consider how the built environment can support the needs of 

healthcare staff (e.g., nurses, allied health, and medical specialists), who are essential to 

optimal patient recovery and rehabilitation (Ponsford, 2012). Research has shown that 

the built environment can impact on a range of staff outcomes (Ulrich et al., 2008). This 

includes staff satisfaction, stress (Wang et al., 2013), work-related injuries (Miller, 

Engst, Tate, & Yassi, 2006), perceived quality of the work environment (Mroczek, 

Mikitarian, Vieira, & Rotarius, 2005), efficiency and effectiveness (Yi & Seo, 2012), 

and the quality of care and support they provide to patients (Ulrich et al., 2010). Staff 

often have different needs and goals for use of space compared to patients, which are 

also important to consider in design of the environment (Novotná, Urbanoski, & Rush, 

2011). Indeed, a number of studies have indicated that elements of patient-centred 
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design, as currently applied in health architecture, may conflict with staff needs and 

create settings that poorly addresses the functional needs of staff, complicate work 

processes and negatively impact on staff satisfaction and professional identity (France et 

al., 2005; Mikesell & Bromley, 2012; Novotná et al., 2011; Rippin, Zimring, Samuels, 

& Denham, 2015). Despite the relevance of the built environment to their activities and 

wellbeing, staff are sometimes excluded or neglected in healthcare design. 

Consideration of staff perspectives and needs alongside those of patients is critical for 

the development of optimal neurorehabilitation environments. Furthermore, staff often 

have different perspectives on critical components of care and care experiences 

compared to patients (Bate & Robert, 2007b). Their position allows them to observe a 

number of patient journeys, and provides insight into important processes and practices 

that patients may be less aware of or unable to explain. Thus, although their views may 

differ, the engagement of both staff and patients is equally important in determining the 

impact of place and identifying opportunities for future improvement.  

Minimal application of theoretical perspectives in research on health facility 

design 

Research on health care built environments, including rehabilitation settings, has 

often made limited use of existing theoretical perspectives. In some studies, such as 

those using a grounded theory approach, this is intentional, with research seeking to 

develop new ideas based solely on the data obtained (e.g., Medina-Mirapex et al., 2013; 

Turner, 2012). Some studies do not make a clear reference to theory or guiding concepts 

(e.g., Pryor, 2004). Other research has drawn on theoretical perspectives only to provide 

a rationale for the research, for example citing research on the restorative benefits of 

access to nature to explain a focus on gardens and other natural elements in healthcare 

architecture (e.g., Davis et al., 2001; Gharaveis et al., 2015; Skubik-Peplaski et al., 
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2012). However, few studies have used or described the use of theory to inform the 

study design and methodological considerations. Use of theoretical perspectives to 

guide research methods provides a strong empirical grounding for the results and 

conclusions drawn from the research, and can help to locate the findings in the context 

of the current knowledge (Yin, 2009). Theory-driven research does not have to test 

these theories or use them to guide causal or predictive research. Existing theory can be 

utilised in exploratory research or the development of new theories as it can provide a 

methodological structure and support accurate identification, selection and examination 

of constructs relevant to the research (Eisenhardt, 1989). Built environment research 

should therefore consider greater use of theoretical perspectives, in particular, to guide 

the selection of methodological approaches to further strengthen the rigor of the 

research. 

The need for further prospective, “in situ” research in existing facilities 

Research in healthcare setting design often takes the form of post-occupancy 

evaluations (POEs), which are considered an important, but often neglected component 

of facility design and development (Hadjri & Crozier, 2009). Several definitions of 

POEs exist, however Zimring & Reizenstein (1980) emphasised a user-centred 

approach to assessment, describing POEs as “the examination of the effectiveness for 

human users of occupied designed environments” (p. 429). These assessments are 

considered an important aspect of the design process, supporting evaluation and further 

improvement of settings and the development of guidelines for best practice (Carthey, 

2006). However, in practice, POE are not consistently used, as architectural firms and 

healthcare services have variable capacity to undertake these evaluations. In particular, 

issues such as the cost, time and skills required to complete these assessments may 

contribute to limited use of these evaluations (Vischer, 2001). In order to properly 
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consider the supportive function of rehabilitation facility design, it is important to 

establish how existing facilities do or do not meet the needs of users, and what happens 

when these needs are not met. These insights will shape rehabilitation facility design in 

the future. 

When POEs are conducted, there is limited evidence to suggest that the results 

of these assessments are made publically available or are widely disseminated to share 

the knowledge and insights gained. As a result, knowledge that may be held by 

individuals or groups is not easily accessible to others, preventing the accumulation of 

shared knowledge required to form a strong, empirical basis for future decision-making 

and design. Examination and assessment of existing neurorehabilitation settings must be 

conducted and results made more widely available to allow further comparison and 

development of comprehensive guidelines for best practice in built environment design. 

Additionally, POEs and evaluations of experiences within the healthcare setting 

are often conducted as retrospective assessments (Bate & Robert, 2007a). Surveys are 

often completed by patients at the end of the hospital stay or in the weeks or months 

following the healthcare experience, providing a summary and evaluation of the 

experience as a whole. Although this opportunity for reflection at the end of the 

healthcare experience provides important insights, it may not fully capture complex 

feelings and experiences as they occur throughout the healthcare journey. This may be 

particularly relevant within neurorehabilitation settings, where length of stay is 

protracted and environmental experiences may change over time and as people’s needs 

and abilities change. “In situ” examination of experiences conducted in the setting 

where rehabilitation and recovery takes place (i.e., situated analysis), would provide an 

opportunity to explore user experiences and understand how these are perceived as they 

occur. 
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Limited in-depth examination of user experience 

POEs and other assessments of built environment experiences could use a 

number of different outcomes to determine the effectiveness and quality of the setting, 

however in practice, they have typically focused on functionality and user satisfaction 

with the setting (Zimmerman & Martin, 2001). The functionality of the environment is 

important, but is only one component of a supportive environment (Bate & Robert, 

2007a). As described in previous sections of this chapter, a focus on functionality and 

safety within healthcare settings in the past is considered to have led to the development 

of built environments that were unsupportive of patient needs (Ulrich, 1991). Instead, 

the design of more responsive settings requires a focus on broader user experiences, 

“reorienting the improvement process around patients’ and users’ ‘experience goals’, 

placing them at the heart of the design process, and on as- or more- important a footing 

as process and clinical goals” (Bate & Robert, 2007a, p. 21). 

According to Tuan (1997), experience can be understood as,  

a cover-all term for the various modes through which a person knows 

and constructs a reality. These modes range from the more direct and 

passive senses of smell, taste, and touch, to active visual perception 

and the indirect mode of symbolization. (p. 8)  

In particular, he emphasised how emotions and thought influence all aspects of 

experience. An individual’s experience of a healthcare built environment is comprised 

of subjective, interrelated perceptions, understandings and feelings about their 

interactions with and within the setting. The measures frequently used to represent user 

perspectives and experiences of the built environment in POEs, such as user satisfaction 

ratings, may be insufficient to fully capture these complex, multifaceted experiences 

(Bate & Robert, 2007a). 
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User feedback on healthcare design is often limited to responses recorded on a 

predetermined quantitative scale, including satisfaction ratings, and typically focuses on 

aspects of the experience that can be easily measured (Bate & Robert, 2007a). This 

approach can support the process of calculation and comparison of results, but may also 

simplify complex experiences and limit the explanation of findings (Gesler et al., 2004). 

Research has shown that people may provide positive ratings of satisfaction, but 

indicate a number of negative experiences when provided with alternative methods to 

report these experiences (Jenkinson, Coulter, Bruster, Richards, & Chandola, 2002). 

Reliance on traditional forms of feedback provided through surveys of satisfaction also 

limits the understanding of the patient experience to the aspects chosen for inclusion on 

the survey (Bate & Robert, 2007a), which typically reflect aspects of care deemed 

important by professionals, whose views often differ to those of patients (Bate & 

Robert, 2007b). Many of the commonly used measures for assessing experience also 

fail to address outcomes of key importance to patients or factors that accurately reflect 

their experiences (Levack et al., 2010). Overall, these traditional forms of evaluation 

alone, although useful for summarising and quantifying user perspectives, are likely 

insufficient for obtaining a detailed understanding of experiences of healthcare and the 

built environment. Consideration of alternative methods of capturing and understanding 

user experience would be particularly important within neurorehabilitation settings 

where less is currently known about creating supportive environments.  

Qualitative methods offer a more in-depth approach to examining user 

experience and are considered particularly appropriate when less is known about a topic 

(Miles & Huberman, 1994). Whereas quantitative methods typically examine the 

phenomena of interest using a clearly defined, predetermined criteria, qualitative 

methods can provide a more flexible, exploratory approach (Merriam, 2009). 
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Qualitative methods are particularly appropriate for investigating “how” and “why” 

phenomena occur, and can be used to generate new ideas and hypotheses (Green & 

Thorogood, 2004). They can be used to identify not only the events, processes and 

structures that a person encounters, but also the meaning assigned to these by the 

individual, providing insight into their lived experience (Miles & Huberman, 1994).  

A number of qualitative studies investigating experiences of SCI or ABI 

inpatient rehabilitation have been conducted previously, with several systematic reviews 

summarising this literature (Hammell, 2007; Luker, Lynch, Bernhardsson, Bennett, & 

Bernhardt, 2015; Oyesanya, 2017; Peoples, Satink, & Steultjens, 2011). Overall, these 

reported patient and family experiences highlighted the need for more patient-centred 

care and rehabilitation environments, and have identified the potential for improvements 

such as greater opportunities for information, participation and engagement in holistic, 

individualised care. Although some research has identified aspects of the built 

environment as relevant to experiences of rehabilitation (e.g., Fleming, Sampson, 

Cornwell, Turner, & Griffin, 2012; Gill, Wall, & Simpson, 2012), few studies have 

examined in-depth the role of the built environment in these experiences. Further 

exploration of user experiences in situ, with particular consideration of the built 

environment context in which these experiences occur, could provide useful insight into 

the specific influence of the built environment and how it could be improved to support 

these experiences.  

The need for mixed methods research 

While use of qualitative research methods to explore user experiences are clearly 

needed, an understanding of the built environment and the experiences that it supports 

(or does not support) may be further facilitated through collection of multiple types and 

sources of data. In addition to understanding user perspectives and experiences of the 
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space, Canter (1977) argued that a deeper understanding of the settings in which we 

live, work and recover requires examination of multiple components. His model of 

place, which has played an important role in shaping research on built environments, 

described place as resulting from three interrelated components, including user 

conceptions, user activity and physical attributes of the environment (Canter, 1977). The 

physical attributes of a space, which are typically the components architects and 

designers aim to shape directly, provide the constraints in which people must operate 

and experiences take place. In line with the user-centred view of built environments 

(Vischer, 2008), Canter (1977) also suggested that an understanding of the intended and 

actual activity within a setting helps to define a space. Though not specific to healthcare 

environments, these components are similar to those proposed by Gesler (2003) as 

relevant to the creation of healing environments, who also highlighted the relationship 

between the physical setting, the interactions that take place within it, and how people 

understand the space. Canter (1977) considered these three components (user 

conceptions, physical attributes, user activity) to be integral to place and suggested that 

each must be addressed in built environment research for a more comprehensive 

understanding of the interaction between people and places they occupy. 

To achieve this detailed understanding of the person-environment interaction, 

Winkel, Saegert and Evans (2009) suggested that a combination of methods selected to 

address environmental components of interest, including mixed methods, may be most 

useful. Mixed methods approaches can be defined as “research in which the investigator 

collects and analyses data, integrates the findings and draws inferences using both 

qualitative and quantitative approaches” (Tashakkori & Creswell, 2007, p.4). Use of 

multiple methods or sources of data allows for triangulation of results, strengthening 

confidence in the findings of the study (Flick, 2004). The strengths of each method (i.e., 
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qualitative and quantitative) can also help to offset the limitations or biases inherent in 

each approach (Greene, Caracelli, & Graham, 1989).  

In mixed methods studies, qualitative and quantitative methods are selected on 

the basis of their value for addressing the research question and phenomena of interest 

(Gorard, 2010). These methods can be combined in a number of ways, but should be 

selected for distinct but complementary purposes (Kelle, 2006). In the case of healthcare 

experiences, previous research has suggested that quantitative research may be suitable 

for identifying what is occurring, with qualitative data able to provide further insight 

into how these events and experiences are unfolding (Tsianakas et al., 2012). Applying 

this to Canter’s suggested components for place research, while use of in-depth 

qualitative methods is necessary to explore user conceptions of neurorehabilitation, 

accompanying quantitative data addressing user activity and physical attributes could 

provide further information on functioning and capacity of the space. This data has 

independent value, but could also provide greater context from which to understand user 

experiences, aiding in interpretation of findings and contributing to a more enriched, 

comprehensive analysis (Greene et al., 1989). 

Summary 

Design of supportive inpatient neurorehabilitation settings which meet the needs 

of key users including patients and staff, is restricted by a limited understanding of user 

experiences. Further research providing in-depth, in situ exploration of experiences of 

neurorehabilitation is required to understand how current settings support, or do not 

support, user experiences. In particular, a theory-driven, mixed methods approach to this 

research could provide a more comprehensive, rigorous method to investigate the 

interaction between the neurorehabilitation setting and its users. 
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The Current Study  

Accumulating research evidence recognises the fundamental interaction between 

people and place. Research also indicates that the built environment has the potential to 

provide a supportive influence on a person’s health status and recovery journey 

following injury or illness. However, the nature of this potential supportive influence is 

not well understood, particularly within neurorehabilitation settings where people 

experience prolonged admissions and remain highly dependent on the environment to 

support their recovery and rehabilitation. A lack of population specific research and 

limited prospective, in-depth research relating to user experiences limits the current 

understanding and implementation of supportive environmental design for those who 

may need it most; patients recovering from serious SCI or ABI.  

The current study adopted a theory-driven, multiple-case study approach to 

investigate the supportive influence of inpatient neurorehabilitation built environments 

on the rehabilitation experience. The process of case study research as described by Yin 

(2009) was used to explore the supportive function of the neurorehabilitation built 

environment across two settings for people with SCI and ABI respectively.  A holistic 

conceptualisation of supportive environments was applied, guided by the components of 

patient-centred rehabilitation (Cott, 2004) and with consideration of the physical 

environment and related social and symbolic environments described by Gesler (2003). 

The central research question underlying the current project was, how does the built 

environment support the inpatient neurorehabilitation experience? Using multiple, 

mixed methods of data collection relating to Canter’s components of place (1977), this 

study aimed to explore in detail how patients and staff interact with and experience the 

neurorehabilitation setting. The following chapters describe the development of detailed 

case studies to generate new insights into the person-environment interaction in 
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neurorehabilitation settings, which can inform guidelines for supportive built 

environment design. 
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Chapter Two 

Method 

 

This chapter describes the methodology used in the current study. This situated 

analysis used a multiple-case study, multi-method approach to comprehensively explore 

the supportive function of the built environment at two separate specialist 

neurorehabilitation units, one spinal injury unit and one brain injury unit, both located 

on a single hospital site. Case studies are considered a particularly appropriate method 

for research aiming to describe or explain a contemporary concept or phenomena in its 

real-world, “in situ” context (Yin, 2009). This is because they do not require 

manipulation of variables or control over the environment, which is often difficult to 

achieve in the healthcare context of the current study, where numerous variables may 

influence outcomes and changes made to the built environment often impact more than 

one environmental component, making it difficult to isolate the impact of a single 

variable (Ulrich et al., 2008). Instead, case study research emphasises an in-depth, 

holistic investigation of the phenomena of interest as it appears in real life (Simons, 

2009). This allows consideration of broader contextual factors, which is critical for a 

deeper understanding of the interaction between people and the rehabilitation built 

environment in this instance.  

The current study followed the process for multiple-case study research 

described by Yin (2009). This included 1) development of theory to guide study design, 

2) study design, including case selection, 3) preparation for and collection of data, 4) 

analysis of data for each individual case (within-case analysis), 5) cross-case analysis 

and 6) synthesis of all data and production of the final report. Each case 

(neurorehabilitation unit) included four embedded units of analysis to explore the 
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supportiveness of each setting and the interaction between patients, staff and the 

rehabilitation built environment. Multiple sources of data are often used in case study 

research to allow for comparisons across sources, which can help to strengthen 

reliability and validity of conclusions (Simons, 2009; Yin, 2009). Case studies allow for 

flexibility in the selection of approaches to data collection, however inclusion of both 

quantitative and qualitative methods is encouraged, as use of both can offset the 

limitations or biases inherent in each approach and provide complimentary data to 

enrich the understanding of the phenomenon of interest (Eisenhardt, 1989; Greene et al., 

1989). Similarly emphasising the need for multiple types and sources of data, Winkel, 

Saegert and Evans (2009) argue that a combination of subjective and objective measures 

of the environment and experience within the environment may be most effective for 

understanding the complex interaction between people and place. To provide a 

comprehensive approach to understanding users’ interactions with and experiences of 

the rehabilitation built environment, retrospective and prospective methods of data 

collection used in the current research included both objective observable data and more 

subjective self-reported data from participants, in qualitative and quantitative forms. 

This included 1) retrospective analysis of available archival data on the original building 

purpose and design, 2) prospective independent survey of physical features and the 

likely experiences they afford (i.e., affordances) at each setting, 3) prospective 

observations of user activity and 4) prospective interviews and focus groups with 

patients and staff to understand experiences. Figure 4 depicts a summary of the 

methodology for the current study. 
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Figure 4. Methodology of the current research based on multiple-case study design 

(Yin, 2009). 

 

Development of Guiding Theory (Step 1) 

Using existing theory to assist in the development of research aims, research 

questions and study design can help to focus and strengthen a case study (Eisenhardt, 

1989; Marquardt & Motzek, 2013). Although detailed conceptual frameworks are not 

necessary for a case study approach, Yin (2009) argues that starting with some 

theoretical propositions will help to locate the research in the current body of 

knowledge. It can also assist in defining the scope and limits of key variables or 

concepts of interest, and the expected relationships between these variables (Miles & 

Huberman, 1994). 

The current study was based on a review of neurorehabilitation, built 

environment and healthcare environment design literature, as described in Chapter One. 
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Research indicates that there is an important interaction between people and place and 

while the nature of this interaction is less clear, it does appear that the built environment 

can be supportive or unsupportive of activity, behaviour and experiences. It is proposed 

that a neurorehabilitation unit could support recovery and experiences of inpatient 

rehabilitation following serious injury. However, it is unclear if and how users are 

supported by these built environments. This research aimed to explore the supportive 

context of neurorehabilitation built environments, including the ways in which users 

were being supported or not supported by these settings. For the purpose of this 

research, a supportive environment was operationalised as the environmental elements 

relating to patient-centred rehabilitation as outlined by Cott (2004). These included 1) 

individualised care to prepare patients for the “real world” following rehabilitation, 2), 

mutual participation of patients and staff, 3) outcomes that were personally meaningful 

to patients, 4) timely, appropriate information sharing and education, 5) emotional 

support and comfort, 6) involvement of family members and peers and 7) coordination 

and continuity of care. The concept of supportive environments was further guided by 

Gesler’s (2003) conceptualisation, focusing on the support for these patient-centred 

components provided by physical elements of place, as well as the related social 

(interactions and relationships between users) and symbolic elements (cognitive and 

emotional meanings and understandings) at each unit. Canter’s model of place (1977), 

which broadly relates to the three elements proposed by Gesler (2003), was adopted for 

this study to inform the selection of data collection methods. The data collection 

methods of archival document review, observations of the setting and activity occurring 

within the environment, interviews and focus groups were selected to correspond to 

three components of place described by Canter (1977), namely physical attributes 
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(including purpose of place), activity (in place), and user conceptions or understandings 

of the environment (see Figure 5). 

 

 

Figure 5. Multiple-case study research design and embedded units of analysis related to 

Canter’s (1977) components of place research. 

 

 

Case Study Design and Selection (Step 2) 

The current study involved a multiple-case design rather than single-case design. 

In case study research, more than one case is used to provide additional insight into the 

phenomenon of interest and the selection of these individual cases is underpinned by 

replication logic, rather than sampling logic (Eisenhardt, 1989). Sampling logic, which 

is often used in other forms of research, aims to select a random sample representative 

of the population of interest. Given the smaller number of cases examined in case study 

research, random sampling would be unlikely to select cases which accurately represent 

the total population (Seawright & Gerring, 2008). This method of sampling is therefore 
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User activity 

User activity 
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User activity 

User activity 
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Staff and patient 

experiences 

Building purpose 

Archival data 

Case Study 2 

Brain Injuries Unit (BIU) 
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considered unsuitable for case study selection. Instead, purposive sampling is 

considered more appropriate, allowing selection of cases which can most effectively 

contribute to the study aims and development of theory. Cases selected on the basis of 

replication logic are chosen to be theoretically useful, either by replicating results or 

situations and increasing confidence in conclusions (literal replication), or by providing 

differing results to extend and develop nuances in the theory (theoretical replication) 

(Yin, 2009).  

The cases selected as the focus for the current study were two of the largest 

neurorehabilitation units in Queensland, Australia, which provide central brain and 

spinal trauma care across the State. Both units were located on a single hospital site and 

therefore serviced the same geographical region and operated within the same policy 

context, which was considered useful to eliminate broader organisational or funding 

differences that may impact results. However, each unit provided care to unique patient 

populations who have different needs and experiences of rehabilitation due to the nature 

of their injuries and their resulting physical and cognitive capacity. For example, 

patients with SCI are typically more dependent on equipment for mobility as a direct 

result of the spinal nerve damage, whereas patients with ABI typically experience 

cognitive and behavioural difficulties which impact on their interactions with the 

environment, with or without mobility problems. These cases were therefore selected as 

diverse cases (Seawright & Gerring, 2008) which differ on specific dimensions of 

interest, in this instance, patient population. This allowed for an exploration of 

similarities and differences across these two inpatient rehabilitation units, in line with 

the theoretical approach to sampling (Yin, 2009).  
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Within-Case Data Collection and Analysis (Step 3 and Step 4) 

Four types of data were collected from each unit to provide a variety of sources 

of information on the interaction between staff, patients and the rehabilitation built 

environment (see Table 1). This included both qualitative and quantitative data on users 

observable and self-reported interactions with and within the rehabilitation built 

environment, corresponding to Canter’s (1977) important components of place. 

Methods for each component of data collection were also selected to explore 

supportiveness as defined by the elements of patient-centred rehabilitation described by 

Cott (2004) and components of healing environments proposed by Gelser (2003). Prior 

to commencement of recruitment and data collection, ethical approval was obtained 

from the relevant hospital district and Griffith University Human Research Ethics 

Committees for this research to be conducted as part of a larger study investigating  

built environments for people with neurological injuries (reference numbers: 

HREC/13/QPCH/278, HSV/40/13/HREC; see Appendix A). Following the standard 

protocol relating to institutional approval, permission to conduct the research was 

obtained from the Director at each unit (SIU and BIU), the Executive Director of 

Medical Services and the Business Manager for the rehabilitation department. The 

researcher also met with senior staff at each unit to explain the research and obtain 

support for each component of the study. 

 



48 

 

Table 1  

Overview of Data Collection for each Case (Spinal Injury Unit and Brain Injury Unit) 

Data collected Method Components of 

Canter’s (1977) 

model of place  

Aim 

Original building 

purpose and design 

 

Descriptive 

analysis of 

available archival 

data on each 

building 

(retrospective, 

objective) 

 

Intended physical 

attributes, user 

activity and user 

conceptions 

Examine the original purpose 

and physical design intentions 

for the buildings. 

Independent 

observations of 

physical features 

and affordances of 

the settings 

 

Observational 

survey of eight 

key locations at 

each unit 

(prospective, 

objective) 

Physical 

attributes 

Describe the physical 

environment and examine 

how the built environment 

may impact users according 

to available evidence-based 

design research. 

 

Independent 

observations of 

user activity 

 

User activity 

mapping in key 

common areas 

(prospective, 

objective) 

User activity Investigate user (patients, 

visitors and staff) 

interactions, activity and use 

of healthcare equipment in 

situ in key common areas 

over the course of a typical 

day. 

 

User experiences 

of 

neurorehabilitation 

and the built 

environment 

 

Interviews with 

SIU patient (n=12) 

and focus groups 

with SIU staff 

(n=23), BIU 

patients (n=12) 

and BIU staff 

(n=10)  

(prospective, 

subjective) 

User conceptions Understand user views and 

experiences of the 

neurorehabilitation built 

environment, including 

patients with brain injuries or 

spinal cord injuries, and staff. 
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In accordance with Eisenhardt’s (1989) guidelines for case study approaches, 

data collection and analysis overlapped to some extent to allow results from each stage 

of the research to inform the following stages of the research. In particular, results from 

the observations of physical features and affordances and user activity mapping were 

used to inform the interviews and focus group, with staff and patients being asked to 

comment on some of the findings from those study components. This provided an 

opportunity to assess the validity of findings and compare data from these different 

sources. In keeping with case study methodology, detailed field notes and records were 

also maintained throughout the process, to support reflection and analysis throughout 

data collection. 

Original building purpose and design 

An examination of the original intentions and goals of the architects and 

designers can provide important historical insights into implicit values, assumptions and 

approaches to the relationship between people and the setting. Design and construction 

of rehabilitation settings, as with any healthcare facility, typically involves the 

development of an architectural brief outlining objectives and requirements for the 

building, such as spatial, physical and financial requirements (Purves, 2002). Architects 

then develop a proposal in response to these requirements and plans may be revised a 

number of times during discussions and planning with stakeholders prior to 

construction. Healthcare facilities have a long life-span and the project briefs, plans and 

related information is often lost over time or difficult to access for older buildings. 

However, if this information can be accessed, it can provide valuable insight into the 

early design priorities and intended purpose of the building, and inform subsequent 

assessment and evaluation of the environment (Alvaro et al., 2016).  
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Materials 

Information on the two rehabilitation units studied in this research and the 

hospital site on which they were located was sourced from public records where 

available. Additionally, a senior staff member at the SIU who had been involved in the 

planning stages of the current SIU building had preserved a number of documents in 

their personal archives. These included the architect’s brief, building plans and staff 

notes on considerations during the initial construction of the building and subsequent 

extensions and refurbishment. Limited archival data on the BIU could be located.  

Data analysis 

Documents which provided information relevant to the SIU or BIU buildings 

were collated. In total, 73 documents were identified that related to the SIU and 5 

related to the BIU, which included a book chapter and a report discussing both units. 

With permission from the staff member who had preserved the files for the SIU, 

electronic copies were made of paper-based documents using a scanner or digital 

camera. Names and other potentially identifiable information were removed to support 

the privacy of individuals involved. Images files were individually named and saved in 

a secure folder and a database was created to manage the files using Microsoft Excel 

2013. This database included file names, date or time period in which the original 

document was created, the type of document and descriptions of the contents of each 

file. Each document was reviewed methodically and information related to the building 

purpose or intent was extracted and used to inform separate descriptions of the units, 

with a focus on the described or implied interaction between people and the built 

environment.  Documents included in the final description are listed in Table 2. 
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Table 2  

Archival Documents Analysed to Produce Descriptions of the Spinal Injury Unit and Brain 

Injury Unit Building Design and Intent 

Spinal Injury Unit documents Brain Injury Unit documents 

 Book chapter on hospital 

 Report on hospital 

 Journal article on unit design (Davies, 

1987) 

 Director’s report to hospital board 1977, 

(reflection on SIU practice and buildings, 

reports on visits to other SIUs) 

 Director’s vision for the unit, 1977 (notes 

and sketches for possible unit designs) 

 Architect’s report, 1978 (details from 

architect’s brief, preliminary designs) 

 Staff feedback on building, 2001 

 Report on SIU refurbishments, 2001 

(work completed, updated unit plans) 

 Book chapter on hospital 

 Report on hospital 

 Report- “Brief history of Geriatric Unit”, 

1977 

 Staff Report- “Report on Nursing 

Management of Demented Patients”, 

1989 

Note. The full title of some sources and the author name has been withheld to preserve the 

privacy of individuals and the hospital. 

 

 

Physical features and affordances of the settings 

Independent observations of physical features and affordances of the setting were 

conducted at each rehabilitation unit to provide an objective description of the physical 

environment and experiences that it was likely to support. A review of existing tools 

conducted prior to data collection for the current study (2015) found none which 

focused on assessing visible, physical characteristics of built environments for 

rehabilitation following SCI or ABI. This finding has since been confirmed by a 

systematic review conducted by Elf, Nordin, Wijk and McKee (2017), which identified 

instruments for a range of acute, post-acute and long-term healthcare settings, but none 

specifically related to inpatient neurorehabilitation environments and patient needs 
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following SCI and ABI. Of the observational tools available for other healthcare settings 

there was no single tool that adequately covered the broad range of features and 

outcomes relevant to both SCI and ABI populations and staff working in these settings. 

For example, design to support safety, hygiene and medical care processes, as found in 

acute care settings, is important in inpatient neurorehabilitation environments. Equally 

relevant are design components typically considered for dementia care settings, which 

place greater emphasis on creating a comfortable environment suitable for people with a 

range of cognitive, social and functional impairments with protracted lengths of stay. In 

the absence of a single tool, the two most relevant observational surveys were combined 

to form the adapted observational tool used in this research, the Medical-Surgical 

Patient Room Post Occupancy Evaluation Tool (The Center for Health Design, 2015) 

and the Holistic Health Guidelines for Elderly Care Environments (Lee, Hwang, Lim, & 

Kim, 2013).  

The Medical-Surgical Patient Room Post Occupancy Tool and the Holistic 

Health Guidelines for Elderly Care Environments were selected for inclusion because 

both link observable features of the environment with concepts, outcomes and 

experiences relevant to inpatient neurorehabilitation settings. The Medical-Surgical 

Patient Room Post Occupancy Evaluation Tool focused on items relevant to hospital 

settings and addressed both the medical aspects of care (e.g., infection control and 

medication management) as well as features that support the broader patient experience 

and quality of care (e.g., privacy, reduction of noise and stress reduction), both of which 

are relevant to SCI and ABI rehabilitation.  Although patient rooms and bathrooms 

within these settings were the primary focus of the tool, many items were based on 

research and practice across different spaces and remain relevant to other locations in 

the neurorehabilitation environment. The Holistic Health Guidelines for Elderly Care 
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Environments included items relating to physical, social and psychological health, with 

a particular focus on how functional, social, cognitive and behavioural difficulties can 

be supported in healthcare settings where length of stay is often long. Together, the tools 

more fully encompassed the range of issues relevant to inpatient rehabilitation following 

SCI or ABI. Both surveys were detailed, comprehensive, evidence-based tools 

developed based on the best available research and best practice according to experts in 

the fields of healthcare and design. These are both important and valuable sources of 

information (Hamilton, 2009) and together provide the most complete guidelines for 

design. These surveys were also selected for the current research because they included 

items relevant to the different domains of health, patient-centred features, and items 

related to Gesler’s (2003) physical, social and symbolic elements of supportive 

environments.  

Materials 

The Medical-Surgical Patient Room Post-Occupancy Evaluation Tool (The 

Center for Health Design, 2015) included 72 items arranged into 23 evidence-based 

design goals (e.g., reduce risk of injury, improve communication, improve comfort) 

which fall under four main categories, patient safety, worker safety and effectiveness, 

quality of care and patient experience, and organisational performance. Each item 

described environmental features which support these evidence-based design goals (e.g., 

patient has access to views of nature and other positive distractions, potential 

environmental sources of sleep disturbances in patient rooms are minimised), and are 

accompanied by more specific examples of observable physical features to aid the 

scoring of each item. Items are rated on a scale from 1 (low) to 5 (high), with an option 

to rate as 0 if that component cannot be assessed. Average scores are calculated to 

provide a score for each evidence-based design goal. This tool was developed through 
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extensive reviews of the available literature, focus groups with leading experts in 

healthcare design and usability tests (Quan, Joseph, & Nanda, 2017). Testing also 

indicated good levels of inter-rater reliability, with a Cronbach’s alpha coefficient of 

0.754 reported. 

The Holistic Health Guidelines for Elderly Care Environments (Lee et al., 2013) 

was developed through analysis of four existing surveys on dementia care and elderly 

care settings, and engagement with caregivers and leading experts in the field. The 

survey consisted of 114 items with yes/no responses, addressing design considerations 

for all areas of the setting (e.g., bedrooms, shared spaces, kitchen, entrances) and aiming 

to promote holistic health. The items related to eight environment-behaviour concepts 

which were also relevant to SCI and ABI rehabilitation settings; awareness and 

orientation, safety and security, provision of privacy, support for functional abilities, 

regulation and quality of stimulation, continuity of the self, opportunities for personal 

control and facilitation of social contact. Previous analysis of internal consistency for 

each concept had demonstrated acceptable levels of reliability, with Cronbach’s alpha 

coefficients ranging from 0.604 to 0.888.  

The adapted survey 

To combine the observational tools to generate a single survey for the current 

study, items from each survey were examined for similarities, differences and relevant 

outcomes. The evidence-based design goals framework of the Medical-Surgical Patient 

Room Post Occupancy Evaluation Tool was used as the basis of the combined 

observational tool. Items from the Holistic Health Guidelines for Elderly Care 

Environments were added to this framework under the relevant evidence-based design 

goals where appropriate, with two evidence-based design goals extended and three new 

evidence-based design goals added to include the these additional items (see Table 3). 
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Items that appeared on both surveys were included only once in the adapted survey 

developed. In line with both existing surveys, each item described an outcome or 

experience that could be supported by the physical environment, with some items 

including examples of specific visible features observers could consider to assist in this 

judgment. Some items were changed to become specific design examples listed under 

other items in instances where they had a similar goal and provided a more specific, 

observable example of the feature. Items from the Medical-Surgical Patient Room Post 

Occupancy Evaluation related to organisational performance were not included, as these 

were not focused on outcomes relevant to users and their experience, which was the 

focus of the current study. Items were reworded to statement form (not questions) and 

some terminology changed (e.g., ‘resident’ changed to ‘patient’) to ensure consistency 

across the adapted survey, but the meaning of the items remained unchanged. The 

adapted observational tool consisted 20 evidence-based design goals which related to 

three main categories, including patient safety, worker safety and effectiveness, and 

quality of care and patient experience (patient-centred features).  
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Table 3 

Main Categories and Evidence-Based Design Goals Addressed in the Adapted Observational 

Survey 

Patient Safety Worker safety and 

effectiveness 

Quality of care and patient 

experiences 

1. Improve mobility and 

reduce falls 

6. Provide efficient delivery 

of care 

10. Reduce patient stress and 

anxiety 

2. Reduce risk of injury 7. Improve communication 11. Enable and enhance 

patient sense of control 

3. Reduce risk of 

contamination 

8. Improve staff health 12. Increase patient 

engagement 

4. Improve hand sanitation 9. Improve job satisfaction 13. Improve patient 

satisfaction 

5. Provide safe delivery of 

care 

 14. Facilitating social contact 

and support a 

  15. Improve comfort 

  16. Regulation and quality of 

stimulation a 

  17. Respect privacy 

  18. Supporting awareness 

and orientation b 

  19. Supporting continuity of 

the self b 

  20. Supporting and 

improving functional 

abilities b 

a Goal from Medical-Surgical Patient Room Post Occupancy Evaluation Tool (The Centre for 

Health Design, 2015) broadened to include items from Holistic Health Guidelines for Elderly 

Care Environments (Lee et al., 2013). 

b Goal added from Holistic Health Guidelines for Elderly Care Environments (Lee et al., 2013). 

 

Both the Medical-Surgical Patient Room Post Occupancy Evaluation Tool and 

the Holistic Health Guidelines for Elderly Care Environments specifically identified the 

room type that each item was developed to address, as each space may have a different 

purpose and goals for use. The specific purpose of a space shapes design decision-
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making and features expected for inclusion, and should be considered in the assessment 

of a space (Zeisel, Hyde, & Levkoff, 1994). All items were therefore categorised into 

zones broadly reflecting how these room types were likely utilised by the different user 

groups, including patient zones (private spaces such as patient rooms and bathrooms), 

shared zones (common spaces including family rooms, dining areas, and therapy 

spaces), entry zones (entrances, reception and waiting area) and staff zones (staff room, 

nursing station, any other staff-only spaces) to create a separate version of the survey 

relevant to each zone. Items were initially added only to the zones which they were 

specifically listed for, which resulted in a large number focused on patient zones and 

shared zones due to the focus of the Medical-Surgical Patient Room Post Occupancy 

Evaluation Tool on patient rooms and bathrooms only. In comparison, few items 

addressed design considerations for entry zones (9 items) and staff zones (0 items). For 

this study the observational survey was used for descriptive purposes, therefore the 

decision was made to include items in more than one zone if they were relevant to that 

space. Table 4 shows the final number of items relating to each evidence-based design 

goal included on the version of the survey for each zone. Although the focus was on 

physical features of the environment, items were also relevant to the other 

interconnected elements of a supportive environment according to Gesler (2003), 

including the social and symbolic environmental components, as indicated in Table 4. 

Possible responses to each item included “yes”, “no”, “not applicable”, or 

“cannot assess”. There was also space for additional notes for each item, to list observed 

features that supported the decision, or detail the reasoning behind responses to items. 
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Table 4 

Number of Items Relating to each of the Evidence-Based Design Goals for the Adapted 

Observational Survey (Total Items=237) 

Evidence-based design goals Gesler’s (2003) 

healing 

environments 

Patient 

zones 

Shared 

zones 

Entry 

zones 

Staff 

zones 

Phys Soc Sym 

1. Improve mobility & 

reduce falls 

   6 3 5 0 

2. Reduce risk of injury    3 4 0 1 

3. Reduce risk of 

contamination 

   7 6 6 6 

4. Improve hand sanitation    1 1 1 1 

5. Safe delivery of care    2 5 4 2 

6. Efficient delivery of care    11 8 0 3 

7. Improve communication    1 1 0 1 

8. Improve staff health    2 2 0 1 

9. Improve job satisfaction    3 3 0 2 

10. Reduce patient stress and 

anxiety 

   4 3 3 0 

11. Enable and enhance 

patient sense of control 

   2 10 1 0 

12. Increase patient 

engagement 

   1 1 0 0 

13. Improve patient 

satisfaction 

   3 3 3 0 

14. Facilitating social 

contact and support 

   4 12 1 0 

15. Improve comfort    3 3 3 0 

16. Regulation and quality of 

stimulation 

   4 5 1 0 

17. Respect privacy    7 4 2 0 

18. Supporting awareness 

and orientation 

   4 11 1 0 

19. Supporting continuity of 

self 

   4 8 3 0 

20. Supporting/ improving 

functional abilities 

   8 12 1 0 

Total    80 105 35 17 

Note. Phys= physical environment, Soc= social environment, Sym= symbolic environment. 
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Procedure 

Permission to conduct the observations at each neurorehabilitation unit was 

obtained from senior staff members at each unit, who informed staff about the research. 

Two researchers completed the relevant version of the adapted observational survey in 

eight key areas of the neurorehabilitation units (see Table 5). These areas were selected 

based on discussions with senior staff to represent a variety of types of spaces often 

used by patients, visitors and staff. The adapted observational surveys were completed 

over two consecutive working days at each unit by two independent observers, 

including the author. The length of time spent completing each survey varied due to the 

differences in length between the versions of the survey, ranging from approximately 25 

to 90 minutes for each location. With permission from users of the room, surveys were 

conducted while the rooms were in use to allow observation of people interacting within 

the environment. Exceptions to this included patient rooms and bathrooms, where the 

observers examined unoccupied rooms, noted key elements from the survey and 

completed the full surveys in a common room to support patient privacy and ensure 

delivery of care was not disrupted. The observers did not interact with users of the space 

unless approached by users. If questioned, the researchers briefly explained the project, 

the purpose of the observations and assured users of the space that the focus of these 

observations was the physical environment and the activity supported, not individual 

people. 
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Table 5 

Locations Observed at the Spinal Injury Unit and Brain Injury Unit 

Location type Spinal Injury Unit Brain Injury Unit 

Patient zone Patient rooms/bathrooms Patient rooms/bathrooms 

Shared zone Dining room 

Outdoor area 

Physiotherapy room 

Family room 

Dining room 

Courtyard 

Physiotherapy room 

Occupational therapy room 

Independent living unit 

Entry zone Upper entry area 

Lower entry area 

Entry area 

Staff zone Staff break room Staff break room 

 

 

Data analysis 

Responses for each item on the survey were entered into IBM SPSS Statistics 

(Version 22). Cohen’s kappa statistics were calculated to determine the level of 

agreement between the researchers for observations at each site. The data were then 

examined for differences in scoring between the two observers and any emerging 

patterns in these differences. For each location, responses to items for each of the 20 

evidence-based design goals (i.e., yes, no, cannot assess or not applicable) were 

analysed according to frequency counts. The percentage of “yes” responses from the 

number of items which were applicable and assessable was calculated for each 

evidence-based design goal and also for the three main categories of patient safety, 

worker safety and effectiveness and quality of care and patient experience, to determine 

the percentage of relevant features present in each location. Responses for each item and 

accompanying notes made by observers were collated to provide descriptions of aspects 

of environmental features that supported or did not support each evidence-based design 

goal. 
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User activity  

Following the previous stage of the research which aimed to describe the setting 

in terms of the physical features present (or absent) and the experiences that they might 

afford, observations of user activity were conducted to provide quantitative and 

qualitative information on the observable activity that occurs in situ, or in place. 

Activity mapping such as this complies with Canter’s (1977) model, which emphasises 

examination of user activity to better understand the impact of place. Various user 

interactions (including patients, visitors and staff) within the setting are also considered 

an important aspect of patient-centred care and supportive environments as proposed by 

Cott (2004) and Gesler (2003) respectively. Interaction and activity within healthcare 

facilities should be considered within temporal and spatial contexts, as it can vary 

across the day depending on schedules and practices specific to the setting (Waring & 

Bishop, 2010). User activity and equipment use was therefore observed over the course 

of an average day in common areas at both neurorehabilitation units to examine patterns 

in activity and use of the space. 

Materials 

The Assessment Tool for Occupational and Social Engagement (ATOSE) 

(Morgan-Brown & Chard, 2014) was used to record user activity at the 

neurorehabilitation units. The ATOSE survey requires observers to note the behaviours 

of patients, visitors, and staff within a given space at set intervals. This provides 

“snapshots” of activity at a moment in time, which are combined to examine activity 

within the space. User behaviour is broadly categorised as engaged in meaningful 

activity, either with others (e.g., engaging in care-related or recreational activities with 

others, verbal or non-verbal communication with one or more other people) or 

independently (e.g., interacting with the environment alone or without assistance, 



62 

 

including moving thorough the space, or recreational activity) and unengaged behaviour 

(passive or non-engagement with the environment including agitated, repetitive, and 

non-purposeful interactions)(Morgan-Brown, Ormerod, Newton, & Manley, 2011). The 

focus is on activity occurring within a specific location rather than shadowing the 

activities of individuals. The behaviours recorded are those that can be easily observed 

without interacting with users of the environment or inferring emotional states. It is 

therefore simple to use and less intrusive than many other observational measures 

(Morgan-Brown & Chard, 2014).  

The tool was originally developed for use in nursing homes (Morgan-Brown et 

al., 2011), so was discussed with staff and pilot tested at one of the neurorehabilitation 

units to ensure observation categories were appropriate and representative of the 

behaviours observed in the settings for the current study. Following this pilot stage, a 

number of minor changes were made to adapt the tool for use in these environments. 

The subcategories of provision of care (for staff and visitors) and receiving care (for 

patients) were combined with the category of interactive occupation because personal 

care would not typically occur in common areas at the units. Additionally, many social, 

cognitive and physical activities that patients engage in during rehabilitation have 

therapeutic benefits and therefore fall under the categories of interactive occupation or 

social engagement. ‘Isolated’ was also added as a category of passive engagement for 

patients, as this was of particular concern for staff and a problematic behaviour noted in 

the literature for inpatient rehabilitation (Janssen et al., 2014). In addition to user 

activity, the number of items of healthcare equipment present, whether or not each was 

in use, and approximate locations within the space were also recorded (example of 

adapted observation form in Appendix B). 
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Procedure 

The dining room and two central corridors were selected for observation at each 

unit. At the SIU, one researcher was located in the dining room and two observers were 

required to observe the corridors selected due to the layout (see Figure 6). At the BIU 

one researcher observed the dining room and one observed the corridors (see Figure 7). 

With permission from unit directors and key staff, the observers sat in locations selected 

in consultation with staff to ensure a suitable view of the corridors, while protecting 

patient privacy and remaining out of the way of users. They returned to the same 

location for each observation session. The day for the observations was selected based 

on staff recommendations for one that would be representative of a typical day. 

Discussions with staff following the observations at both units confirmed that results 

were representative of a typical day. 

 

 

Figure 6. Schematic of Spinal Injury Unit (SIU) layout. 
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Figure 7. Schematic of Brain Injury Unit (BIU) layout. 

 

 

Four two-hour observation sessions were held at each unit. Observation times 

were selected in consultation with staff to suit clinical schedules and allow the 

researchers to be introduced to staff on duty. This resulted in minor variation in 

observation times across the units. However, at both units, observations times were 

chosen to ensure a range of times across the day, including during the morning (SIU= 

7:30 to 9:30, BIU= 9:15 to 11:15), midday (SIU= 10:30 to 12:30, BIU = 11:30 to 

13:30 ), the afternoon (SIU=14:00 to 16:00 , BIU= 14:15  to 16:15 ) and the evening 

(SIU= 16:30 to 18:30, BIU= 16:30 to 18:30).  At both the SIU and BIU, observations 

were recorded in the corridors for all four sessions. At the SIU observations in the 

dining room were recorded for the morning and midday sessions only, as the space was 

required for clinical purposes and observations were discontinued. Observations in the 

BIU dining rooms were conducted to match the SIU, also recording activity for the 

morning and midday sessions only. 
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In accordance with the ATOSE protocol (Morgan-Brown & Chard, 2014), during 

each observation session, observers methodically scanned the environment at five 

minute intervals and recorded the activities of patients (people receiving rehabilitation), 

staff (clinicians, practitioners, cleaning, maintenance and catering staff) and visitors (all 

other people in the setting). Twenty-five observations were recorded for each session, 

resulting in 100 unique observations for the corridors and 50 unique observations for the 

dining room at each unit. In line with previous research using the ATOSE, the observers 

also recorded brief notes with descriptive information on activity to provide context for 

the data where possible (Morgan-Brown et al., 2011). To ensure consistency of 

responses between researchers, a training session was held prior to data collection and 

an adapted scoring guide provided for reference during the observations (see Appendix 

C). 

Staff and patients were informed about the study by key staff contacts prior to 

the observations taking place. Observers aimed to be unobtrusive and avoid interaction 

with users to minimise potential influence on user activity. If approached by patients, 

visitors or staff, the observers briefly explained the research and reassured them that no 

personal or identifiable information was being recorded. 

Data analysis  

The data on user activity and equipment counts in each location were entered 

into IBM SPSS Statistics (Version 22). The counts in each category for user activity 

were then combined to form three main categories (Morgan-Brown & Chard, 2014); 

engaged in activity with others, independently engaged in activity, and unengaged. 

Descriptive information was calculated for each of the variables and mapped 

graphically to illustrate patterns in activity across the day. In each location, equipment 

present at the beginning and end of each observation session was counted and mapped 
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to illustrate patterns over the course of the day. Notes made by each of the observers 

were collated to provide a narrative description of user activity to provide further 

information and context for the results. 

User experiences 

The final element of data collection for this study was an in-depth exploration of 

user experiences in accordance with Canter’s (1977) third element of place, user 

conceptions. A series of interviews and focus groups was conducted by the author with 

staff and patients at each unit to understand their perspectives and experiences of the 

neurorehabilitation built environment and the support it provided. Case study research 

emphasises methodological flexibility the need to select methods which suit the setting 

and users for each individual case (Eisenhardt, 1989). Following discussion with 

clinical staff, recruitment and data collection methods (interviews and/or focus groups) 

were adapted to suit each unit and its policies, and ensure that the study did not impact 

on or interfere with the day-to-day operation of the unit or delivery of clinical care. 

Subsequently, there was slight variation in the process of data collection relating to 

whether interviews or focus groups were undertaken across the two units, but this 

process variation was not expected to alter the content of the data collection.  

Staff focus groups 

Focus groups were selected as the method of involvement for staff as it allowed 

for discussion amongst staff from different health disciplines, and exploration of the 

breadth of rehabilitation experiences (McLafferty, 2004). This included experiences that 

staff themselves have had, as well as the experiences of patients and family members 

they have witnessed. Two focus groups were held with SIU staff, and one focus group 

with BIU staff, with times selected to allow participation from a range of health 

disciplines. Staff were eligible to participate if they were 1) currently working at the 
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unit and 2) their roles involved regular contact with patients and families at the unit. 

Information flyers were placed around the unit in main staff areas (e.g., staff break 

room, nursing station) and circulated via email to invite them to participate in the 

research (see Appendix D). 

In total, 23 SIU staff (focus group 1 n=13, focus group 2 n=10) and 10 BIU staff 

participated in the focus groups. Demographic information is provided in Table 6. 

Nursing staff comprised around one-third of the total staff participants. However, this 

was not considered problematic, as nursing staff comprise a large proportion of the unit 

staff and work closely with patients and their families, so are likely have good insight 

into the experiences of patients and families at the units.  

Focus groups were held on site at the neurorehabilitation units for a duration of 

60-90 minutes. All participants were present for at least 60 minutes of the discussion 

with some staff leaving early due to clinical demands. Two to three researchers were 

present at each focus group, including one researcher experienced in facilitation of 

focus groups, as is recommended by Stewart, Shamdassani and Rook (2007) for 

effective management of group dynamics and discussions. In accordance with standard 

ethical protocol, participants signed a consent form to indicate willingness to participate 

(see Appendix E).  
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Table 6  

Staff Demographic Information for Spinal Injury Unit (n=23) and Brain Injury Unit 

Participants (n=10) 

Demographic information Spinal Injury Unit staff 

(n=23) 

Brain Injury Unit staff 

(n=10) 

Gender   

Male 7 (30%) 1 (10%) 

Female 16 (70%) 9 (90%) 

   

Age (years)    

Mean (SD) 35.06 (9.93) 42.89 (15.58) 

Minimum 25 28 

Maximum 60 67 

   

Discipline   

Nursing 7 (30%) 4 (40%) 

Medical 4 (17%) 2 (20%) 

Social Work 3 (13%) 1 (10%) 

Physiotherapy 2 (9%) 1 (10%) 

Occupational Therapy 1 (4%) 1 (10%) 

Leisure Therapy 1 (4%) N/A 

Administration 1 (4%) N/A 

Psychology N/A 1 (10%) 

Did not disclose 4 (17%) N/A 

   

Experience in occupation (months)   

Mean (SD) 132.17 (142.60) 213 (159.22) 

Minimum 2 30 

Maximum 480 516 

   

Time working at current unit 

(months) 

  

Mean (SD) 92.56 (132.99) 84.18 (69.18) 

Minimum 2 0.75 

Maximum 480 204 

Note. Due to rounding not all total percentages equal 100% 
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Audio from the focus groups was recorded with permission from participants.  

All focus groups followed the same protocol, which included open questions to generate 

discussion on three main topics, 1) general perceptions of the unit, 2) experience 

mapping and 3) recommendations for future rehabilitation unit design (see Appendix F 

for full focus group protocol). Questions within each topic also prompted discussion on 

each of the built environment components described by Gesler (2003), including the 

physical, social and symbolic environments. To understand their general perceptions of 

the space staff were asked to individually write down the three key challenges in the 

built environment that they believed existed in the current unit. As a group, they were 

then asked a series of questions including how they would describe the unit, what they 

liked and disliked about it, and the key challenges they identified were further 

discussed. Staff then mapped their own and patient (and family) experiences within the 

rehabilitation built environment using a method drawing on the principles of experience 

mapping described by Bate and Robert (2007a). Staff were asked to identify critical 

points of their own experience of working within the neurorehabilitation setting, which 

were referred to as ‘memorable moments’. For each memorable moment, staff were 

asked to describe the experience, negative or positive aspects about this moment, and 

what impact the built environment might have had, if any. Staff were also asked to 

comment on key experiences for patients across the course of their rehabilitation and 

their needs at each stage of rehabilitation. Finally, the groups discussed considerations 

for future rehabilitation settings. Each individual also completed a form with 

demographic information (see Appendix G) and provided a rating of their level of 

satisfaction with the built environment on a scale from 0 (completely dissatisfied) to 

100 (completely satisfied) (see Appendix H). 
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Patient interviews and focus group 

Individual semi-structured interviews were conducted with patients from the 

SIU as this method allowed for a more detailed exploration of individual experiences. 

Following discussion with clinical staff at the BIU, the researchers were advised to 

follow a focus group method with BIU patients rather than individual interviews. This 

method was better suited to policies at the BIU which required patients to be supervised 

by staff at all times, as patients were more easily assembled together and supervised by 

staff in the common room of the BIU. 

Patients currently participating in rehabilitation at the SIU and BIU were eligible 

to participate if they were 1) medically stable and 2) were viewed by senior staff as able 

to provide consent to participate, and meaningfully communicate their experiences or 

views, which could be facilitated by family members if required. Potential participants 

were contacted through a third-party consent procedure. Key staff at the 

neurorehabilitation units identified patients who met the inclusion criteria and 

approached them on behalf of the research team, providing them with a flyer for the 

research (see Appendix I). At the SIU, patients interested in participating selected a 

suitable time and day within a three week period to participate in a one-on-one 

interview, which the staff member then communicated to the researcher. For BIU 

patients, a suitable time for the focus group was selected in consultation with staff, who 

invited eligible patients to attend. On the day of the interviews or focus group, the 

researcher briefly reviewed the information and consent forms with participants, who 

then signed the forms to confirm their consent to participate (see Appendix J)  
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In total, twelve patients with SCI participated in individual semi-structured 

interviews and twelve patients with ABI took part in the focus group. Demographic 

information for patients is presented in Table 7. Approximately 70% of the total patients 

who participated were male, however this is consistent with the reported incidence of 

injury, which indicates that males are more likely than females to sustain an SCI or ABI 

(Australian Institute of Health and Welfare, 2007; Norton, 2010). Patients were given 

the option to have a support person present during the interview or focus group. One 

SIU patient elected to have their partner present for half of the interview. Seven family 

members were also present at the BIU focus group supporting four patients. Information 

on injury severity was not available for patients at the BIU. 

Patient interviews and the focus group were conducted on site at the 

rehabilitation units and did not exceed 90 minutes. Audio was recorded with permission 

from patients, with the exception of four interviews conducted at the patient bedside 

rather than in a private room for health-related reasons. Detailed notes were taken from 

these interviews instead to avoid recording other conversations taking place in the room 

as other patients received care.  

 

. 
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Table 7 

Patient Demographic Information for Spinal Injury Unit and Brain Injury Unit Participants 

Demographic information Spinal Injury Unit 

patients (n=12) 

Brain Injury Unit 

patients (n=12) 

Gender   

Male 8 (67%) 9 (75%) 

Female 4 (33%) 3 (25%) 

   

Age (years)   

Mean (SD) 52.33 (19.74) 47.50 (7.80)a 

Minimum 19 34 

Maximum 75 56 

   

Approximate time at unit (months)   

Mean (SD) 5.63 (2.77) 1.50 (1.70) 

Minimum 2 0.25 

Maximum 11 5.75 

   

Cause of injury   

Fall 3 (25%) N/A 

Surgery 3 (25%) N/A 

Sport-related injury 2 (17%) N/A 

Workplace accident 1 (8%) N/A 

Cumulative spinal damage 1 (8%) N/A 

Motor vehicle accident 2 (17%) 4 (33%) 

Stroke N/A 4 (33%) 

Assault N/A 1 (8%) 

Cycling accident N/A 1 (8%) 

Not reported N/A 2 (17%) 

   

Type of injury (SCI only)   

Paraplegia 5 (42%) N/A 

Tetraplegia 7 (58%) N/A 

Note. Due to rounding not all total percentages equal 100%.  

a Data on age was missing for four patients, average age was calculated based on data available 

from eight participants. 
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Similar to the staff focus groups, the protocols for the patient focus group and 

interviews included a series of open questions and prompts to generate discussion on 

three main topics; 1) general perceptions of the unit, 2) experience mapping and 3) 

recommendations for future rehabilitation unit design (see Appendix K for SIU patient 

interview protocol and Appendix L for the BIU patient focus group protocol). To 

explore their general perceptions of the space, patients were asked questions such as 

how they would describe the setting, what they liked or did not like about the built 

environment at the unit and what worked well or not so well. Experience mapping was 

then conducted with both the SIU and BIU patients, however questions differed slightly 

to suit the interview and focus group formats. For the individual interviews, SIU 

patients were asked to describe where, in their opinion, their rehabilitation journey 

began. Prompts such as “what happened next?” were used to encourage participants to 

tell the story of their rehabilitation and how this may have been affected by the built 

environment, up to the present time. For the BIU patient focus group, patients were 

asked to discuss different spaces at the unit and were prompted to recount experiences 

in those spaces. This included their perceptions on how the environment had impacted 

them, and what they would improve if they could make changes to those spaces. 

Patients at both the SIU and BIU were also asked for their perspectives on family and 

staff experiences. Finally, all patients discussed important features and considerations 

for future neurorehabilitation settings. Patients also completed surveys with 

demographic and injury-related information (see Appendix M) and using the same form 

as staff, provided a rating of their level of satisfaction with the current SIU built 

environment on a scale from 0 (completely dissatisfied) to 100 (completely satisfied). 
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Considerations for research with potentially vulnerable populations 

Following the interviews and focus groups, all participants were given the 

opportunity to provide feedback on the process, discuss how they were feeling and ask 

any further questions about the research. Debriefing is particularly important in cases 

where people are discussing situations or experiences that may have been distressing 

(Paterson & Scott-Findlay, 2002). For patients and families in particular, social workers 

at each site who were familiar with the research were available to speak to participants 

with any concerns or issues that they wanted to discuss further. Staff and patients did 

not report any concerns during the debriefing process. 

Data analysis 

To analyse the quantitative data from staff and patient satisfaction ratings, 

average scores were calculated for each user group independently for staff and patients 

from the SIU and BIU. 

Qualitative data from both units was analysed thematically to provide a 

description of, and examine patterns in, user experiences reported at both units. 

Thematic analysis aims to closely examine the text by breaking it down into small units 

of meaning which are then analysed through a process of description to present a “rich 

and detailed, yet complex account of the data” (Vaismoradi, Turunen, & Bondas, 2013, 

p. 400). The current thematic analysis was conducted in accordance with the six steps 

outlined by Braun and Clarke (2006), which included (1) familiarisation with the data, 

(2) generating initial codes, (3) looking for themes, (4) reviewing themes, (5) defining 

and naming themes and (6) producing a report of the analysis. Within these steps, 

categories and concepts from each data source (interview or focus group) must be 

considered within the context from which it comes to capture the intended meaning, and 

also analysed across datasets for a final result which is representative of all of the data 
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(Bazeley, 2013). In accordance with this process, and steps 1 and 2 listed above, data 

were coded and first examined separately for each user group (patients and staff) and 

unit (SIU and BIU), and as part of the process of analysis, initial reports were produced 

for each data set independently. These reports provided detailed descriptive information 

on the experiences and perspectives of patients and staff at each unit and were included 

as a component of the within-case analysis. The following paragraphs detail the steps 

taken to begin the thematic analysis and produce these within-case descriptions (steps 1 

and 2 above). The remaining steps in the thematic analysis (steps 3 to 6), which focused 

on providing a deeper understanding of underlying concepts common throughout the 

entire dataset, were conducted across the cases (SIU and BIU). Specific details of this 

component of the analysis are provided in the following section describing the method 

for the cross-case analysis.  

To prepare the data for analysis, audio from the interviews and focus groups was 

transcribed verbatim. Identification codes were assigned to each interview or focus 

group to preserve confidentiality during analysis and reporting of results, while 

allowing for analysis of responses within the appropriate context during the coding 

process. These identification codes included an indication of the participant’s role at the 

unit (St= staff, Pt= patient, or Pt/F= family member assisting or supporting patient), the 

neurorehabilitation unit (SIU or BIU) and for SIU data, a number distinguishing 

between the multiple focus groups (01 or 02) and patient interviews (01 to 12). The full 

transcripts and notes from each interview and focus group were reviewed to ensure 

accuracy of transcription and increase familiarity with the data, while searching for 

patterns and noting key phrases and ideas for coding. Each transcript was then coded 

manually line-by-line to generate initial codes (1st level coding). Codes were developed 

inductively based on detailed readings of the data, as opposed to coding driven by 
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existing theory (Strauss & Corbin, 1998), and reflected the words used by the 

participants where possible to assist in capturing the intended meaning of respondents 

(Stringer, 2014). Initial codes were discussed with a second researcher to ensure coding 

was logical and consistent. This researcher also coded one transcript independently to 

generate potential codes, allowing for exploration of possible alternative interpretations 

of the text to reduce the risk of bias in coding due to any preconceived ideas about the 

data (Bazeley, 2013).  

Coded data at this stage tended to reflect features of the built environment, the 

experiences that users associated with these features, and evaluations of these features 

and the units as a whole. This data was categorised to group similar or related ideas and 

experiences together and was described in detail to provide insight into staff and patient 

perceptions of the functioning and supportiveness of the SIU and BIU settings. These 

descriptive results are presented separately for each unit as the final component of the 

within-case analyses. 

Cross-case Analysis (Step 5) 

Following the initial descriptive analysis of the data for each case, the remaining 

stages of thematic analysis process as outlined by Braun and Clarke (2006) (steps 3 to 

6) were conducted to identify patterns in user experiences within and across the 

datasets. This extended findings reported for each individual case study by providing 

deeper insight into the interaction between staff and patients at both the SIU and BIU, 

and the supportive function of the built environment across the settings.  

The initial codes developed and descriptions generated for the within-case 

analyses were reviewed and a second level of coding conducted in collaboration with 

two other researchers. This process aimed to further refine and develop the codes and 

reorganise them into fewer codes which represented more complex concepts and ideas 
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(Saldaña, 2016). Coding at this stage was an iterative process and included recoding of 

data as ideas and concepts were further developed. The coding framework, which 

provides a summary of the second level codes and concepts developed, is provided in 

Appendix N.  

Second level codes and the relevant data extracts were then analysed by 

searching for similar and conflicting ideas, patterns and relationships between the coded 

segments of text (Bazeley, 2013). This included comparison between user groups (staff 

and patients) and sites (SIU and BIU), identifying common and divergent experiences 

of neurorehabilitation and the built environment, and exploring how these personal 

factors and environmental contexts may impact experiences. This process supported the 

development of potential themes, which can be understood as “significant concepts that 

link substantial portions of the interviews together” (Morse & Field, 1995, p. 140) and 

are typically more abstract than the codes developed. Potential themes were examined 

and revised to ensure they were representative of the individual data extracts coded and 

the dataset as a whole (Braun & Clarke, 2006). Potential themes were also reviewed 

with two senior researchers experienced in qualitative analysis, and developed further 

through discussion, leading to identification of a single overarching theme. The 

finalised theme was defined, named, and a report of the results produced using 

participant quotes to illustrate key concepts and experiences described by staff and 

patients at both the SIU and BIU.  

Synthesis and Final Report (Step 6) 

The final stage of the research involved a synthesis of results from both the 

within-case and cross-case analyses. In accordance with case study methods and the 

replication logic underlying the use of multiple cases, major findings from the four 

embedded unit of analysis for the within-case analyses (i.e., building purpose and 
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intentions, physical features and affordances, user activity and user experiences) and the 

cross-case analysis were synthesised to extend findings from each individual case 

(neurorehabilitation unit) (Eisenhardt, 1989; Yin, 2009). Key findings were considered 

in relation to previous research and literature to position these findings within the 

current knowledge on rehabilitation and health design (Eisenhardt, 1989). 

Considerations for Conducting Rigorous Research 

Case studies are often considered less rigorous compared to other forms of 

research driven by clear hypotheses, examining causal relationships and including large 

sample sizes, however Flyvbjerg (2006) argues that the quality of case studies should be 

judged on different, but equally strict criteria. Extending this, Yin (2009) suggests that 

the criteria typically used in research, including reliability (methods and results could be 

reproduced), construct validity (measures assess the intended constructs) and external 

validity (generalisability beyond the immediate case) are broadly applicable, but may be 

addressed differently in case study research. In particular, while generalisability to other 

populations is often included as a criterion for other types of research (external validity), 

in case study research, the aim is to instead generalise to a broader theory (Eisenhardt, 

1989, Yin, 2009). While those criteria are frequently used for quantitative research, 

different but related criteria are often used to assess the quality of qualitative research, 

including credibility (similar to internal validity), transferability (external validity), 

dependability (reliability) and confirmability (objectivity) (Lincoln & Guba, 1985). 

Focusing specifically on quality in case studies, Eisenhardt (1989) provided a list of 

considerations which can be applied to qualitative or quantitative case studies, or mixed 

methods approaches, as was used in the current study. These criteria must be addressed 

across the course of the research from the design of the study to the production of the 

final report, to ensure the conduct of rigorous, theoretically useful research. Each of 
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these have been included in the present study and are described above in this chapter at 

each relevant stage of the research. A summary of these methods, their purpose and 

application to the current study is provided in Table 8.  

Chapter Summary 

The current research used a multi-method, multiple-case study design to explore 

the supportive function of the built environment at two specialist inpatient 

neurorehabilitation units; a spinal injury unit and a brain injury unit. Each case included 

four embedded units of analysis to explore the interaction between people and place in 

these settings, including analysis of 1) original building purpose and design, 2) physical 

features and affordances of the setting, 3) user activity and 4) user experiences of the 

built environment. In line with case study approaches (Yin, 2009) an initial, separate 

analysis of data for each case was conducted to provide a detailed description of each 

neurorehabilitation unit (Chapters 3 and 4 for the SIU and BIU respectively). A cross-

case analysis of user experience was then conducted to provide a more detailed analysis 

of how the built environment may impact on experiences of neurorehabilitation for SCI 

and ABI (Chapter 5). Finally, key findings from both the within-case and cross-case 

analyses were synthesised and examined in relation to the existing literature to provide 

further insight into supportive design within neurorehabilitation built environments 

(Chapter 6). 
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Table 8  

Application of Eisenhardt's (1989) Consideration for Case Study Research in the Current Study  

Stage of research 

(Yin, 2009) 

Important considerations of 

case study research 

(Eisenhardt, 1989)  

Purpose (Eisenhardt, 1989) Inclusion in the current study 

Study design  Research question  Providing a focus for the research Research aim and questions (presented in Chapter 2) were 

developed to provide a focus for the research. 

 Possibly a priori constructs Grounding constructs and measures 

in existing research/literature 

(construct validity/ credibility) 

Research was guided by the concept of supportive 

environments as defined by Gesler (2003), including the 

physical environment and related social and symbolic elements, 

and the components of patient-centred rehabilitation described 

by Cott (2004).  

Selection study components and methods was guided by 

Canter’s model of place (1977), including physical features, 

activity and user perceptions. 

 Neither theory nor hypothesis Theoretical flexibility Study was exploratory and guided by research aims and 

questions, no hypotheses were generated or specific theory 

tested. 

 Specified population Defining limits of the study Patients and staff currently involved in inpatient 

neurorehabilitation at one of the two rehabilitation units 

identified (Spinal Injury Unit and Brain Injury Unit). 

 Theoretical sampling Focus on cases that help to build 

theory by extending or replicating 

findings 

Two cases selected (Spinal Injury Unit and Brain Injury Unit) 

to provide cases of difference for the purpose of comparison. 
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Stage of research 

(Yin, 2009) 

Important considerations of 

case study research 

(Eisenhardt, 1989)  

Purpose (Eisenhardt, 1989) Inclusion in the current study 

Data collection Multiple methods of data 

collection 

Triangulation of data sources 

(construct validity/ credibility) 

Several types of data were collected across each site, including 

archival data, observational data on the setting and user activity, 

interviews and focus groups. 

 Qualitative and quantitative 

data combined  

Strengthen conclusions with 

multiple data types 

Both quantitative data (physical features survey, user activity 

mapping and user satisfaction ratings) and qualitative data 

(descriptive components of physical features survey and user 

activity mapping, qualitative user perspectives and experiences) 

were collected at each site. 

 Use of case study protocol Transparency, reliability / 

dependability and confirmability 

Data collection methods followed protocols detailed in the 

sections above. 

 Multiple investigators Reliability/ dependability and 

confirmability 

Multiple researchers were involved in collection and analysis of 

each component of the research, as described in the relevant 

sections above. Analyses and conclusions were discussed 

throughout the research with supervisors and other senior 

researchers. 

 Overlap data collection and 

analysis 

Allows for adjustment of processes 

where required 

Observational data were partially analysed prior to interviews 

and focus groups to allow for questions based on these findings 

and patient and staff feedback and insights into these initial 

findings. 

Field notes were written throughout the data collection process. 
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Stage of research 

(Yin, 2009) 

Important considerations of 

case study research 

(Eisenhardt, 1989)  

Purpose (Eisenhardt, 1989) Inclusion in the current study 

 Flexible and opportunistic 

data collection methods 

Supporting in-depth examination of 

each case 

Methods were developed and adapted in discussion with key 

clinical staff to ensure methods of data collection were 

appropriate for each unit, as described in sections above. 

 Develop case study database 

for storage and organisation 

of raw data 

Reliability/ dependability Data for each component of the research was stored in raw form 

and analysed form, in accordance with ethical guidelines, to 

allow an iterative process of data analysis and a clear audit trail. 

Within-case data 

analysis 

Within-case analysis Allows familiarity with data and 

preliminary ideas for theory 

generation 

Each case was analysed separately, with results provided in 

Chapters 3 (Spinal Injury Unit) and 4 (Brain Injury Unit). 

Cross-case data 

analysis  

Cross-case pattern searching 

using divergent techniques 

Ensures detailed, comprehensive 

analysis 

Thematic analysis following the process described by Braun 

and Clarke (2006) was used to methodically explore similarities 

and differences across cases (Chapter 5). 

Synthesis and 

production of 

final report 

Iterative tabulation of 

evidence for each construct 

Comprehensive, clear  synthesis of 

results 

Main findings from within-case and cross-case analyses are 

synthesised and linked to the concept of supportiveness 

described by Cott (2004) (Chapter 6). 

 Replication, not sampling, 

logic across cases 

External validity Results were examined across each site independently and 

across the sites to highlight nuances and extend the results. 

 Search evidence for “why” 

behind relationships 

Internal validity Each stage of the within-case and cross-case analyses explored 

the underlying relationship between people and place, including 

why and how people were or were not being supported by the 

built environment. 
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Stage of research 

(Yin, 2009) 

Important considerations of 

case study research 

(Eisenhardt, 1989)  

Purpose (Eisenhardt, 1989) Inclusion in the current study 

 Comparison with conflicting 

literature 

Positioning findings in current 

knowledge 

Results were compared to existing literature in Chapter 6. 

 Comparison with similar 

literature 

Positioning findings in current 

knowledge 

Results were compared to existing literature in Chapter 6. 

 Theoretical saturation when 

possible 

Indicates an end point of the study The number of cases to be examined (two sites) was selected 

prior to commencement of the study, based on theoretical value 

(comparison of spinal injury and brain injury populations and 

neurorehabilitation settings) and consideration of practical 

limitations (e.g., time, resources).  

Note. Table adapted from Eisenhardt (1989). 
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Chapter Three 

Case One: Spinal Injury Unit Within-Case Analysis 

 

The Spinal Injury Unit (SIU) was a statewide service that offered rehabilitation 

services for both inpatients and outpatients. The SIU occupied the top two levels of a 

three-storey building. The upper level included the outpatient areas, offices for social 

work and medical staff, and a conference room shared with other hospital departments. 

The lower (2nd) level was comprised of the inpatient ward, which accommodated up to 

40 patients, and therapy areas. The lower level occupied by the SIU was the main focus 

of this study as it was the main inpatient space. Rooms within the inpatient ward formed 

a racetrack layout, with patient rooms arranged on the outside and bathrooms and staff 

spaces on the inside (see Figure 8). The dining room, physiotherapy and occupational 

therapy rooms were located in a separate, adjacent building. Staff areas including 

offices for medical staff and senior nursing staff, and a break room for nursing staff 

were located in the main ward area. Office spaces for physiotherapists and occupational 

therapists were located in their respective therapy spaces. This chapter presents the 

results of the within-case analysis of the SIU, which aims to examine the supportiveness 

of the SIU built environment using the methods outlined in Chapter 2. This includes the 

results of analysis of four main components, 1) the original building purpose and 

design, 2) physical features and affordances of the environment, 3) user activity and 4) 

user experiences of the setting.   
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Figure 8. Plan of current Spinal Injury Unit inpatient area. This image has been printed with the kind permission of the Spinal 

Injuries Unit, Queensland Spinal Cord Injuries Service, Division of Rehabilitation, Metro South Health. 
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Original Building Purpose and Design 

The SIU was built for purpose and completed in 1985. The Director of the unit 

at the time was closely involved in the process, conducting research, national and 

international site visits to other spinal injury units, and reflecting on his experience as a 

practitioner to develop detailed plans illustrating his vision for the setting (see Figure 9 

and Figure 10). Notes included on these designs indicated that these proposed plans 

adhered to building standards and codes relevant at that time, and included the room 

types, fixtures and provisions for equipment considered important to delivery of care. 

For instance, plans indicated that the width of corridors and doorways should 

accommodate the movement of equipment and wheelchairs, different height benches 

were planned to allow people in wheelchairs and standing independently to participate 

in activities, and staff work spaces were designed and located within the unit to support 

efficiency of care and rehabilitation activities. The proposal for the occupational therapy 

room also included various activity spaces to support the practice of a range of common 

activities, such as a laundry, bathroom, bedroom and work spaces.  

With consideration of the Director’s research and ideas, a preliminary design was 

developed by an architect, in consultation with staff and patients (see Figure 11 to 14). 

This design retained several features of the Director’s vision for the ward, including the 

racetrack layout with staff work spaces in the centre of the building, a combination of 

single-patient, two-patent and four-patient rooms located around the outside of the 

corridor, a six-bed acute ward and a veranda for patients. The occupational therapy 

space designed by the architects also included a variety of spaces as suggested within 

the Director’s vision, such as the heavy and light work areas, a quiet room and various 

spaces to resemble domestic environments. The architect’s initial proposal outlined the 

types of rooms to be included and the furnishings, fittings and equipment considered 
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critical for operation of a spinal injury unit. It also listed several goals considered 

important in the design of the building (see Figure 15), and identified a number of 

specific considerations for different spaces to assist in meeting these requirements. 

Examination of the proposal identified three main categories of requirements and 

considerations, those related to the location and accessibility of and within the unit, 

those to ensure safe and efficient care, and those to support more pleasant experiences 

of rehabilitation for patients. These design goals and considerations are summarised in 

Table 9 and the potential contribution to location and accessibility, safe and effective 

care, and patient experiences is identified. As the constructed building differed from the 

original design proposed, inclusion or non-inclusion of these features is also indicated in 

the table. 

Location and accessibility of the SIU was a key issue addressed in the architect’s 

proposal. Plans identified the need for simple, fast access to the unit for transfer of 

patients via ambulance or from other hospital departments. Accessibility within the unit, 

including for those using wheelchairs, and fast access to critical spaces such as the acute 

care unit were also a priority. All of the considerations listed in the proposal for 

accessibility were included in the building constructed, with the exception of patient 

bathrooms located adjacent to or within shared patient rooms. 
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 Figure 9. Director's vision for the Spinal Injury Unit, ward area, 1977. This image has been printed with the kind permission of the 

Spinal Injuries Unit, Queensland Spinal Cord Injuries Service, Division of Rehabilitation, Metro South Health. 
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Figure 10. Director's vision for Spinal Injury Unit, occupational therapy area, 1977 

(note inclusion of quiet room and internal patient kitchen concept). This image has been 

printed with the kind permission of the Spinal Injuries Unit, Queensland Spinal Cord 

Injuries Service, Division of Rehabilitation, Metro South Health. 
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Figure 11. Architect's proposal for the Spinal Injury Unit, building cross-section, 1978. 

This image has been printed with the kind permission of the Spinal Injuries Unit, 

Queensland Spinal Cord Injuries Service, Division of Rehabilitation, Metro South 

Health. 
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Figure 12. Architect’s proposal for the Spinal Injury Unit, ward level, 1978 (note 

inclusion of intensive care unit and outer location of the dining room/kitchen). This 

image has been printed with the kind permission of the Spinal Injuries Unit, Queensland 

Spinal Cord Injuries Service, Division of Rehabilitation, Metro South Health. 
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Figure 13. Architect’s proposal for the Spinal Injury Unit, therapy level, 1978. This 

image has been printed with the kind permission of the Spinal Injuries Unit, Queensland 

Spinal Cord Injuries Service, Division of Rehabilitation, Metro South Health. 
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Figure 14. Architect’s proposal for the Spinal Injury Unit, gymnasium level, 1978. This 

image has been printed with the kind permission of the Spinal Injuries Unit, Queensland 

Spinal Cord Injuries Service, Division of Rehabilitation, Metro South Health. 
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Figure 15. Design requirements from architect’s brief, 1978. This image has been 

printed with the kind permission of the Spinal Injuries Unit, Queensland Spinal Cord 

Injuries Service, Division of Rehabilitation, Metro South Health. 
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Table 9  

Design Components and Considerations Described in Architect’s Brief and Proposal for Spinal Injury Unit Building (1978) 

Location Original design component/ consideration contained in brief Location/ 

accessibility 

Safe, 

efficient care 

Patient 

experiences 

Present in building 

constructed (2016)? 

Whole unit Building designed to meet Australian Standards, especially 

with consideration to width of corridors and doorways to 

support movement of large equipment 

   Yes 

 Building to relate harmoniously to adjacent structures    Yes 

 Two lifts, stairs and external ramps to connect the different 

levels of the unit 

   Yes 

 Each floor level to have direct access to ground    Yes 

 Outpatient area access to be simple and direct    Yes 

 Ambulance access to unit to be simple and direct    Yes 

 All wards including intensive care (acute) ward to be on one 

floor 

   Yes 

 Areas with similar functions on the same levels for ease of 

access 

   Yes, with the exception of 

a few staff offices located 

on the upper level 

 Construction to be designed to minimise damage by 

wheelchairs  

   Yes 

 Reduce building size to minimum compatible with the 

requirements of the brief and its successful functioning 

   Yes 
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Location Original design component/ consideration contained in brief Location/ 

accessibility 

Safe, 

efficient care 

Patient 

experiences 

Present in building 

constructed (2016)? 

 Race-track design corridor for efficiency and spaciousness    Yes 

 Intercom to support staff communication    Yes 

 General servicing to be designed to minimise conflicts with 

clinical and therapeutic traffic 

   Yes 

 Air flow and ventilation to support infection control and 

hygiene 

   Yes 

 Air-conditioning to support patients with difficulty with 

regulation of body temperature 

   Yes 

 Veranda and wide windows to provide a pleasant space for 

patients 

   Yes a 

 Living areas to be shaped other than “rectangular boxes” 

where possible 

   No, with the exception of 

the dining room only, all 

rooms are rectangular in 

shape 

 Imaginative, bright, variable colour scheme , avoiding white 

and grey colour typically found in hospitals 

   No 

      

Staff spaces Nurses’ station positioned centrally to provide access and 

control over all spaces 

   Yes 

 Doctor’s office located near acute ward    Yes 
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Location Original design component/ consideration contained in brief Location/ 

accessibility 

Safe, 

efficient care 

Patient 

experiences 

Present in building 

constructed (2016)? 

 Staff offices to include doors that can be closed to support 

privacy and avoid unnecessary interruptions 

   Yes 

Patient rooms Variation in room capacity (four, two and single patient 

rooms) to allow staff to choose appropriate configurations, 

especially for the purpose of infection control 

   Yes 

 Ensure all wards have maximum lookout, visual or physical 

access to outdoors  

   Yes, all rooms have large 

windows with view of 

outdoor area or car park 

 Windows that patients can open to allow contact with outside    Yes, windows can be 

unlocked and opened 

 View of nature from windows    No 

 Mirrors strategically placed in rooms to allow patients lying 

in bed to see outside through the window 

   No 

 Landscaped and furnished balconies and decks for most 

patient rooms 

   No 

 Design of ward to be “domestic” rather than institutional    No 

 One television set per two beds    Yes, each bed has an 

individual television set 

Bathrooms Four-bed wards to have attached toilet and shower facilities    No 



98 

 

Location Original design component/ consideration contained in brief Location/ 

accessibility 

Safe, 

efficient care 

Patient 

experiences 

Present in building 

constructed (2016)? 

 Bathrooms to be shared by a maximum of four patients to 

avoid cross-contamination and address adverse effect of 

centralised bathroom facilities on patients 

   Yes, with the exception of 

the acute ward.  

Therapy 

spaces 

Variety of therapy spaces to suit difference in patient 

preferences, goals, needs and changing needs across 

rehabilitation  

   No 

 Spaces resembling familiar household spaces to practice 

functional skills, including a bedroom and kitchen 

   No 

 Separate, private space for self-conscious patients to practice, 

or for patients to complete work/ study quietly. 

   No 

Dining room, 

family room 

Open, interconnected spaces placed away from ward area    No 

Dining room- open, away 

from ward, separate from 

main building (not 

interconnected) 

Family room- Small, not 

open, across from acute 

ward. 

a This veranda was extended in 2001 to create the current outdoor space.
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Environmental design to support safe, efficient care, which was a key focus of 

the Director’s vision for the unit, also formed a critical component of the architect’s 

proposal. As would be expected, the proposal and building constructed adhered to 

Australian building standards and fire safety requirements of that time. The layout of the 

unit also aimed to maximise efficiency of movement. A racetrack layout was utilised 

and staff spaces (e.g., nurses’ stations) were located centrally and near the acute ward to 

support monitoring and control over the environment. A range of therapy spaces were  

also included in the architect’s proposal to support neurorehabilitation. Several of these 

considerations were included in the building constructed, such as the physiotherapy and 

occupational therapy rooms with equipment necessary to support patients with a variety 

of skills and needs. However, several others elements included in the proposal were not 

enacted. For example, the unit did not include the suggested hydrotherapy pool (a 

shared pool is available on the hospital campus instead), the gymnasium for sports and 

activities, or the quiet room intended for work, study or private skills practice. 

Additionally, limited therapy areas resembling domestic spaces, as suggested in the 

architect’s proposal, were available for practice of functional skills at the current unit. 

 Features to support pleasant patient experiences of neurorehabilitation were also 

included in the unit design, with the architect’s proposal highlighting the importance of 

these features for the SIU due to the long duration of patient stays. Supportive features 

listed and included in the building constructed included televisions in patient rooms, 

large windows which could be opened, and access to an outdoor area. Notably, the 

outdoor access provided was not as extensive as originally planned. Several outdoor 

courtyards for therapy and recreation were proposed, as well as access to furnished and 

landscaped balconies from most patient rooms. However, these were not enacted in the 

final design. Also, despite the presence of windows, most patient rooms did not provide 
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a view of nature, particularly when windows were viewed from patient beds, and rooms 

on one side of the unit had views of a carpark only. A number of other components 

proposed to support patient experiences were also absent from the building constructed, 

including use of bright colours and rooms of interesting shapes to create a less 

institutionalised environment. 

Refurbishment in 2001 

In 2001 the SIU building was refurbished following a period of consultation 

with staff, where they were asked to identify current difficulties or needs that should be 

addressed. Documents prepared by staff described the inadequacy of resources available 

at the time due to increasing demands on resources as a result of earlier mobilisation of 

patients, higher survival rates following SCI, more complex rehabilitation programs, 

improvements in equipment, and diminishing funds for services. They also emphasised 

the need for more space, as demands on ICU beds had resulted in more patients being 

transferred to the SIU earlier in their recovery. There was also additional pressure on 

resources due to the growing number of outpatients and admission of spina bifida 

patients, limited spaces for therapy and staff offices, and a lack of private spaces for 

patient counselling. Reports also stated that much of the equipment used at that time 

was purchased when the building was constructed, and some had either deteriorated 

from use or was outdated. Specific staff requests included more storage, particularly for 

large equipment, additional space outside for a mobility training area, an extension to 

the family area to allow more people to use the space at one time, and additional space 

for meetings with patients. Maintenance to flooring, ceiling tiles, walls (in need of 

repainting), air conditioning and the staff communication system was also requested.  

Several of these issues were able to be addressed within the budget available for 

the refurbishments. Key changes made included improvements to the flooring to support 
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mobility and patient care, updated nursing stations and new curtains. Some utility and 

storage spaces were removed to create more spaces for patients and their families, 

including the addition of a bathroom in the acute ward area, a patient computer area, a 

tea and coffee area for visitors, and an extension to the family waiting room. A concrete 

undercover area was also added to the veranda to create the outdoor area present at the 

time of this research. 

Summary 

The SIU building was built for purpose with input from staff and the unit Director. The 

Director’s vision for the unit described a focus on support for rehabilitation practice and 

processes, and preliminary design considerations contained in the architect’s proposal 

suggested a number of features focused on place and accessibility, processes and user 

experiences. However, many of the features in the proposed design were not enacted. In 

particular, many of the features intended to support positive patient experiences were 

not included in the building, such as views of nature from patient room windows, bright 

colours and interesting room shapes to create a space less institutionalised in 

appearance, and a variety of indoor and outdoor spaces for the practice of skills and 

recreational activities. Instead, included components focused on accessibility, safety and 

support for therapeutic processes, specifically those for nursing, physiotherapy and 

occupational therapy. Feedback provided by staff 16 years after the service had moved 

into the building highlighted concerns about resources, space, equipment and suitability 

for practice due to changing needs, suggesting diminishing environmental support for 

neurorehabilitation processes over time. 

Physical Features and Affordances 

The observations of physical features of the environment were conducted 

independently by two researchers to provide an objective, third-person description of 
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the physical environment and the likely supportive or unsupportive impact of the 

environment on users. The adapted 237-item observational tool (as described in detail in 

Chapter 2) was used for this purpose. Three key areas of observational rating were 

noted, namely patient safety, worker (staff) safety and effectiveness, and quality of care 

and patient experience, across various areas of the SIU. To determine the level of 

agreement between the two observers, Cohen’s kappa statistics was calculated for 

responses for each of the eight locations examined (i.e., the entry areas, physiotherapy 

room, dining room, staff room, patient rooms, family room and outdoor space). 

According to guidelines by Altman (1991), there was moderate agreement between the 

observers for responses for the upper entry (= .57, p <.001) and good agreement on 

responses for the lower entry (= .64, p<.001), dining room (= .66, p <.001), 

physiotherapy room (= .66, p <.001), outdoor area (= .66, p <.001), staff tea room 

(= .73, p <.001) and the family room (= .80, p <.001). Results also indicated very 

good agreement on responses for the patient rooms (= .93, p <.001). 

Frequency counts for each possible response (i.e., yes, no, cannot assess and not 

applicable) were calculated for each location (see Table 10 to Table 17). To assist in the 

comparison of results across locations, the percentage of “yes’=” responses to 

applicable and assessable items was also calculated to provide an indication of the 

proportion of features present to support each evidence-based design goal. As interrater 

agreement was acceptable, average scores across the two observers for the main 

categories of patient safety, worker safety and effectiveness, and quality of care and 

patient experiences were calculated and are provided in Table 18. 
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Table 10  

Results of the Observational Survey of Patient Rooms at the Spinal Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses for 

applicable and assessable items 

   O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce falls 6 5 4 1 2 0 0 83% 67% 

Reduce risk of injury 3  3 3 0 0 0 0 100% 100% 

Reduce risk of contamination 7 6 6 1 1 0 0 86% 86% 

Improve hand sanitation 1 1 1 0 0 0 0 100% 100% 

Provide safe delivery of care 2 2 2 0 0 0 0 100% 100% 

Worker safety and effectiveness         

Provide efficient delivery of care 11 8 8 1 1 2 2 89% 89% 

Improve communication 1 1 1 0 0 0 0 100% 100% 

Improve staff health 2 2 2 0 0 0 0 100% 100% 

Improve job satisfaction 3 0 0 2 2 1 1 0% 0% 

Quality of care and patient experience         

Reduce patient stress and anxiety 4 0 0 4 4 0 0 0% 0% 

Enable and enhance patient sense  

   of control 

2 0 0 2 2 0 0 0% 0% 

Increase patient engagement 1 0 0 1 1 0 0 0% 0% 

Improve patient satisfaction 3 0 0 3 3 0 0 0% 0% 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses for 

applicable and assessable items 

   O1 O2 O1 O2 O1 O2 O1 O2 

Facilitating social contact and  

   support 

4 2 2 2 2 0 0 50% 50% 

Improve comfort 3 0 0 3 3 0 0 0% 0% 

Regulation and quality of  

   stimulation 

4 1 0 3 4 0 0 25% 0% 

Respect privacy 7 1 1 6 6 0 0 14% 14% 

Supporting awareness and  

   orientation 

4 3 2 1 2 0 0 75% 50% 

Supporting continuity of the self 4 2 2 2 2 0 0 50% 50% 

Supporting/ improving functional  

   abilities 

8 5 5 3 3 0 0 63% 63% 

           

Patient safety total 19 17 16 2 3 0 0 89% 84% 

Worker safety and effectiveness  

   total 

17 11 11 3 3 3 3 79% 79% 

Quality of care and patient  

   experience total 

44 14 12 30 32 0 0 32% 27% 

Note. O1= observer 1, O2= observer 2, N/A= not applicable. 
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Table 11 

Results of the Observational Survey for the Dining Room at the Spinal Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

  O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce falls 3 3 3 0 0 0 0 100% 100% 

Reduce risk of injury 4 3 3 0 0 1 1 100% 100% 

Reduce risk of contamination 6 6 5 0 1 0 0 100% 83% 

Improve hand sanitation 1 1 1 0 0 0 0 100% 100% 

Provide safe delivery of care 5 2 1 0 0 3 4 100% 100% 

Worker safety and effectiveness          

Provide efficient delivery of care 8 5 5 1 2 2 1 83% 71% 

Improve communication 1 1 1 0 0 0 0 100% 100% 

Improve staff health 2 2 2 0 0 0 0 100% 100% 

Improve job satisfaction 3 2 1 1 2 0 0 67% 33% 

Quality of care and patient experience         

Reduce patient stress and anxiety 3 3 3 0 0 0 0 100% 100% 

Enable and enhance patient sense  

   of control 

10 2 2 5 5 3 3 29% 29% 

Increase patient engagement 1 1 1 0 0 0 0 100% 100% 

Improve patient satisfaction 3 2 2 1 1 0 0 67% 67% 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

  O1 O2 O1 O2 O1 O2 O1 O2 

Facilitating social contact and  

   support 

12 6 7 2 2 4 3 75% 78% 

Improve comfort 3 1 2 2 1 0 0 33% 67% 

Regulation and quality of  

   stimulation 

5 2 0 2 4 1 1 50% 0% 

Respect privacy 4 0 1 3 2 1 1 0% 33% 

Supporting awareness and  

   orientation 

11 3 7 7 3 1 1 30% 70% 

Supporting continuity of the self 8 6 4 1 3 1 1 86% 57% 

Supporting/ improving functional  

   abilities 

12 4 3 6 7 2 2 40% 30% 

           

Patient safety total 19 15 13 0 1 4 5 100% 93% 

Worker safety and effectiveness  

   total 

14 10 9 2 4 2 1 83% 69% 

Quality of care and patient  

   experience total 

72 30 32 29 28 13 12 51% 53% 

Note. O1= observer 1, O2= observer 2, N/A= not applicable.
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Table 12  

Results of the Observational Survey of the Family Room at the Spinal Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

  O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce falls 3 3 3 0 0 0 0 100% 100% 

Reduce risk of injury 4 2 2 1 0 1 2 67% 100% 

Reduce risk of contamination 6 4 3 2 3 0 0 67% 50% 

Improve hand sanitation 1 1 1 0 0 0 0 100% 100% 

Provide safe delivery of care 5 0 0 0 0 5 5 N/A N/A 

Worker safety and effectiveness          

Provide efficient delivery of care 8 0 0 0 0 8 8 N/A N/A 

Improve communication 1 0 0 1 1 0 0 0% 0% 

Improve staff health 2 0 0 0 0 2 2 N/A N/A 

Improve job satisfaction 3 0 0 0 0 3 3 N/A N/A 

Quality of care and patient experience         

Reduce patient stress and anxiety 3 1 1 2 2 0 0 33% 33% 

Enable and enhance patient sense  

   of control 

10 1 1 1 1 8 8 50% 50% 

Increase patient engagement 1 0 0 0 0 1 1 N/A N/A 

Improve patient satisfaction 3 3 3 0 0 0 0 100% 100% 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

  O1 O2 O1 O2 O1 O2 O1 O2 

Facilitating social contact and  

   support 

12 3 3 2 2 7 7 60% 60% 

Improve comfort 3 2 3 1 0 0 0 67% 100% 

Regulation and quality of  

   stimulation 

5 2 2 2 2 1 1 50% 50% 

Respect privacy 4 1 2 1 0 2 2 50% 100% 

Supporting awareness and  

   orientation 

11 0 0 2 2 9 9 0% 0% 

Supporting continuity of the self 8 1 2 4 3 3 3 20% 40% 

Supporting/ improving functional  

   abilities 

12 1 0 2 2 9 10 33% 0% 

           

Patient safety total 19 10 9 3 3 6 7 77% 75% 

Worker safety and effectiveness  

   total 

14 0 0 1 1 13 13 0% 0% 

Quality of care and patient  

   experience total 

72 15 17 17 14 40 41 47% 55% 

Note. O1= observer 1, O2= observer 2, N/A= not applicable.
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Table 13  

Results of the Observational Survey of the Physiotherapy Area at the Spinal Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce falls 3 3 3 0 0 0 0 100% 100% 

Reduce risk of injury 4 4 3 0 0 0 1 100% 100% 

Reduce risk of contamination 6 6 6 0 0 0 0 100% 100% 

Improve hand sanitation 1 1 1 0 0 0 0 100% 100% 

Provide safe delivery of care 5 2 2 0 0 3 3 100% 100% 

Worker safety and effectiveness          

Provide efficient delivery of care 8 6 5 2 2 0 1 75% 71% 

Improve communication 1 0 0 1 1 0 0 0% 0% 

Improve staff health 2 2 2 0 0 0 0 100% 100% 

Improve job satisfaction 3 1 1 2 2 0 0 33% 33% 

Quality of care and patient experience         

Reduce patient stress and anxiety 3 0 0 3 3 0 0 0% 0% 

Enable and enhance patient sense  

   of control 

10 0 0 2 2 8 8 0% 0% 

Increase patient engagement 1 0 0 1 1 0 0 0% 0% 

Improve patient satisfaction 3 0 0 3 3 0 0 0% 0% 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Facilitating social contact and  

   support 

12 2 1 1 4 9 7 67% 20% 

Improve comfort 3 2 1 1 2 0 0 67% 33% 

Regulation and quality of  

   stimulation 

5 1 0 2 4 2 1 33% 0% 

Respect privacy 4 0 0 2 2 2 2 0% 0% 

Supporting awareness and  

   orientation 

11 0 0 2 2 9 9 0% 0% 

Supporting continuity of the self 8 1 2 4 5 3 1 20% 29% 

Supporting/ improving functional  

   abilities 

12 2 1 3 3 7 8 40% 25% 

           

Patient safety total 19 16 15 0 0 3 4 100% 100% 

Worker safety and effectiveness  

   total 

14 9 8 5 5 0 1 64% 62% 

Quality of care and patient   

   experience total 

72 8 5 24 31 40 36 25% 14% 

Note. O1= observer 1, O2= observer 2, N/A= not applicable.
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Table 14 

Results of the Observational Survey of the Outdoor Area at the Spinal Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot assess” 

responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce falls 3 3 3 0 0 0 0 100% 100% 

Reduce risk of injury 4 3 3 1 1 0 0 75% 75% 

Reduce risk of contamination 6 5 5 1 0 0 1 83% 100% 

Improve hand sanitation 1 0 0 1 1 0 0 0% 0% 

Provide safe delivery of care 5 2 1 0 2 3 2 100% 33% 

Worker safety and effectiveness          

Provide efficient delivery of care 8 2 3 3 1 3 4 40% 75% 

Improve communication 1 1 1 0 0 0 0 100% 100% 

Improve staff health 2 0 0 2 2 0 0 0% 0% 

Improve job satisfaction 3 3 1 0 1 0 1 100% 50% 

Quality of care and patient experience         

Reduce patient stress and anxiety 3 3 3 0 0 0 0 100% 100% 

Enable and enhance patient sense  

   of control 

10 1 2 3 0 6 8 25% 100% 

Increase patient engagement 1 1 1 0 0 0 0 100% 100% 

Improve patient satisfaction 3 2 2 1 1 0 0 67% 67% 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot assess” 

responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Facilitating social contact and  

   support 

12 6 5 1 1 5 6 86% 83% 

Improve comfort 3 0 0 2 2 1 1 0% 0% 

Regulation and quality of  

   stimulation 

5 2 1 2 2 1 2 50% 33% 

Respect privacy 4 0 0 2 2 2 2 0% 0% 

Supporting awareness and  

   orientation 

11 1 1 0 0 10 10 100% 100% 

Supporting continuity of the self 8 5 2 1 3 2 3 83% 40% 

Supporting/ improving functional  

   abilities 

12 1 1 3 3 8 8 25% 25% 

           

Patient safety total 19 13 12 3 4 3 3 81% 75% 

Worker safety and effectiveness  

   total 

14 6 5 5 4 3 5 55% 56% 

Quality of care and patient  

   experience total 

72 22 18 15 14 35 40 59% 56% 

Note. O1= observer 1, O2= observer 2, N/A= not applicable.
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Table 15 

Results of the Observational Survey of the Upper Level Entry at the Spinal Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce 

falls 

5 5 5 0 0 0 0 100% 100% 

Reduce risk of injury 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Reduce risk of contamination 6 5 5 1 1 0 0 83% 83% 

Improve hand sanitation 1 0 0 1 1 0 0 0% 0% 

Provide safe delivery of care 4 0 0 4 3 0 1 0% 0% 

Worker safety and effectiveness          

Provide efficient delivery of care 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Improve communication 0 N/A N/A  N/A N/A N/A N/A N/A N/A 

Improve staff health 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Improve job satisfaction 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Quality of care and patient experience         

Reduce patient stress and anxiety 3 0 0 3 2 0 1 0% 0% 

Enable and enhance patient sense  

   of control 

1 1 1 0 0 0 0 100% 100% 

Increase patient engagement 0 - N/A N/A N/A N/A N/A N/A N/A 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Improve patient satisfaction 3 0 0 2 2 1 1 0% 0% 

Facilitating social contact and  

   support 

1 1 0 0 1 0 0 100% 0% 

Improve comfort 3 0 0 2 1 1 2 0% 0% 

Regulation and quality of  

   stimulation 

1 0 0 1 1 0 0 0% 0% 

Respect privacy 2 0 0 2 0 0 2 0% N/A 

Supporting awareness and  

   orientation 

1 0 0 1 1 0 0 0% 0% 

Supporting continuity of the self 3 0 0 3 3 0 0 0% 0% 

Supporting/ improving functional  

   abilities 

1 0 0 1 1 0 0 0% 0% 

           

Patient safety total 16 10 10 6 5 0 1 63% 67% 

Worker safety and effectiveness  

   total 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

Quality of care and patient  

   experience total 

19 2 1 15 12 2 6 12% 8% 

Note. O1= observer 1, O2= observer 2, N/A= not applicable. 
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Table 16 

Results of the Observational Survey of the Lower Level Entry at the Spinal Injury Unit 

 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce falls 5 4 3 0 1 1 1 100% 75% 

Reduce risk of injury 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Reduce risk of contamination 6 3 4 1 2 2 0 75% 67% 

Improve hand sanitation 1 1 1 0 0 0 0 100% 100% 

Provide safe delivery of care 4 2 2 2 2 0 0 50% 50% 

Worker safety and effectiveness          

Provide efficient delivery of care 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Improve communication 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Improve staff health 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Improve job satisfaction 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Quality of care and patient experience         

Reduce patient stress and anxiety 3 0 0 3 3 0 0 0% 0% 

Enable and enhance patient sense  

   of control 

1 1 1 0 0 0 0 100% 100% 

Increase patient engagement 0 N/A N/A N/A N/A N/A N/A N/A N/A 



116 

 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Improve patient satisfaction  3 0 0 3 2 0 1 0% 0% 

Facilitating social contact and  

   support 

1 1 0 0 1 0 0 100% 0% 

Improve comfort 3 0 0 0 1 3 2 N/A 0% 

Regulation and quality of  

   stimulation 

1 0 0 1 1 0 0 0% 0% 

Respect privacy 2 0 0 2 0 0 2 0% N/A 

Supporting awareness and  

   orientation 

1 1 1 0 0 0 0 100% 100% 

Supporting continuity of the self 3 0 0 3 3 0 0 0% 0% 

Supporting/ improving functional  

   abilities 

1 1 1 0 0 0 0 100% 100% 

           

Patient safety total 16 10 10 3 5 3 1 77% 67% 

Worker safety and effectiveness  

   total 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

Quality of care and patient  

   experience total 

19 4 3 12 11 3 5 25% 21% 

Note. O1= observer 1, O2= observer 2, N/A= not applicable. 
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Table 17 

Results of the Observational Survey for the Staff Break Room at the Spinal Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses to 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce falls N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Reduce risk of injury 1 0 0 1 1 0 0 0% 0% 

Reduce risk of contamination 6 6 3 0 3 0 0 100% 50% 

Improve hand sanitation 1 1 1 0 0 0 0 100% 100% 

Provide safe delivery of care 2 0 0 0 0 2 2 N/A N/A 

Worker safety and effectiveness          

Provide efficient delivery of care 3 0 0 0 0 3 3 N/A N/A 

Improve communication 1 0 0 1 1 0 0 0% 0% 

Improve staff health 1 1 1 0 0 0 0 100% 100% 

Improve job satisfaction 2 0 0 2 2 0 0 0% 0% 

Quality of care and patient experience         

Reduce patient stress and anxiety 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Enable and enhance patient sense  

   of control 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

Increase patient engagement 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Improve patient satisfaction 0 N/A N/A N/A N/A N/A N/A N/A N/A 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses to 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Facilitating social contact and  

   support 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

Improve comfort 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Regulation and quality of  

   stimulation 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

Respect privacy 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Supporting awareness and  

   orientation 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

Supporting continuity of the self 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Supporting/ improving functional  

   abilities 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

           

Patient safety total 10 7 4 1 4 2 2 88% 50% 

Worker safety and effectiveness  

   total 

7 1 1 3 3 3 3 25% 25% 

Quality of care and patient  

   experience total 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

Note. O1= observer 1, O2= observer 2, N/A= not applicable. 
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Table 18 

Total Proportion of Features Present in each Location at the Spinal Injury Unit to Support each Evidence-based Design Category (Patient Safety, Worker 

Safety and Effectiveness, Patient Experience). 

Spinal Injury Unit 

locations 

No. of 

items 

A. Patient safety 

features 

No. of 

items 

B. Worker safety and 

effectiveness features 

No. of 

items 

C. Patient experience 

features 

Total no. 

items 

Total 

Patient rooms 19 87% 17 79% 44 30% 80 53% 

Dining room 19 96% 14 76% 72 52% 105 63% 

Family room 19 76% 14 0% 72 50% 105 57% 

Physiotherapy room 19 100% 14 63% 72 19% 105 48% 

Outdoor area 19 78% 14 55% 72 58% 105 63% 

Upper level entry area 16 65% 0 N/A 19 10% 35 38% 

Lower level entry area 16 72% 0 N/A 19 23% 35 47% 

Staff tea room 10 69% 7 25% 0 N/A 17 54% 

Note. Percentages were calculated using the average score across observers. 
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Overall, results indicated that for each room, the percentage of features 

supporting patient safety (average scores across observers ranged from 65% to 100%) 

was higher than scores for the other two main categories. For the physiotherapy room, 

dining room and patient rooms, the proportion of features supporting worker safety and 

effectiveness (physiotherapy room= 63%, dining room= 76%, patient rooms= 79%) was 

higher than the proportion of features supporting quality of care and patient experiences 

(physiotherapy room= 19%, dining room= 52%, patient rooms= 30%). Conversely, for 

the outdoor area and the family room, the percentage of features supporting quality of 

care and patient experiences (outdoor area= 58%, family room= 50%) was higher than 

the percentage of features related to worker safety and effectiveness (outdoor area= 

55%, family room= 0%). The category of supporting quality of care and patient 

experiences was not relevant to the break staff room, however results for this space 

showed a similar pattern, with a higher percentage of items related to patient safety 

(69%) compared to worker safety and effectiveness (25%). Specific features of the 

environment supporting or not supporting the 20 evidence-based design goals are 

discussed below to provide a description of how the physical features present (or 

absent) in the current setting may influence neurorehabilitation experiences. 

Patient safety 

Improving mobility and reducing falls 

In each location observed, the overall percentage of features observed to support 

patient safety ranged from 50% to 100%. For the evidence-based design goal of 

improving mobility and reducing falls, scores for each location were between 67% and 

100%. A number of physical features observed were likely to support this goal. For 

example, most rooms had vinyl flooring and sufficient space furniture for movement of 

wheelchairs and large equipment. Appropriate flooring and rails in the bathroom were 
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also present to assist in this high-risk area. Features observed which did not support this 

goal included storage of large equipment (e.g., wheelchairs) in bathrooms and around 

the physiotherapy room, which restricted movement in these spaces. Furniture and bed 

spaces were also likely inappropriate for bariatric patients. 

Reduce risk of injury  

Scores for the goal of reducing risk of injury ranged from 0% to 100% in each 

location. Features supporting this goal included flooring such as vinyl and low-pile 

carpet, which minimised potential for injury compared to other flooring types. In the 

outdoor area, cracks and gaps in the concrete and brick surfaces presented a higher risk 

of injury. In most areas, furniture, fixtures and equipment were free from sharp edges 

and there was sufficient space for people and equipment to be moved around safely. The 

staff break room scored poorly compared to the other locations observed as the tables 

had sharper edges, and the room was small but contained many items of equipment and 

furniture, which restricted easy and safe movement around the space. 

Reduce risk of contamination 

Ratings for features to reduce risk of contamination ranged from 50% to 100% 

across the eight locations observed.  Most spaces, surfaces, fixtures, and equipment 

were made of materials that would be easy to clean and maintain. However, a few 

maintenance issues were identified including sinking ceiling panels, stained or damaged 

chairs, and chips and scuff marks on the walls. Patient rooms and bathrooms appeared 

clean and well maintained, however most were shared by four patients, whereas private 

rooms and bathrooms are considered optimal for reducing risk of contamination.  

Improve hand sanitation 

Location scores on improving hand sanitation varied from 0% to 100%. Most 

spaces had access to sinks for handwashing or wall dispensers with hand sanitiser. Signs 
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were also placed on walls in spaces such as the patient rooms to remind all users to 

wash or sanitise their hands when entering or exiting the space. The only spaces without 

these facilities were the outdoor area and upper entry space. 

Safe delivery of care 

Locations observed varied in support for safe delivery of care, with scores 

ranging from 0% to 100% for this goal. Spaces were well-lit and appeared to include 

sufficient space for delivery of care, particularly around the patients’ beds. Patient 

rooms did not have doors, and the dining room and physiotherapy room were large open 

spaces, supporting staff to monitor patients using those rooms. The upper entry and 

outdoor area had the lowest scores for this goal, as both were difficult to monitor from 

spaces commonly used by staff. 

Worker safety and effectiveness 

Providing efficient delivery of care 

Overall scores for the category of supporting worker safety and effectiveness 

ranged from 0% to 83%. For the goal of providing efficient delivery of care, the scores 

for each location observed were between 40% and 89%. Features that were present and 

supportive of efficient delivery of care included lighting which could be controlled by 

staff, space for patient handling equipment, staff access to equipment and power outlets, 

and standardised layouts in patient rooms with sufficient space to move around the beds 

and provide care. The outdoor area, which was occasionally used for therapy and other 

rehabilitation activities, lacked many of these features. Absent from all spaces were 

features to reduce noise and prevent alarm fatigue, and most of the rooms observed 

were rated as noisy by the observers. Some walkways in the physiotherapy room were 

also blocked by wheelchairs.  
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Improve communication 

Scores on features to improve communication varied from 0% to 100% across 

the locations observed. Telephones and an intercom system were present to support staff 

to communicate with each other and with patients. Locations including patient rooms, 

the dining room, the outdoor area and the staff break room had flexible seating that 

could be rearranged to support interactions and discussions. The furniture in the family 

room however, faced the television and was heavy, so it would be difficult to rearrange 

to allow people to talk to each other within this space. The physiotherapy room was also 

crowded and there was no space for staff to interact with other staff members, patients 

or their family away from the equipment.  

Improve staff health 

Scores for features to improve staff health in each location observed ranged from 

0% to 100%. Examples of features supportive of this goal included the ceiling hoists in 

patient rooms and space for floor hoists in the physiotherapy room to assist with safe 

movement of patients. The vinyl flooring used in most spaces inside the unit provided 

some cushioning while minimising risk of injury. In comparison, the brick and concrete 

surfaces in the outdoor area would be less supportive of these aims. 

Improve job satisfaction 

For the final goal related to worker safety and effectiveness, improving job 

satisfaction, the observed locations scored between 0% and 100%. The layout of spaces 

observed appeared suitable to meet the needs of staff working in the spaces. However, 

factors related to job satisfaction including a pleasant ambient environment with natural 

light and pleasant stimuli such as artwork to look at was absent in many spaces, with the 

exception of the outdoor area. Other spaces were clinical in appearance, and frequent 
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alarms and announcements over the intercom, sounds from equipment and 

conversations created a noisy environment. 

Quality of care and patient experiences 

Reduce patient stress and anxiety 

Overall scores for features to support the main category of quality care and 

patient experiences were between 10% and 58% in each location observed. Scores in 

each location for features that may help to reduce patient stress and anxiety ranged from 

0% to 100%. Locations including the patient rooms and bathrooms, the entry areas and 

the physiotherapy room were clinical in appearance, with bins and disposable 

equipment such as gloves stored in clear view, and an absence of artwork or decorative 

elements. The family room included some positive distractions such as games and 

books, however they were quite old and the room itself was dark and cluttered. In 

comparison, the dining room and outdoor area scored higher on this category, with 

access to natural light and views of or access to nature. These spaces were rated as quite 

pleasant to spend time in by the observers, but the potential for more features to support 

the patient experience in these areas was also noted. 

Enable and enhance patient sense of control 

Scores for each location for enabling and enhancing patient sense of control 

ranged from 0% to 100%. Unlocked automatic doors at the entrances contributed to a 

sense of control, allowing patients to freely enter and exit the unit. Key activity spaces 

including the outdoor area and dining room were relatively easy to access, although 

users would need to go through patient rooms to get to the outdoor area. These activity 

areas were also open spaces and therefore likely to allow a variety of activities to take 

place. Spaces including the dining room, physiotherapy area, and patient rooms and 

bathrooms lacked features to allow patient control over the environment. For example, 
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there were no easily accessible controls for temperature and lighting. Many spaces had 

glass doors and windows that did not open or would be difficult for patients using 

wheelchairs to open. Patient rooms also contained limited space for storage of personal 

belongings.  

Increase patient engagement 

Scores on features to increase patient engagement ranged from 0% to 100%. 

Locations including the dining room and outdoor area had access to equipment and 

activities such as games and gardens for patients to tend to, which may have encouraged 

patient engagement in therapy or therapeutic activity. No features that would assist in 

increasing patient engagement were identified in patient rooms or the physiotherapy 

room. 

Improve patient satisfaction 

Scores on features that improve patient satisfaction ranged from 0% to 100% in 

each location observed. Relevant features present in some locations included access to 

or views of nature and positive distractions such as televisions, books, games and other 

activities. Many spaces were clinical in appearance and lacked features to reduce 

stressors such as noise, support privacy, and increase patient control over the 

environment, which may negatively impact satisfaction. Many patient rooms had a view 

of the carpark and only patients in rooms adjacent to the outdoor area had pleasant 

views of the outdoors, however these views were blocked when the patient’s curtains or 

the curtains of patients closest to the window were drawn. Most patients had not 

personalised their bed spaces and patient rooms did not contain any positive distractions 

such artwork or music. 
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Facilitating social contact and support 

Scores on features to support social contact and support ranged from 0% to 

100% in each location. The presence of a family room supported this goal, as it 

provided a comfortable space for family members to rest, wait and engage in activities 

without disturbing patients, while remaining close to patient rooms. The open plan 

spaces and moveable furniture in the dining room and outdoor area would also likely 

allow supportive interactions between patients, their family members and staff. Several 

locations including patient rooms, the outdoor area, the dining room and the 

physiotherapy room lacked comfortable seating and chairs would need to be moved 

from other areas to facilitate longer interactions between users of the setting.  

Improve comfort 

Scores for each location on features to improve comfort ranged from 0% to 

100%. The constant noise and lack of natural ventilation were noted as issues likely 

impeding patient comfort in many of the areas observed, as was the lack of comfortable 

furniture. There were also limited amenities available for patients and families to 

support comfort, including limited mobile phone reception and no wireless internet. 

Facilities for making tea and coffee were not accessible for patients in wheelchairs. 

Regulation and quality of stimulation 

Scores on features related to the regulation and quality of stimulation ranged 

between 0% and 50%. Many of the spaces were rated as noisy by the observers and 

there were few design features to mitigate this noise. The outdoor area provided access 

to nature and natural light and the dining room had views of the outside and access to 

activities and music. In comparison, most other spaces lacked interesting visual and 

sensory stimulation and were clinical in appearance. 
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Respect privacy 

Scores on features to support privacy ranged from 0% to 100% in each location 

observed.  Most spaces included limited features to support visual and auditory privacy. 

This included the shared patient rooms, which had no doors and a curtain that was easily 

moved unintentionally if people walked past. The family room provided greater privacy 

as it was away from the nurses’ station and noisier parts of the ward. It also provided 

choices for seating, including chairs near the front of the room where people could view 

the corridor, or chairs towards the back of the room which were not visible from the 

corridor and provided greater privacy. 

Supporting awareness and orientation 

Scores for each location observed for the goal of supporting orientation and 

awareness ranged from 0% to 100%.  There was a lack of signage to indicate room 

locations and all doorways in the main building were similar in appearance, which may 

lead to confusion or difficulty navigating the unit. Of the locations observed inside the 

unit, only the dining room and patient rooms on one side of the unit had access to 

outdoor areas to support awareness of the outdoor environment. The lower entrance 

allowed patients to observe people arriving and leaving the unit, but the upper entrance 

did not. There were small cabinets for patients to store their personal belonging in their 

rooms and some space for personalisation of the space, however few patients had 

personalised their space. The open area in the dining room and the adjacent kitchen 

space would allow patients to observe and smell food as it was cooked, however there 

were no facilities for patients to cook their own food or participate in the cooking 

process. 
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Supporting continuity of the self 

Scores in each location observed for supporting continuity of the self, ranged 

from 0% to 83%.  Features such as access to or views of the outdoors positively 

contributed to this goal, as did the use of familiar household goods and furniture. 

However, many spaces were quite clinical in appearance, and despite having several 

open plan areas where a range activities could potentially take place, included little 

equipment or facilities to support these activities. Various books, games and activities 

were available in the dining and family rooms, but many of these were old, difficult for 

people using wheelchairs (or learning to use wheelchairs) to use (e.g., the pool table was 

placed too close to the wall) and were unlikely to suit a patient population with a variety 

of interests and hobbies. 

Supporting and improving functional abilities 

Scores on features to support or assist patients in improving their functional 

abilities ranged from 0% and 100%. Several spaces including the physiotherapy room 

and family room were not supportive of independence in mobility due to furniture 

arrangements and storage of equipment in rooms and walkways. There was also a lack 

of signage throughout the unit. The lower entry had an automatic door and sufficient 

space for moving wheelchairs and large equipment, however the upper entry and the 

elevator inside the building were small and likely difficult for people using wheelchairs 

to use. Within the patient rooms, sinks and handwashing facilities appeared accessible, 

and bathrooms were located across the hallways from patient rooms. Patients did not 

have access to facilities to cook their own meals or participate in the cooking process 

and there were no wheelchair accessible spaces for making tea and coffee.  
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Summary 

Overall, the survey of physical features and affordances indicated considerable 

variation in scores for the 20 evidence-based design goals for each of the eight locations 

independently observed. Results suggested a particular focus on patient safety, with the 

total proportion of features related to patient safety exceeding the proportion of features 

known to support worker safety and effectiveness and patient experience in each 

location observed. With the exception of the outdoor area and family room, all locations 

also had a higher proportion of features to support worker safety and effectiveness 

compared to patient experience features, suggesting a limited focus on and support for 

promoting positive patient experiences within the SIU built environment. 

User Activity 

In addition to the observational surveys, user activity mapping was undertaken 

to provide quantitative and qualitative information about the observable activity and 

interactive behaviour that occurs in situ. Interactive behaviours are considered an 

important aspect of the supportive environment as proposed by Gesler (2003). 

Following the activity mapping procedure outlined by Morgan-Brown and Chard 

(2014), three main areas of observation were made, including the time each user group 

spent 1) engaged in independent activity, 2) engaged in activity with others, or 3) not 

engaged in any activity (unengaged).  User interactions (between patients, visitors and 

staff) were observed over the course of a day within the SIU to provide objective data 

on interactions and activity in key common areas, the corridors and the dining room. 

Patient rooms were not able to be observed due to ethical procedures aimed at 

preserving individual patient privacy.  Use of equipment in these areas by patients, 

visitors and staff was also recorded as a related indicator of user activity. 
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User activity and interaction 

Descriptive information for the observations of the corridors and dining room at 

the SIU are presented in Table 19. On average, there were approximately 11 users in the 

corridor at each observation point, with a total of 1144 users observed. The corridors 

were in constant use across the day, with a minimum of four users present at each 

observation point. The most frequent users of the corridors were staff (72% of all users), 

followed by patients (23%), and visitors (5%). In comparison, the dining room at the 

SIU was used less frequently, with an average of 4 users observed at each observation 

point and a total of 220 users present during the two observation sessions. Similar to the 

corridors, staff were observed most frequently in this space (52%), followed by patients 

(41%) and finally visitors (7%).  

 

Table 19 

Descriptive Information for User Activity Observed in the Corridors and Dining Room at the 

Spinal Injury Unit 

SIU 

locations 

No. of users observed  

 Patient 

markers 

Visitor 

markers 

Staff 

markers 

Total user 

markers 

Corridors  Total across all 

observations (n= 100) 

259 (23%) 61 (5%) 824 (72%) 1144 (100%) 

 Mean  (SD) 2.59 (1.67) 0.61 (0.89) 8.24 (3.82) 11.44 (4.05) 

 Minimum 0 0 1 4 

 Maximum 

 

7 5 18 21 

Dining 

Room 

Total across all 

observations (n= 50) 

91 (41%) 15 (7%) 114 (52%) 220 (100%) 

 Mean (SD) 1.82 (4.08) 0.30 (0.93) 2.28 (2.55) 4.40 (7.05) 

 Minimum 0 0 0 0 

 Maximum 15 4 9 26 

Note. Number of users indicates the total number of users observed in the space at each 

individual observation, not discrete users. SIU= Spinal Injury Unit. 
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The proportion of time each user group was engaged in independent activity, 

activity with others or were unengaged in the corridors and dining room is presented in 

Table 20. In the corridors, users spent the most time engaged in independent activity 

(67%), followed by activity with others (31%), and the least amount of time unengaged 

(1%). This pattern in activity was also identified for each user group when analysed 

independently. Visitors were rarely observed to be unengaged in corridors and, 

compared to patients and staff, spent less time independently engaged in activity but 

more time engaged in activity with others (e.g., conversations with staff, patients or 

other visitors). A similar pattern of activity was also found in the dining room, where 

users were most often engaged in independent activity (56%), followed by activities 

with others (39%), and less time unengaged (5%). Staff and patient activity followed a 

similar pattern, however visitors in the dining room spent more time engaged with 

others (87%) and less time engaged in independent activity (7%) or unengaged (7%). 

 

Table 20 

Type of User Activity Observed in the Corridors and Dining Room at the Spinal Injury Unit 

Spinal Injury 

Unit 

Location 

Users Engaged in 

activities 

with others 

Engaged in 

independent 

activity 

Unengaged Total users 

observed 

Corridors Patients 75 (29%) 180 (69%) 4 (2%) 259 (100%) 

 Visitors 29 (48%) 32 (52%) 0 (0%) 61 (100%) 

 Staff 255 (31%) 557 (68%) 12 (1%) 824 (100%) 

 Total users 359 (31%) 769 (67%) 16 (1%) 1144 (100%) 

Dining room Patients 40 (44%) 49 (54%) 2 (2%) 91 (100%) 

 Visitors 13 (87%) 1 (7%) 1 (7%) 15 (100%) 

 Staff 32 (28%) 74 (65%) 8 (7%) 114 (100%) 

 Total users 85 (39%) 124 (56%) 11 (5%) 220 (100%) 

Note. Number of users indicates the total number of users observed in the space at each 

individual observation, not discrete users. Due to rounding not all total percentages equal 100%. 
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The data obtained at each observation point was also mapped graphically to 

illustrate patterns in user interactions and activity over the course of the day in the 

corridors (see Figure 16) and dining room (see Figure 17). Interpretation of this data can 

be assisted by the use of the narrative information recorded by the observers to further 

describe activity. 

In the corridors, during the morning period, staff were observed most frequently 

and were using the space for many activities, including preparation of equipment, 

completion of paperwork near the nurses’ station, conversations with patients and 

family members, and patient handover. In comparison, fewer patients and visitors were 

seen during this time and those who were present were simply moving through the 

space or engaged in conversation with others. Breakfast was served to patients in their 

rooms and one of the most common types of activity observed was staff assisting 

patients in moving between their bedrooms and the bathrooms. Activity for staff and 

patients tended to occur around patient rooms and bathrooms during this time, and more 

people were observed in the corridor B, which was adjacent to more patient rooms, 

compared to corridor A. In keeping with allocated visiting hours, visitor activity in the 

SIU slowly increased towards lunch time at 12:00, but decreased around 14:30. Patient 

activity followed the same pattern, suggesting that patient movement was facilitated or 

encouraged by visitors. In corridor A in particular, there was little activity in the 

afternoon, with only one patient being observed using the computer located in that 

space.  
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Figure 17. Patients, visitors and staff present in the Spinal Injury Unit dining room across the day. 

Figure 16. Patients, visitors and staff present in the Spinal Injury Unit corridors across the day. 
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Staff activity in the corridors began to increase around 15:00 as they completed 

paperwork at the nurses’ station and conducted handover meetings near patient rooms, 

particularly in corridor B. Activity in corridor A in the SIU, which was adjacent to the 

staff room and the main exit, increased as staff collected their personal belongings from 

the staff room at the end of their shifts and left the building, or arrived for the beginning 

of their shifts.  

In the late afternoon and evening, the number of staff observed in the corridors 

decreased, but the number of patients and visitors present increased as more visitors 

arrived and began interacting with patients or each other. The number of patients in the 

corridors increased in the evening following dinner, with several patients socialising 

next to the nurses’ station. 

In the dining room during the morning observation session, only staff members 

were observed using the space. During this time, staff used the space for breaks, cleaned 

the room and prepared meals. This area was used infrequently until the scheduled lunch 

time at 12:00, when more staff, patients and visitors began arriving in the room. During 

lunchtime, patients sat around the tables eating and socialising with other patients and 

visitors. Staff and visitors were often observed assisting patients or talking to others. 

Other staff were waiting for patients or otherwise not engaged in activity. 

Equipment use 

Use of furniture and equipment (fixed and moveable items) was noted on the 

unit plan at the start and end of each observation session (see Appendix O for the list of 

fixed and non-fixed equipment and Appendix P for the equipment maps for each 

location). Frequency counts for the equipment observed in the corridors and dining 

room at the SIU are presented in Table 21. 
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Table 21  

Equipment Observed at the Spinal Injury Unit at the Start and End of Each Observation Session 

Spinal 

Injury Unit 

location 

Time Total no. of 

equipment 

items 

No. of items of 

moveable 

equipment 

No. of items of 

fixed 

equipment 

Corridors Session 1- Start (7:30) 70 68 2 

 Session 1- End (9:30) 59 57 2 

 Session 2- Start (10:30) 57 55 2 

 Session 2- End (12:30) 56 54 2 

 Session 3- Start (14:00) 37 35 2 

 Session 3- End (16:00) 35 33 2 

 Session 4- Start (16:30) 37 35 2 

 Session 4- End (18:30) 42 40 2 

Dining room Session 1- Start (7:30) 33 26 7 

 Session 1- End (9:30) 32 25 7 

 Session 2- Start (10:30) 31 24 7 

 Session 2- End (12:30) 32 25 7 

 

 

The SIU corridors were used to store a large number of equipment items across 

the day. At the beginning of the day, 70 pieces of equipment were observed in the two 

corridors, 28 in corridor A and 48 in corridor B. This equipment included wheelchairs, 

shower chairs, beds, laundry baskets and trolleys containing nursing or therapy 

equipment. Equipment in the corridors decreased as patients prepared for the day and 

began using their wheelchairs. The presence of equipment was lowest around 16:00, 

when only 35 pieces of equipment were observed, 17 in corridor A and 18 in corridor B. 

This number increased again towards the end of the day as patients returned to their 

beds and wheelchairs were placed outside of the rooms. The equipment was rarely used 

in the corridors, but rather was stored there and moved only when in use. 

In the dining room, the number of pieces of equipment in the space remained 

relatively stable, with between 31 and 33 items in the space at the beginning and end of 
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each observation session. Equipment that was moved during this time included trolleys 

with drinks and medication. Chairs and trolleys were moved around the room while in 

use, but other equipment remained in place. A television was switched on during lunch 

time, but users did not interact with other equipment for recreational activities and 

entertainment such as the ice hockey table, piano, or the shelves with games and books.   

Summary  

Results of the observations of user activity and equipment use highlighted 

patterns of use of two key shared spaces at the SIU, the corridors and the dining room. 

The corridors were in constant use over the course of the day with staff the most 

frequent users of the space, using the corridors not only as a connective space between 

rooms, but also for a range of supportive clinical tasks and discussions. It was also the 

location of much supportive rehabilitation activity for patients and visitors, with 

increases in activity and interactions corresponding to scheduled activities such as meals 

and visiting hours. The corridors were also used to store a significant number of large 

items of healthcare equipment such as wheelchairs and beds, with up to 70 items 

observed in the corridors at a single point in the observations. The dining room included 

a range of equipment for both meals and recreational activities, however compared to 

the corridors, the dining room was used infrequently for activity of any type until lunch 

time. During lunch, furniture and equipment related to meals and care (e.g., food 

trolleys and medication trolleys) were in use and the television was turned on, but 

equipment for other activities were not used (e.g., pool table, ice hockey table, books), 

indicating unmet opportunities for the support of diversional therapeutic practices. 

User Experiences of the Spinal Injury Unit Built Environment 

Focus groups with current SIU staff and interviews with current SIU patients 

were conducted to examine user perspectives and experiences of the neurorehabilitation 
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setting. Both the focus groups and interviews included questions about their the phrases 

participants would use to describe the setting, what they liked about the built 

environment or considered supportive, what they did not like about the built 

environment or considered unsupportive, their satisfaction with the setting and 

recommendations for future settings. Staff were also asked to list up to three problems 

that they considered to be the most significant at the unit. The following section 

describes the results of these questions and the participants’ general descriptions of the 

supportive function of the setting. 

User satisfaction with Spinal Injury Unit built environment 

Each of the 12 patients completed the question indicating their satisfaction with 

the built environment on a scale from 0 (completely dissatisfied) to 100 (completely 

satisfied). Scores ranging from 0 to 90, with an average of 55.83 (SD= 28.75). Seven 

staff from focus group 1 and eight staff from focus group 2 also provided a rating of 

satisfaction with the built environment, for a total of 15 responses (eight missing 

responses or forms not returned). Scores across both focus groups ranged from 0 to 70, 

with an average of 33.30 (SD= 19.51). 

Staff descriptions of the Spinal Injury Unit built environment 

Staff descriptions of the current SIU environment were predominantly negative. 

Some suggested a disorganised, confusing setting (“crazy cat lady’s over-cluttered 

house”, “messy”, “maze” and “never-ending”) whereas others highlighted the age of the 

building (“old”, “aged”, “worn”, “needs to be updated” and “the 70s”). Others described 

the sensory environment, using words like “smelly” and “dark”. Some descriptions 

focused on how it felt to be in the space, such as “sad”, “uninspiring” and “not very 

welcoming” and others extended on these negative emotions, comparing the SIU to an 

“institution”, “jail”, “dungeon” and a “boarding school”. 
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At the beginning of each focus group, staff were asked to individually list up to 

three challenges faced in the current built environment that they believed were the most 

significant for the SIU. A total of 65 responses were given, 39 from staff in focus group 

1 and 26 from staff in focus group 2. Analysis of these challenges identified subsequent 

discussion of these issues identified six main areas of concern, 1) a lack of space, 2) 

issues with accessibility and functionality, 3) issues with the layout, 4) a lack of privacy, 

5) an outdated building and 6) poor aesthetics (see Table 22). Discussion during the 

focus group aimed to further explore these issues and experiences, generating greater 

detail about these key problems and the impact on users or delivery of care, as well as 

aspects of the unit that staff liked or believed were supportive, as described below. 

 

Table 22 

Key Challenges in the Built Environment Identified by Staff at the Spinal Injury Unit 

Key challenges  No. of related 

responses 

Examples responses 

Lack of space 35 Not enough storage space, too much clutter, too 

few bathrooms, too few single rooms  

Issues accessibility/ 

functionality  

10 Poor access to veranda, height of elevator 

button, too many entry/exit points for security 

Problems with the layout 8 Bathrooms are not ensuites, unit is large and 

hard to find staff, therapy areas in separate 

building 

Lack of privacy 6 Privacy of patient rooms, lack of private spaces, 

lack of privacy for staff to complete tasks with 

patients 

Outdated 4 Very old unit with outdated technology, not in 

line with contemporary rehabilitation models, 

retrofitting for digital records will be 

challenging 

Poor aesthetics 2 Building is old and ugly, front of unit is not 

inviting 
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The most frequently mentioned concern of staff was a lack of space at the unit, 

and in particular, a lack of storage space. In response to the lack of storage space, large 

equipment (e.g., wheelchairs, shower chairs and patient beds) was stored in spaces such 

as the corridors, bathrooms, dining room and the floor of therapy spaces. Staff described 

this as problematic as it had created clutter and made locating and maneuvering 

equipment difficult. Consequently, these spaces were perceived as difficult to use for the 

intended purpose and the potential safety risk had increased. Another issue related to a 

lack of space included rooms that were too small to accommodate daily activities. This 

included areas such as the consulting rooms on the upper level, the nurses’ station and 

the medication room, which resulted in difficulties in completing daily tasks effectively 

and efficiently. The dining room and patient rooms were also considered cluttered and 

crowded, which had resulted in limited space for visiting families. Staff also identified a 

lack of various room types, including consulting rooms for private conversations with 

patients and families, and bathrooms, which caused significant waiting times for 

patients, for instance, “because of the limited number of bathrooms…patients always 

have to wait. I mean how long do they wait, one, two hours before they can get to the 

toilet and have a shower” (St SIU 01). A lack of single-patient rooms was also 

mentioned, with concerns that this impacted infection control and could delay 

admissions if appropriate rooms were not available. With the exception of nursing staff, 

who had a small break room near the ward, other staff reported having nowhere at the 

unit to eat lunch. It was expected that they would use the dining room in the main 

hospital building, however many people found this area to be noisy and crowded and 

wanted a closer, more quiet area in which to take their lunch break. 

Staff also identified a number of issues affecting functionality and accessibility 

at the unit. This included areas and features of the environment that were difficult to 
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access or use, such as elevator buttons, the kitchenette with facilities for making tea and 

coffee, and the outdoor area. The kitchenette was a particular concern, as it had been 

designed for use by family and visitors and was not accessible for people using 

wheelchairs, however patients still used the space, creating safety risks.  “You’ve had 

patients burnt trying to get their hot water because they’ve been using reaching sticks, to 

get the water to come into their cup” (St SIU 02). The number of entrances and exits at 

the unit was also considered problematic for security, as it was difficult for staff to 

monitor all of the doors, which was considered important as the type and positioning of 

locks meant that some patients were able to unlock doors without the knowledge of 

staff. Staff also identified the need for several features which would better support 

neurorehabilitation, including an outdoor area for patients to learn and practice 

wheelchair skills, patient bed spaces to be set up to better facilitate neurorehabilitation 

and additional spaces to charge electric wheelchairs. Also impacting functioning within 

the built environment were staffing issues, with too few staff and the skill mix of staff 

on each shift thought to impact staff control over and operation within the setting. 

The building layout was also a key concern for staff. It was described as 

“disjointed”, with the separation of the ward and therapy spaces and the distance 

between staff offices making it difficult to find people. Staff also believe that this 

“siloed” design negatively impacted communication, relationships between the different 

disciplines and ability to work as a team. “Medical don’t have that good a relationship 

say, with the physio[therapists] because they’re so far away, and with the [occupational 

therapists]” (St SIU 01). Other concerns included the location of patient bathrooms, 

which were across the hallway from the patient rooms instead of adjacent to the patient 

rooms, and the lack of natural light on one side of the building. 
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Patient privacy was another challenge discussed by staff. Patient rooms were 

identified as a space lacking privacy, as conversations could easily be heard by others 

and the curtains around the beds were easily disturbed and provided limited visual 

privacy. “Our curtains aren’t fixed, they’re on mobile rails, so if somebody knocks it 

when you are hoisting someone, whether they’re naked or not, they’re open to the 

person in the bed beside them” (St SIU 02). Staff believed that the patient rooms were 

poorly designed for private conversations with patients, particularly in relation to 

personal topics such as bowel and bladder issues, and that there were no private spaces 

at the unit that could be used for therapy or patient education. 

Staff described the building as “old”, “outdated” and no longer suited to 

contemporary approaches to neurorehabilitation, “it was built 30 years ago when the 

model of care was very different” (St SIU 01). They also expressed concerns that the 

building lacked potential for change and would be difficult to update to suit newer 

practices. The aesthetics of the environment were also considered poor, with the 

building described as “ugly” and “uninviting”. Staff explained that the building made a 

poor first impression, suggesting that it was “intimidating” and “anxiety provoking” (St 

SIU 02) for patients. The side of the unit that was adjacent to the carpark was also 

significantly darker and had a less pleasant view from the window compared to the 

rooms on the side of the unit with access to the veranda. 

While staff were able to name a number of problems with the current built 

environment, they found it more difficult to identify positive elements or aspects of the 

settings that facilitated their work. The outdoor area was considered one of the better 

spaces at the unit, with the barbeque area, gardens, flowers and wildlife thought to 

create a pleasant space to spend time. The presence of a dedicated physiotherapy space 

was also considered to be a supportive feature. However, no other features were 
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identified as supportive of neurorehabilitation. Instead, they believed that they were 

functioning in spite of the environment, “the work that goes on in the whole place 

considering the environment is very good” (St SIU 01).  

Staff reported modifying their behaviour and use of space to work within the 

limitations of the current setting. For example, the corridors were used for unintended 

purposes including care-related interactions, due to the convenience of this location and 

lack of alternative meeting spaces, 

Staff member 1: Lots of incidental working, incidental therapy 

                           meetings, handover, everything happens in those  

                           hallways…that’s been my experience. 

Staff member 2: Yeah, and a lot of interaction with outside organisations  

                            happens in those hallways. (St SIU 01) 

In comparison, the dining room, despite being a large, open space which could 

potentially accommodate many different therapeutic or recreational activities, was 

avoided and used infrequently. “We’ve got a pool table and a few books in the dining 

room, but because it’s so poorly set up and it’s too hot or too cold…nobody goes in 

there, only at meal times” (St SIU 02). The environment was considered a barrier, 

presenting numerous challenges that staff had to work around in order to provide quality 

care.  

Provision of quality care despite the environment did not mean that the built 

environment was considered irrelevant or unimportant. Rather, staff believed that they 

would be able to provide even higher quality care if the environment was more 

supportive.  

We could function better if we had a better environment … because 

we wouldn’t be getting so frustrated with moving three or four bits of 

equipment to get the piece that you want and taking all that time and 
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energy and you can then go back and spend that with the patients… 

(St SIU 01).  

They believed that a more suitable environment would make day-to-day work tasks 

easier, would allow them to provide care that was in line with current patient-centred 

approaches, and improve communication to better support interdisciplinary approaches 

to care.  

Patient descriptions of the Spinal Injury Unit built environment 

Many of the phrases patients used to describe the built environment at the SIU 

were negative visual descriptions similar to those suggested by staff, including “old” (Pt 

SIU 02, Pt SIU 05, Pt SIU 11, Pt SIU 12), “outdated” (Pt SIU 01, Pt SIU 11) and “worn 

in” (Pt SIU 02), as well as “dark” (Pt SIU 01, Pt SIU 02, Pt SIU 03, Pt SIU 04, Pt SIU 

05, Pt SIU 12) and “disorganised” (Pt SIU 04). Others compared it to places considered 

to be dark or restrictive of freedom, including a “boarding school” (Pt SIU 10), a 

“storage shed” (Pt SIU 003), and “hell” (Pt SIU 08), and suggested that patient rooms 

were like jail cells (Pt SIU 12). Many participants simply described it as “a hospital”, 

suggesting that the unit looked like a hospital and felt like being in a hospital (Pt SIU 

01, Pt SIU 02, Pt SIU 05, Pt SIU 10, Pt SIU 11, Pt SIU 12). Not all descriptions were 

negative, with one patient describing the social environment as “one big community” 

that supported each other and comparing it to a “retirement village” where people would 

often sit and talk to each other.  Other more positive descriptions of the SIU included 

“practical” (Pt SIU 01), “functional” (Pt SIU 01, Pt SIU 02) and “well-equipped and 

professional” (Pt SIU 06). 

Patients identified a number of key challenges within the current SIU 

environment (see Table 23 for a summary). The six main issues identified included 1) 

issues with accessibility and functionality, 2) a poor aesthetic and sensory environment, 

3) issues related to the age and condition of the building, 4) a lack of entertainment and 
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activities, 5) a lack of space, and 6) a lack of privacy. Each of these challenges and 

related experiences of neurorehabilitation are described below, along with patient 

descriptions of more supportive features and their evaluations of the impact of the built 

environment on neurorehabilitation. 

 

Table 23 

Key Challenges in the Built Environment Identified by Patients at the Spinal Injury Unit 

Key challenges No. of patients 

identifying the 

issues (n=12) 

Examples responses 

Issues with accessibility 

and functionality 

9 (75%) Difficult to access bathrooms, heavy doors, 

difficult to access local shops 

Poor aesthetics and 

sensory environment 

9 (75%) Noisy, dark, unpleasant, depressing 

Outdated/ poor condition 

of building 

9 (75%) Building looks (and is) old, walls need 

repainting, ceiling hoist doesn’t work properly 

Lack of entertainment/ 

activities 

8 (67%) Televisions are too small, lack of engaging 

activities 

Lack of space 4 (33%) Lack of storage space, too few bathrooms, lack 

of space for families 

Lack of privacy 3 (25%) Lack of private spaces, only access to outdoor 

area is through patient rooms 

 

 

Patients described a number of issues with accessibility and functionality at the 

unit (n=9). Areas such as the kitchenette for making tea and coffee (Pt SIU 03, Pt SIU 

11), the bathrooms (Pt SIU 11, Pt SIU 12) and the family room (Pt SIU 01, Pt SIU 12) 

were difficult to access for patients using wheelchairs, causing frustration and limiting 

independence in daily activities. One patient also reported having difficulty reaching the 

call buttons for the nurses, particularly in the bathroom space, “we’ve had people that 

have had falls in the bathroom that haven’t been attended to because you can’t reach the 
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button once you’ve fallen” (Pt SIU 12). Issues such as heavy sliding doors, automatic 

doors that close too quickly (Pt SIU 10) and elevator buttons that were difficult to push 

(Pt SIU 02, Pt SIU 09, Pt SIU 10) were also perceived to impact negatively on patient 

mobility. Difficulty moving around the unit was not limited to patients, they also 

described how staff sometimes struggled to move the wheelchairs in and out of rooms 

given the limited space available. One patient explained, “it’s hard on them, it’s hard on 

their backs and it’s uncomfortable for you in the chair because it’s being thrown around” 

(Pt SIU 10). Patients did not describe experiencing any difficulties navigating the unit, 

however two patients suggested that that it could be challenging for visitors initially, 

until they became more familiar with the setting (Pt SIU 01, Pt SIU 02). Patients also 

described difficulty accessing external locations such as the local shops due to the steep 

road leading from the unit (Pt SIU 03, Pt SIU 07, Pt SIU 08, Pt SIU 10, Pt SIU 012). 

Using this road was especially difficult for those who used manual wheelchairs, 

whereas patients with electric wheelchairs may have experienced less difficulty (Pt SIU 

05). 

The sensory environment was also a source of concern for several patients (n= 

9), who described issues with unwanted noise (e.g., other patients’ televisions and 

snoring) (Pt SIU 03, Pt SIU 04, Pt SIU 07, Pt SIU 10, Pt SIU 11), unpleasant smells (Pt 

SIU 05, Pt SIU 08), cold air temperatures (Pt SIU 09, Pt SIU 10, Pt SIU 11), and lack of 

natural light (Pt SIU 01, Pt SIU 03, Pt SIU 04, Pt SIU 05, Pt SIU 11, Pt SIU 12). The 

aesthetics of the unit were also considered poor, being described as unpleasant (Pt SIU 

08, Pt SIU 12), in need of higher cleaning standards (Pt SIU 06), and depressing (Pt SIU 

03, Pt SIU 05, Pt SIU 10, Pt SIU 12). One participant used the curtains as an example of 

an unpleasant feature, “the colour and things makes them downright depressing” (Pt 

SIU 03). 
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Many patients also felt that the unit was old, outdated and in need of 

maintenance. This included walls that needed to be repainted, roof panels that needed to 

be repaired, and poorly functioning equipment, such as ceiling hoists that did not move 

properly. Only one participant disagreed, suggesting that, in comparison to the spinal 

injury unit he had been at previously, it looked “very modern” (Pt SIU 08). One 

participant also described the inflexibility of the environment as problematic, 

highlighting the potential difficulty of upgrading the setting, particularly the bathrooms, 

“because there’s not enough bathrooms [they] struggle to refurbish because they can’t 

actually close them down for long enough because they need them.” (Pt SIU 12).  

A lack of entertainment and equipment or items for appropriate leisure activities 

was also reported by several patients (n= 8). This included televisions that were too 

small (Pt SIU 01, Pt SIU 02, Pt SIU 08, Pt SIU 11, Pt SIU 12), a lack of interesting, 

engaging activities (Pt SIU 04, Pt SIU 05, Pt SIU 06, Pt SIU 10, Pt SIU 11), and a 

limited range of activities which did not cater to individual interests (Pt SIU 06).  

Similar to responses from staff, a lack of space was also identified by patients 

(n=7). This included a lack of storage space for both personal belongings and large 

equipment, resulting in cluttered and disorganised spaces, “it’s so cluttered I don’t know 

how anybody finds anything” (Pt SIU 11). Patient rooms were identified as a space that 

needed more of both of these kinds of storage, with one patient explaining that more 

storage is critical given the length of time spent in the unit (Pt SIU 10). Accessibility of 

existing cupboards and shelves was another issue that negatively impacted available 

storage. As one patient explained,  

The cupboards are sliding cupboards and with wheelchairs you can only 

access a certain amount of the cupboard because when you try and pull up 

next to it you can’t necessarily open the whole door or close the whole door. 

(Pt SIU 10) 
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Several other patients disagreed, explaining that they had enough storage space for 

personal belongings (Pt SIU 01, Pt SIU 02, Pt SIU 07), with one patient reporting that 

they did not use all of the cupboard space that was currently available to them. 

Additionally, the use of areas such as the bathrooms, corridors and physiotherapy space 

as storage space for large equipment prevented people from using these spaces 

independently and blocked pathways, making it more difficult to move around. 

Other issues related to a lack of space included too few activity spaces (Pt SIU 

08, Pt SIU 10, Pt SIU 11), the absence of accessible handwashing facilities near the 

dining room (Pt SIU 10) and too few bathrooms, which was compounded by use of 

some bathrooms for storing equipment (Pt SIU 02, Pt SIU 03, Pt SIU 05, Pt SIU 10, Pt 

SIU 12). Patients also described several spaces as too small to function optimally, 

including the occupational therapy room (Pt SIU 10), the physiotherapy room (Pt SIU 

02), the family room (Pt SIU 07) and patient bed areas, which were considered too 

small for necessary equipment (e.g., wheelchairs) or to accommodate visitors (Pt SIU 

01, Pt SIU 10). A lack of space at the SIU to spend time with families, particularly 

spaces that were safe and had activities for children, was also a key problem (Pt SIU 05, 

Pt SIU 10, Pt SIU 11, Pt SIU12). 

Several patients also described a lack of privacy (n=6). This was related to a lack 

of private spaces for conversations with staff or family members (Pt SIU 05, Pt SIU 07, 

Pt SIU 10, Pt SIU 11, Pt SIU 12) and a general lack of personal space (Pt SIU 12). 

Many of these privacy issues were directly related to the design and layout of the 

building. For example, access to the outdoor areas through patient rooms was thought to 

negatively impact privacy (Pt SIU 07). Bins and sinks positioned too close to patient 

beds also resulted in frequent disruptions and some patients felt as though their personal 

space was being invaded by others who used these fixtures (Pt SIU 03, Pt SIU 10). 



148 

 

Although there were many challenging aspects of the SIU built environment, 

patients were also able to name a number of positive aspects and features of the built 

environment that they liked. Many patients considered the outdoor area to be an 

important space, and many reported that this was their favourite place at the unit (Pt SIU 

01, Pt SIU 02, Pt SIU 03, Pt SIU 04, Pt SIU 05, Pt SIU 07, Pt SIU 08, Pt SIU 10, Pt SIU 

11). It was described as one of the most pleasant space to spend time in at the unit, and 

supported both social activity and time alone to relax and reflect, away from the busy 

ward area. One patient believed that the view of the outdoor area from their room made 

it a better space compared to other rooms without this view, “it’s just bright, like it gets 

sunlight every morning, so it’s not dark, so it’s not depressing” (Pt SIU 05). Patients 

also appreciated the location of the unit, including the access to the main hospital for x-

rays and surgeries (Pt SIU 12), and proximity to local shops and restaurants (Pt SIU 01, 

Pt SIU 06, Pt SIU 07, Pt SIU 10). The equipment was also considered a positive aspect, 

with the gym being described by participants as “well equipped” (Pt SIU 01, Pt SIU 02, 

Pt SIU 06) and several people describing the ceiling hoists as critical (Pt SIU 06, Pt SIU 

07, Pt SIU 08). “I’ve had to rely on the hoists the whole time and I think without them 

I’d have been stuck” (Pt SIU 07). The wide corridors arranged in an H-shape were also 

mentioned as a positive feature, with two patients describing them as supportive of 

mobility and practicing using wheelchairs. 

The ward’s quite good the way it’s shaped in a big circle, you know and when I 

get in the chair I can push around the ward and just try and build my strength up 

that way by pushing just around the ward (Pt SIU 02).  

Other features identified as positive included the lights above the bed which could be 

controlled by patients and used without disturbing other people in the rooms (Pt SIU 

04), and having free access to a television (Pt SIU 04) and laundry (Pt SIU 07). 
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Though all patients described a number of features of the neurorehabilitation 

setting that they considered supportive or unsupportive, patients differed as to the 

importance they placed directly on the built environment and its perceived relevance to 

their rehabilitation. Most patients were satisfied with the care they were receiving and 

believed that the staff were effective, particularly given the environment that they had to 

work with, “you’re grateful for the service that you get” (Pt SIU 10). Some patients 

believed that the staff were more important to neurorehabilitation than the environment, 

and that skilled staff were able to compensate for any shortcomings of the setting. As 

one patient explained, “if it wasn’t for the nurses, I think the recovery would be a lot 

more difficult, definitely. So it doesn’t matter about, you know, the décor and things like 

that” (Pt SIU 01). Another patient agreed, “expertise is more important than the building 

itself” (Pt SIU 08).  

Several patients suggested that the environment was a challenge that users 

learned to work around. Similar to SIU staff, patients explained that they would modify 

their behaviour and use of space to suit the facilities available. However, due to 

perceived difficulties changing the environment, patients also described adjusting their 

expectations or ideas about the built environment because “you’re here [and] you’re stuck with 

it” (Pt SIU 05). This adjustment was considered a critical aspect of coping within the 

current setting,  

No drastic changes are going to be made, so you may as well jump in and get 

along, you know, go along for the ride and just deal, enjoy it the best you can 

because if you resent it, you know it’s going to make your stay here a lot worse. 

So you may as well just jump on the bandwagon and get used to it. (Pt SIU 02) 

Other patients agreed with staff comments, suggesting that despite the quality of 

care provided, problems with the current setting potentially limited recovery and 

negatively impacted neurorehabilitation experiences. In particular, the built environment 
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was thought to negatively impact on independence, a key rehabilitation goal. As one 

patient explained, “everything in this building looks like it further makes you disabled 

rather than abled because … it hasn’t been designed to work for someone in a 

wheelchair”, and, “all the hard work that the professional staff are doing I think to an 

extent gets undone by the building. (Pt SIU 12). 

Summary 

Overall, staff and patient ratings of the SIU built environment indicated 

dissatisfaction with the current setting. Results from the qualitative descriptions of 

user’s perspectives and experiences of the setting extended this finding, highlighting a 

number of challenges in the neurorehabilitation environment that were limiting or 

negatively impacting on neurorehabilitation experiences. Both patients and staff 

described problems of a lack of space, poor accessibility and functionality, poor 

aesthetics, a lack of privacy, and described the building as outdated and no longer fit for 

purpose. Users found it more difficult to identify positive or supportive features of the 

built environment. The outdoor area was considered by both staff and patients to be the 

most pleasant space at the unit, and one which helped meet the psychosocial needs of 

patients. Despite perceptions that the built environment presented more challenges than 

support for neurorehabilitation experiences, most users believed that quality care was 

being delivered due to the skill and hard work of staff. However, many also suggested 

that higher quality care and outcomes would be possible in a more supportive 

environment. 

Chapter Summary 

This chapter presented the results of the within-case analysis of the SIU, to 

provide a description of the built environment and how it may or may not support 

neurorehabilitation experiences. Four different types of data were collected and 
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analysed independently to provide both objective and subjective data on the setting. 

Each component provided unique insight into the interaction between SIU users and the 

built environment, as summarised below. 

 First, archival data relating to the original purpose and design of the SIU 

building was analysed to examine the design intentions and provide context for 

subsequent analyses. Data indicated that the SIU was built for purpose in 1985, and 

initial planning considered how the building could provide a safe, accessible 

environment that would facilitate important therapeutic processes such as nursing care, 

physiotherapy and occupational therapy. Some design elements to support more 

positive, pleasant patient experiences of neurorehabilitation were also listed in the 

original building proposal, including goals to avoid an institutionalised appearance such 

as interesting room shapes and colours and access to nature. However, comparison of 

the original design intentions and the current unit plan showed that many of the features 

proposed were not included in the final design. In particular, many of the features to 

support patient experiences were not enacted. 

 Second, a survey of the physical features and affordances of the setting was 

conducted by two independent observers in eight key locations at the SIU. In the dining 

room, physiotherapy area, staff break room, patient rooms and entry spaces, scores on 

the survey were highest for features supporting patient safety, followed by worker safety 

and effectiveness. In these locations, scores were lowest for features to support patient 

experiences, indicating greater environmental support for safety than experiences. In the 

outdoor area and family room, scores were also highest for features supporting patient 

safety, but scores for patient experience were higher than scores for worker safety and 

effectiveness. 
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 User activity and equipment use was observed and mapped over the course of a 

typical day in two key common spaces, the corridors and the dining room. In the 

corridors, 100 unique observations were recorded across the day. The corridors were in 

constant use throughout the day, with an average of 11 users recorded in the corridor at 

each observation point, most frequently staff (72% of users observed). Users in this 

space were most often engaged in independent activities such as moving through the 

space. However, the corridors were not only used as a thoroughfare, but also as a space 

for clinical activities, including preparation of equipment, paperwork, and staff 

discussions. The corridors were also used for storage of large equipment including 

wheelchairs, patient beds and trolleys with medical equipment, with up to 70 items 

observed in the corridors at one time. On the same day, 50 unique observations were 

also recorded in the dining room. Results indicated less frequent use than the corridors, 

with an average of 4 users present at each observation point and few users were 

observed in the space until the scheduled lunchtime. The users observed most frequently 

in this space were staff (52% of users observed) and patients (41%), with fewer visitors 

seen using the dining room (7%) with or without patients. Users were most often 

engaged independently in this space (56%), and few users engaged with the supportive 

recreational activities and equipment available in the dining room. 

 Finally, a descriptive analysis of data from the patient interviews (n=12) and 

staff focus groups (n=23) was conducted to explore user perspectives on 

neurorehabilitation and the neurorehabilitation built environment. User descriptions of 

the setting were predominately negative, with a number of key challenges identified by 

both staff and patients. These included a lack of space, issues with accessibility and 

functionality, a lack of privacy, a poor aesthetic and sensory environment, and an 

outdated building that was no longer optimal for neurorehabilitation. Fewer supportive 
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elements of the built environment were identified, however most users described the 

outdoor area as a pleasant space for relaxing and socialising, which supported patient's 

psychosocial needs. Although the environment was considered largely unsupportive and 

unsuitable for neurorehabilitation, users believed that quality care was provided in spite 

of the built environment, but that a higher quality of care could be provided in a more 

supportive setting. 
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Chapter Four 

Case Two: Brain Injury Unit Within-Case Analysis 

 

The Brain Injury Unit (BIU) was a post-acute neurorehabilitation unit for adults 

who had sustained serious brain injuries. The BIU occupied the lower floor of a two-

storey building, with a geriatric unit located on the top floor. Both inpatient and day 

hospital services were provided within the same building, however the inpatient area 

was the focus of this study. The inpatient area was a 26-bed locked ward, which 

included four single-patient rooms, three two-patient rooms, and four four-patient rooms 

(see Figure 18). Single-patient rooms included private bathrooms, and there was one 

bathroom in each of the three corridors shared by the remaining patients. The layout of 

the unit included three main corridors, referred to as the yellow, blue and green 

corridors, indicated by a coloured stripe along the wall. The corridors formed a radial 

pattern with the nurses’ station in the centre. The physiotherapy room and occupational 

therapy room were the main therapy areas located within this ward. Patients also had 

access to the multipurpose dining room, which included tables, chairs, a pool table, 

computer, lounges and a television. The dining room also provided the only point of 

entry to the central courtyard, which was a secure outdoor space in the middle of the 

building. A number of staff offices were located near the nurses’ station, and a small 

staff room and storage area were located in the middle corridor. An independent living 

unit was located just outside of the inpatient ward space, which consisted of a small 

living room, bedroom and bathroom for patients to stay in prior to discharge to support 

the practice of skills in a more home-like environment (not pictured on the unit plan). 

This room was available to other hospital departments as well as the BIU, however staff 

indicated that overall, the room was used infrequently. 
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Figure 18. Plan of current Brain Injury Unit inpatient area. This image has been printed with the kind permission of the Brain 

Injury Rehabilitation Unit, Brain Injury Rehabilitation Service, Division of Rehabilitation, Metro South Health. 
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This chapter presents the results of the within-case analysis of the BIU, which 

aims to examine the supportiveness of the BIU built environment following the same 

methodology used for the SIU (as described in Chapter 2). This includes the results of 

analysis of four main components, 1) the original building purpose and intent, 2) 

physical features and affordances of the environment, 3) user activity and 4) user 

experiences of the setting.   

Original Building Purpose and Design 

Archival hospital reports indicated that the rehabilitation service moved into the 

current building in 1989. This building was shared with and originally designed as a 

geriatric and rehabilitation unit. Most patients at the unit during this time were elderly, 

although there were some younger patients who had sustained head injuries. The unit 

was designed to support patients in returning to the community and included “non-

bedded” areas such as dining and living areas, which was a relatively new development 

in the care of people who were elderly or injured at that time. These features were 

considered important for respectful treatment of patients, especially given length of stay 

at that time was typically 6 to 8 weeks, which was significantly longer than those in a 

typical acute care setting. 

While few documents were available to indicate specific design considerations 

or aims, a report written by senior nursing staff in 1989 indicated that, prior to the 

transition into the new building, there were concerns regarding the ability of the 

environment to cater for individuals with complex conditions such as dementia. In 

particular, the environment was thought to be designed to support physical needs, but 

poorly suited for the behavioural, social and cognitive needs that patients may have. 

Specific concerns identified included a lack of quiet spaces to separate agitated patients, 

the absence of a room for group therapy or patient meetings and concerns that the 



157 

 

design of ensuites and bathroom doors may impede staff monitoring of patients. The 

report also described the need for the addition of features to support the safety of 

patients who may attempt suicide, such as ceiling-mounted curtain rails and earth 

leakage circuit breakers. Overall, the available archival data suggested that the building 

was not originally designed for the purpose of rehabilitation following brain injury, and 

also may have been unsuitable for the provision of optimal rehabilitation and 

rehabilitation experiences for patients with complex care needs. 

Physical Features and Affordances 

Independent observations of the physical features and affordances of the setting 

were conducted in eight locations at the BIU by two observers. These observations 

aimed to apply current evidence-based design guidelines to the built environment to 

provide an objective, third-person description of the setting and the experiences that 

would likely be supported. Cohen’s kappa statistic was calculated to determine the level 

of agreement between the two observers for each room at the BIU. According to 

guidelines by Altman (1991), there was moderate agreement between the observers for 

responses for the independent living unit (= .60, p <.001), and good agreement for 

responses for the staff tea room (= .70, p<.001), dining room (= .70, p <.001), patient 

rooms (= .70, p <.001), and occupational therapy room (= .74, p <.001). Results also 

indicated very good agreement for responses for the physiotherapy room (= .81, p 

<.001), courtyard (= .82, p <.001) and agreement on all items for the entry (= 1.00, p 

<.001). 

Results for each of the eight locations were analysed according to frequency 

counts and the percentage of relevant supportive features present calculated for each of 

the 20 evidence-based design goals individually (see Table 24 to Table 31). As the level 

of interrater reliability was acceptable across the surveys, average scores between the 
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two observers were also calculated. Total average scores across the two observers for 

the categories of patient safety, worker safety and effectiveness, and quality of care and 

patient experiences are provided in Table 32. For all rooms except the independent 

living unit, results showed that there was a higher percentage of items present to support 

patient safety (scores for all rooms except the independent living unit ranged from 81% 

to 100%), followed by worker safety and effectiveness (50% to 84%), and the lowest 

scores were for features to support quality of care and patient experiences (26% to 

66%). Conversely, scores for the independent living room indicated the highest 

proportion of features to support quality of care and patient experiences (average score 

across observers= 98%), followed by worker safety and effectiveness (93%), and finally 

patient safety (78%). Examples of features identified in the survey as present or absent 

for each of the 20 evidence-based design goals are discussed below, to provide a 

description of how neurorehabilitation experiences may be impacted by the built 

environment at the BIU. 
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Table 24 

Results of Observational Survey of Patient Rooms at the Brain Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce falls 6 6 6 0 0 0 0 100% 100% 

Reduce risk of injury 3 3 3 0 0 0 0 100% 100% 

Reduce risk of contamination 7 7 6 0 1 0 0 100% 86% 

Improve hand sanitation 1 1 1 0 0 0 0 100% 100% 

Provide safe delivery of care 2 2 1 0 1 0 0 100% 50% 

Worker safety and effectiveness          

Provide efficient delivery of care 11 9 9 1 1 1 1 90% 90% 

Improve communication 1 1 1 0 0 0 0 100% 100% 

Improve staff health 2 2 2 0 0 0 0 100% 100% 

Improve job satisfaction 3 1 2 2 1 0 0 33% 67% 

Quality of care and patient experience         

Reduce patient stress and anxiety 4 1 0 3 4 0 0 25% 0% 

Enable and enhance patient sense  

   of control 

2 1 1 1 1 0 0 50% 50% 

Increase patient engagement 1 0 0 1 1 0 0 0% 0% 

Improve patient satisfaction 3 0 0 3 3 0 0 0% 0% 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Facilitating social contact and  

   support 

4 2 0 2 4 0 0 50% 0% 

Improve comfort 3 2 0 1 3 0 0 67% 0% 

Regulation and quality of  

   stimulation 

4 2 2 2 2 0 0 50% 50% 

Respect privacy 7 2 2 5 5 0 0 29% 29% 

Supporting awareness and  

   orientation 

4 3 3 1 1 0 0 75% 75% 

Supporting continuity of the self 4 3 2 1 2 0 0 75% 50% 

Supporting/ improving functional  

   abilities 

8 7 7 1 1 0 0 88% 88% 

           

Patient safety total 19 19 17 0 2 0 0 100% 89% 

Worker safety and effectiveness  

   total 

17 13 14 3 2 1 1 81% 88% 

Quality of care and patient  

   experience total 

44 23 17 21 27 0 0 52% 39% 

Note. O1= observer 1, O2= observer 2, N/A= not applicable. 
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Table 25 

Results of Observational Survey of the Independent Living Unit at the Brain Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage ‘Yes’ responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce falls 6 5 4 1 2 0 0 83% 67% 

Reduce risk of injury 3 3 2 0 1 0 0 100% 67% 

Reduce risk of contamination 7 5 6 1 0 1 1 83% 100% 

Improve hand sanitation 1 1 1 0 0 0 0 100% 100% 

Provide safe delivery of care 2 1 0 1 2 0 0 50% 0% 

Worker safety and effectiveness          

Provide efficient delivery of care 11 8 7 1 1 2 3 89% 88% 

Improve communication 1 1 1 0 0 0 0 100% 100% 

Improve staff health 2 2 2 0 0 0 0 100% 100% 

Improve job satisfaction 3 3 3 0 0 0 0 100% 100% 

Quality of care and patient experience         

Reduce patient stress and anxiety 4 4 4 0 0 0 0 100% 100% 

Enable and enhance patient sense  

   of control 

2 2 2 0 0 0 0 100% 100% 

Increase patient engagement 1 1 1 0 0 0 0 100% 100% 

Improve patient satisfaction 3 3 3 0 0 0 0 100% 100% 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage ‘Yes’ responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Facilitating social contact and  

   support 

4 3 3 0 0 1 1 100% 100% 

Improve comfort 3 3 1 0 1 0 1 100% 50% 

Regulation and quality of  

   stimulation 

4 4 4 0 0 0 0 100% 100% 

Respect privacy 7 6 7 0 0 1 0 100% 100% 

Supporting awareness and  

   orientation 

4 3 3 0 0 1 1 100% 100% 

Supporting continuity of the self 4 4 3 0 1 0 0 100% 75% 

Supporting/ improving functional  

   abilities 

8 8 8 0 0 0 0 100% 100% 

           

Patient safety total 19 15 13 3 5 1 1 83% 72% 

Worker safety and effectiveness  

   total 

17 14 13 1 1 2 3 93% 93% 

Quality of care and patient  

   experience total 

44 41 39 0 2 3 3 100% 95% 

Note. O1= observer 1, O2= observer 2, N/A= not applicable. 
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Table 26 

Results of the Observational Survey of the Dining Room at the Brain Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot assess” 

responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce falls 3 3 3 0 0 0 0 100% 100% 

Reduce risk of injury 4 2 2 0 0 2 2 100% 100% 

Reduce risk of contamination 6 6 6 0 0 0 0 100% 100% 

Improve hand sanitation 1 1 1 0 0 0 0 100% 100% 

Provide safe delivery of care 5 3 2 0 0 2 3 100% 100% 

Worker safety and effectiveness          

Provide efficient delivery of care 8 5 7 3 1 0 0 63% 88% 

Improve communication 1 1 1 0 0 0 0 100% 100% 

Improve staff health 2 2 1 0 0 0 1 100% 100% 

Improve job satisfaction 3 2 2 1 1 0 0 67% 67% 

Quality of care and patient experience         

Reduce patient stress and anxiety 3 3 3 0 0 0 0 100% 100% 

Enable and enhance patient sense  

   of control 

10 5 5 3 3 2 2 63% 63% 

Increase patient engagement 1 1 1 0 0 0 0 100% 100% 

Improve patient satisfaction 3 2 3 1 0 0 0 67% 100% 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot assess” 

responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Facilitating social contact and  

   support 

12 9 8 1 1 2 3 90% 89% 

Improve comfort 3 1 2 2 1 0 0 33% 67% 

Regulation and quality of  

   stimulation 

5 2 1 2 3 1 1 50% 25% 

Respect privacy 4 1 1 2 1 1 2 33% 50% 

Supporting awareness and  

   orientation 

11 2 2 7 6 2 3 22% 25% 

Supporting continuity of the self 8 6 7 0 1 2 0 100% 88% 

Supporting/ improving functional  

   abilities 

12 3 5 6 6 3 1 33% 45% 

           

Patient safety total 19 15 14 0 0 4 5 100% 100% 

Worker safety and effectiveness  

   total 

14 10 11 4 2 0 1 71% 85% 

Quality of care and patient  

   experience total 

72 35 38 24 22 13 12 59% 63% 

Note. O1= observer 1, O2= observer 2, N/A= not applicable. 
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Table 27 

Results of the Observational Survey of the Physiotherapy Room at the Brain Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot assess” 

responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce falls 3 3 3 0 0 0 0 100% 100% 

Reduce risk of injury 4 4 4 0 0 0 0 100% 100% 

Reduce risk of contamination 6 6 6 0 0 0 0 100% 100% 

Improve hand sanitation 1 1 1 0 0 0 0 100% 100% 

Provide safe delivery of care 5 1 1 0 0 4 4 100% 100% 

Worker safety and effectiveness          

Provide efficient delivery of care 8 6 6 2 1 0 1 75% 86% 

Improve communication 1 1 1 0 0 0 0 100% 100% 

Improve staff health 2 2 2 0 0 0 0 100% 100% 

Improve job satisfaction 3 2 2 1 1 0 0 67% 67% 

Quality of care and patient experience         

Reduce patient stress and anxiety 3 2 2 1 1 0 0 67% 67% 

Enable and enhance patient sense  

   of control 

10 2 1 1 1 7 8 67% 50% 

Increase patient engagement 1 1 1 0 0 0 0 100% 100% 

Improve patient satisfaction 3 3 3 0 0 0 0 100% 100% 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot assess” 

responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Facilitating social contact and  

   support 

12 4 4 1 1 7 7 80% 80% 

Improve comfort 3 1 0 2 3 0 0 33% 0% 

Regulation and quality of  

   stimulation 

5 1 3 4 2 0 0 20% 60% 

Respect privacy 4 1 2 1 0 2 2 50% 100% 

Supporting awareness and  

   orientation 

11 1 1 1 1 9 9 50% 50% 

Supporting continuity of the self 8 3 5 3 1 2 2 50% 83% 

Supporting/ improving functional  

   abilities 

12 3 2 1 1 8 9 75% 67% 

           

Patient safety total 19 15 15 0 0 4 4 100% 100% 

Worker safety and effectiveness  

   total 

14 11 11 3 2 0 1 79% 85% 

Quality of care and patient  

   experience total 

72 22 24 15 11 35 37 59% 69% 

Note. O1= observer 1, O2= observer 2, N/A= not applicable. 
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Table 28 

Results of the Observational Survey of the Occupational Therapy Room at the Brain Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot assess” 

responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce falls 3 3 3 0 0 0 0 100% 100% 

Reduce risk of injury 4 4 4 0 0 0 0 100% 100% 

Reduce risk of contamination 6 6 6 0 0 0 0 100% 100% 

Improve hand sanitation 1 1 1 0 0 0 0 100% 100% 

Provide safe delivery of care 5 1 1 0 0 4 4 100% 100% 

Worker safety and effectiveness          

Provide efficient delivery of care 8 7 6 1 2 0 0 88% 75% 

Improve communication 1 1 1 0 0 0 0 100% 100% 

Improve staff health 2 2 2 0 0 0 0 100% 100% 

Improve job satisfaction 3 1 3 2 0 0 0 33% 100% 

Quality of care and patient experience         

Reduce patient stress and anxiety 3 1 0 2 3 0 0 33% 0% 

Enable and enhance patient sense  

   of control 

10 2 1 1 1 7 8 67% 50% 

Increase patient engagement 1 1 1 0 0 0 0 100% 100% 

Improve patient satisfaction 3 0 1 3 2 0 0 0% 33% 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot assess” 

responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Facilitating social contact and  

   support 

12 5 5 0 0 7 7 100% 100% 

Improve comfort 3 1 2 1 1 1 0 50% 67% 

Regulation and quality of  

   stimulation 

5 1 1 3 3 1 1 25% 25% 

Respect privacy 4 0 1 2 1 2 2 0% 50% 

Supporting awareness and  

   orientation 

11 1 1 1 1 9 9 50% 50% 

Supporting continuity of the self 8 4 4 2 4 2 0 67% 50% 

Supporting/ improving functional  

   abilities 

12 3 1 0 2 9 9 100% 33% 

           

Patient safety total 19 15 15 0 0 4 4 100% 100% 

Worker safety and effectiveness  

   total 

14 11 12 3 2 0 0 79% 86% 

Quality of care and patient  

   experience total 

72 19 18 15 18 38 36 56% 50% 

Note. O1= observer 1, O2= observer 2, N/A= not applicable. 
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Table 29 

Results of the Observational Survey of the Courtyard at the Brain Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot assess” 

responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce falls 3 2 2 1 1 0 0 67% 67% 

Reduce risk of injury 4 2 3 2 1 0 0 50% 75% 

Reduce risk of contamination 6 6 6 0 0 0 0 100% 100% 

Improve hand sanitation 1 0 0 1 1 0 0 0% 0% 

Provide safe delivery of care 5 2 2 1 1 2 2 67% 67% 

Worker safety and effectiveness          

Provide efficient delivery of care 8 5 5 3 3 0 0 63% 63% 

Improve communication 1 1 1 0 0 0 0 100% 100% 

Improve staff health 2 1 1 1 1 0 0 50% 50% 

Improve job satisfaction 3 3 2 0 1 0 0 100% 67% 

Quality of care and patient experience         

Reduce patient stress and anxiety 3 3 2 0 1 0 0 100% 67% 

Enable and enhance patient sense  

   of control 

10 3 0 1 2 6 8 75% 0% 

Increase patient engagement 1 0 0 1 1 0 0 0% 0% 

Improve patient satisfaction 3 3 3 0 0 0 0 100% 100% 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot assess” 

responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Facilitating social contact and  

   support 

12 8 7 0 1 4 4 100% 88% 

Improve comfort 3 2 2 1 1 0 0 67% 67% 

Regulation and quality of  

   stimulation 

5 1 1 3 3 1 1 25% 25% 

Respect privacy 4 0 0 2 2 2 2 0% 0% 

Supporting awareness and  

   orientation 

11 2 1 0 0 9 10 100% 100% 

Supporting continuity of the self 8 4 3 0 2 4 3 100% 60% 

Supporting/ improving functional  

   abilities 

12 3 2 2 2 7 8 60% 50% 

           

Patient safety total 19 12 13 5 4 2 2 71% 76% 

Worker safety and effectiveness  

   total 

14 10 9 4 5 0 0 71% 64% 

Quality of care and patient  

   experience total 

72 29 21 10 15 33 36 74% 58% 

Note. O1= observer 1, O2= observer 2, N/A= not applicable. 
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Table 30 

Results of the Observational Survey of the Entry at the Brain Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce 

falls 

5 4 4 1 1 0 0 80% 80% 

Reduce risk of injury 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Reduce risk of contamination 6 6 6 0 0 0 0 100% 100% 

Improve hand sanitation 1 0 0 1 1 0 0 0% 0% 

Provide safe delivery of care 4 3 3 1 1 0 0 75% 75% 

Worker safety and effectiveness          

Provide efficient delivery of care 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Improve communication 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Improve staff health 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Improve job satisfaction 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Quality of care and patient experience         

Reduce patient stress and anxiety 3 0 0 3 3 0 0 0% 0% 

Enable and enhance patient sense  

   of control 

1 0 0 1 1 0 0 0% 0% 

Increase patient engagement 0 N/A N/A N/A N/A N/A N/A N/A N/A 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Improve patient satisfaction 3 0 0 3 3 0 0 0% 0% 

Facilitating social contact and  

   support 

1 1 1 0 0 0 0 100% 100% 

Improve comfort 3 0 0 3 3 0 0 0% 0% 

Regulation and quality of  

   stimulation 

1 0 0 1 1 0 0 0% 0% 

Respect privacy 2 0 0 2 2 0 0 0% 0% 

Supporting awareness and  

   orientation 

1 1 1 0 0 0 0 100% 100% 

Supporting continuity of the self 3 2 2 1 1 0 0 67% 67% 

Supporting/ improving functional  

   abilities 

1 1 1 0 0 0 0 100% 100% 

           

Patient safety total 16 13 13 3 3 0 0 81% 81% 

Worker safety and effectiveness  

   total 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

Quality of care and patient  

   experience total 

19 5 5 14 14 0 0 26% 26% 

Note. O1= observer 1, O2= observer 2, N/A= not applicable.
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Table 31 

Results of the Observational Survey of the Staff Break Room at the Brain Injury Unit 

Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Patient safety          

Improve mobility and reduce 

falls 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

Reduce risk of injury 1 1 0 0 1 0 0 100% 0% 

Reduce risk of contamination 6 6 6 0 0 0 0 100% 100% 

Improve hand sanitation 1 1 1 0 0 0 0 100% 100% 

Provide safe delivery of care 2 0 0 0 0 2 2 N/A N/A 

Worker safety and effectiveness          

Provide efficient delivery of care 3 0 0 0 0 3 3 N/A N/A 

Improve communication 1 0 1 1 0 0 0 0% 100% 

Improve staff health 1 1 1 0 0 0 0 100% 100% 

Improve job satisfaction 2 0 1 2 1 0 0 0% 50% 

Quality of care and patient experience         

Reduce patient stress and anxiety 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Enable and enhance patient sense  

   of control 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

Increase patient engagement 0 N/A N/A N/A N/A N/A N/A N/A N/A 
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Evidence-based design goal No. of 

items 

“Yes” responses “No” responses “N/A” or “cannot 

assess” responses 

Percentage “yes” responses of 

applicable and assessable items 

 O1 O2 O1 O2 O1 O2 O1 O2 

Improve patient satisfaction 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Facilitating social contact and  

   support 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

Improve comfort 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Regulation and quality of  

   stimulation 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

Respect privacy 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Supporting awareness and  

   orientation 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

Supporting continuity of the self 0 N/A N/A N/A N/A N/A N/A N/A N/A 

Supporting/ improving functional  

   abilities 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

           

Patient safety total 10 8 7 0 1 2 2 100% 88% 

Worker safety and effectiveness  

   total 

7 1 3 3 1 3 3 25% 75% 

Quality of care and patient    

   experience total 

0 N/A N/A N/A N/A N/A N/A N/A N/A 

Note. O1= observer 1, O2= observer , N/A= not applicable.
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Table 32 

Total Proportion of Features Present in each Location at the Brain Injury Unit to Support each Evidence-Based Design Category (Patient Safety, Worker 

Safety and Effectiveness, Patient Experience). 

Brain Injury Unit Locations No. of 

items 

A. Patient safety 

features 

No. of 

items 

B. Worker safety and 

effectiveness features 

No. of 

items 

C. Patient experience 

features 

Total no. 

items 

Total 

Patient rooms 19 95% 17 84% 44 45% 80 65% 

Independent living unit 19 78% 17 93% 44 98% 105 92% 

Dining room 19 100% 14 78% 72 61% 105 70% 

Physiotherapy room 19 100% 14 82% 72 64% 105 76% 

Occupational therapy room 19 100% 14 82% 72 53% 105 70% 

Courtyard 16 74% 14 68% 72 66% 105 69% 

Entry area 16 81% 0 N/A 19 26% 35 51% 

Staff break room 10 94% 7 50% 0 N/A 17 79% 

Note. Percentages were calculated using the average score across observers. 
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Patient safety 

Improving mobility and reducing falls 

In each location observed at the BIU, scores for the main category of patient 

safety ranged from 71% to 100%. For the evidence-based design goal of improving 

mobility and reducing falls, scores in each location were between 67% and 100%. 

Features observed which appeared to contribute to this goal included open spaces with 

sufficient room to allow safe movement around furniture, vinyl flooring, and rails in 

patient bathrooms.  Features which were not supportive of this goal included the uneven 

brick pathway in the courtyard, narrow doorways, and furniture which would be 

unsuitable for bariatric patients. 

Reduce risk of injury 

Scores for the goal of reducing the risk of injury ranged from 0% to 100% in 

each location observed. In most areas, the low-pile carpet and vinyl flooring used likely 

helped minimise the potential for injuries, however the uneven, broken brickwork in the 

courtyard would not support this goal. Rooms did not have ceiling hoists to support 

patients and staff in safe patient transfers, but floor hoists were present and most rooms 

appeared to have sufficient room for safe use of this equipment. While the furniture and 

equipment used in the staff break room was similar to items used throughout the unit, 

the room itself was very small and there was little space to move around the table and 

other furniture, increasing the risk of injury in this space.  

Reduce risk of contamination 

Scores for reducing the risk of contamination in each location were between 

83% and 100%. Fixtures, equipment and surfaces in each area appeared to be clean, 

well-maintained and made of materials that would be easy to clean and maintain. 

Private rooms and bathrooms are considered optimal for reducing the spread of 
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infection and disease, however there were only four single-patient rooms with private 

bathrooms available, and the remaining patient rooms and bathrooms were shared. 

Improve hand sanitation 

For the goal of improving hand sanitation, locations scored either 0% or 100%. 

Most spaces observed had sinks for handwashing or dispensers with hand sanitiser 

attached to walls in visible locations to support this goal. Exceptions to this included the 

entry area and courtyard.  

Safe delivery of care 

In each location, the scores for items related to supporting safe delivery of care 

ranged from 0% to 100%. There were a number of features observed which would 

support this goal. For example, the open plan layouts for the physiotherapy room, 

occupational therapy room and dining room appeared to support staff in monitoring 

patients in these space. There appeared to be sufficient light and space for staff to work 

in the patient rooms. The ward was also locked, which would allow staff to control 

patient movement in and out of the unit. However, the independent living unit, which 

was outside of the main ward area, had fewer features to support this goal. It would 

likely be difficult for staff to monitor this space due to the location. Additionally, the 

independent living room was designed to look like a home, so it included limited space 

for storage of medical supplies and equipment or space for staff to provide care. 

Worker safety and effectiveness 

Providing efficient delivery of care 

Overall scores for supporting worker safety and effectiveness ranged from 25% 

to 93%. For the goal of efficient delivery of care, scores in each location were between 

and 63% and 90%. Most locations observed appeared to have room for mobile 

equipment and sufficient space for provision of care. However, spaces inside the unit 
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tended to be noisy, which could increase distractions. Spaces also lacked features to 

reduce this noise. In comparison, the courtyard was a more quiet space (this would vary 

depending on use), however scores for this location were poor for this goal, as it did not 

contain storage space, power outlets or any features to allow control over the 

environment, which would be required for efficient care.  

Improve communication 

In each location, scores for the goal of improving communication were either 

0% or 100%. The dining room and courtyard both contained chairs and tables set up to 

support small groups which were able to be moved as required. The independent living 

unit, patient rooms, physiotherapy and occupational therapy spaces also had moveable 

furniture that could be rearranged as necessary to support communication between 

patients, family and staff. The staff break room also included some chairs placed around 

a table, however there was very little space in this room, making it uncomfortable and 

unlikely to accommodate many people at one time, which would likely negatively 

impact communication in this space. 

Improve staff health 

Scores for the goal of improving staff health ranged from 0% to 100% for each 

location.  Examples of features present and supportive of this goal included space in 

rooms for hoists and other patient handling equipment, and the vinyl and carpet flooring 

that was used in most spaces to reduce the risk of injury. The uneven, broken brickwork 

in the courtyard was not supportive of staff health. 

Improve job satisfaction 

For the goal of improving job satisfaction for staff, scores ranged from 0% to 

100% for each location observed. Most locations appeared to have a layout suitable for 

the activities and tasks that would likely take place in each space. However, many 
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spaces were institutionalised in appearance, noisy and lacked features that could 

contribute positively to satisfaction such as access to natural light, artwork, and use of 

interesting colours and materials. The independent living unit was an exception to this, 

as it had access to daylight, artwork and decorative features and was set up to look more 

like a home than a clinical environment. 

Quality of care and patient experiences 

Reduce patient stress and anxiety 

Scores for the category of supporting quality of care and patient experiences 

ranged from 26% to 100% for each location observed within the BIU. For the specific 

goal of reducing patient stress and anxiety, scores were between 0% and 100% for each 

location. The dining room contained a number of features which likely contributed to 

this goal, including a view of the courtyard space and plants outside, and other positive 

distractions such as a television, pool table, computer, pictures on the walls and patient 

artwork on the ceiling panels. Spaces which were less supportive of this goal included 

the occupational therapy space, which was cluttered and contained furniture that was 

clinical in appearance. Patient rooms were also clinical in design, and while some 

patients had access to a window and curtains to control lighting, patients in the shared 

rooms who were not next to a window did not have this access. 

Enable and enhance patient sense of control 

Scores for enabling and enhancing patients’ sense of control ranged from 0% to 

100%. Many of the locations observed provided limited opportunities for control of the 

environment. For example, windows in patient rooms could not be opened and there 

was no visible method for users to control the temperature of the room. Access to the 

kitchen space was restricted to staff, and the dining room and kitchen space was not 

designed to allow patients to participate in or observe the preparation of their food. The 
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main entrance to the unit was also locked, restricting access to the rest of the building 

and the outside. Features which likely supported patient control included large storage 

cupboards for personal belonging in patient rooms and the independent living unit. 

Accessibility of cupboards, activity spaces and activities in the dining room, 

physiotherapy room and occupational therapy room also likely supported the patient’s 

sense of control. 

Increase patient engagement 

For the single item relating to the goal of increasing patient engagement, scores 

in each location were either 0% or 100%. The dining room, physiotherapy room, 

occupational therapy room and independent living unit included equipment and items 

for activities and entertainment. These spaces also provided seating options that could 

be moved to suit peoples’ needs and supported communication between patients, family 

members and staff. Other locations observed lacked the space and features to support 

participation in recreational, educational or social activities. 

Improve patient satisfaction 

Scores for the goal of improving patient satisfaction ranged from 0% to 100% in 

each location observed. Examples of features that supported this goal included access to 

positive distractions such as equipment for activities and artwork in the dining room, 

music playing on the radio in the physiotherapy room, and the garden in the courtyard. 

Several of the spaces were scored as less supportive of this goal, as they were clinical in 

appearance, lacked opportunities for patient control or choice, and were quite noisy and 

lacked features to help minimise this noise. 

Facilitating social contact and support 

Scores for facilitating social contact and support ranged from 0% to 100% in 

each location observed. While there was no specific room for families, several of the 
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spaces including the dining room and courtyard provided seating and space that could 

be used by families to sit and talk with patients, or spend time on their own. Seating was 

also appropriate to encourage and support patients to interact with other patients and 

staff members. The patient rooms were rated as less supportive of social contact and 

support compared to the other locations observed, as there was limited space around the 

bedside for families to sit and chairs needed to be carried in to the space for visitors. 

There was also limited support for privacy in the shared patient rooms. 

Improve comfort 

 In each location observed, scores for improving comfort ranged from 0% to 

100%. The sensory environment seemed comfortable in most spaces, however most 

lacked access to fresh air and natural light, and many were quite noisy. Seating also 

appeared to be unsuitable for bariatric patients. Access to amenities for patients and 

families was also limited, as reception for mobile phones was poor in many areas, no 

internet connection was available and there were no facilities available for making tea 

and coffee. 

Regulation and quality of stimulation 

For the goal of regulation and quality of stimulation, scores for each location 

ranged from 0% to 100%. Most spaces were quite noisy and lacked features to reduce or 

control this noise. Several locations were also quite clinical in appearance, lacking 

interesting visual or sensory stimuli. The dining room had a view of the courtyard and 

some patients had windows next to their beds, but most spaces lacked views or access to 

the outside. The courtyard was in the middle of the building and surrounded by the two-

storey brick walls, so even this outdoor space lacked an interesting view and access to 

sunlight in the early morning or late afternoon.  
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Respect privacy 

Scores in each location for respecting privacy ranged from 0% to 100%. Most 

spaces were unlikely to be supportive of auditory privacy, particularly the open plan 

spaces such as the dining room and occupational therapy room. Some locations offered 

some support for visual privacy. For example, the physiotherapy space included a wall 

which ran halfway down the centre of the room, separating the large space and 

providing some privacy for patients in this area. Each patient room had a door that could 

be opened and closed, however most patient rooms were shared and lacked other 

features to support privacy, particularly for those wanting to have private conversations, 

as there was only a curtain to provide visual separation from others.  

Supporting awareness and orientation 

For the goal of supporting awareness and orientation, scores in each room 

ranged from 22% to 100%. The BIU did not contain clear signage and the main 

corridors and doorways were similar in appearance, likely making it difficult to navigate 

and find specific rooms at the unit. The only space that provided direct access to the 

courtyard was the dining room, however the sliding door was heavy and did not open 

smoothly, making it difficult to access and use this space. Most locations observed 

inside the unit lacked a view to outside of the unit or adequate access to natural light. 

Patient rooms did have space for storage of personal items and there was some space for 

personalisation (e.g., room for pictures on walls) to support orientation and awareness. 

However, very few patients had personalised their space.  

Supporting continuity of the self 

Scores for each location for supporting continuity of the self, ranged from 50% 

to 100%. Most spaces had power outlets to allow the use of conventional household 

goods and space to support patient participation in familiar activities. However, many of 
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the spaces were clinical in appearance and lacked features that would be more familiar 

and domestic in appearance and function. Exceptions to this included the dining room, 

courtyard and independent living unit, which included furniture and decorative features 

that were less typical of a hospital and contributed to a more home-like environment. 

Most rooms had windows, but many of these were unable to be opened, had an 

uninteresting view (e.g., a concrete wall), or were placed too high to allow observation 

of the outside, particularly for people in wheelchairs. 

Supporting and improving functional abilities 

Scores for supporting and improving functional abilities ranged from 33% to 

100% in each location observed. Features which supported this goal included accessible 

sinks and storage cupboards, and easy access to corridors from various locations. Patient 

rooms were relatively close to the toilets, the dining room and other shared spaces, 

however the unit lacked signage to support patients in accessing these areas 

independently. Toilets were not easily accessible from shared spaces, as the only toilets 

available were in the corridors near patient rooms. Additionally, the environment did not 

support patients to participate in preparing meals. 

Summary 

Overall, results of the surveys of physical features and affordances of the setting 

indicated great variation between the locations observed in scores for each of the 

evidence-based design goals within the BIU. With the exception of the independent 

living room, there appeared to be a clear focus on built environment features to support 

patient safety, with a higher proportion of features to support patient safety observed 

compared to worker safety and effectiveness and even less so for quality of care and 

patient experiences. 
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User Activity 

To provide objective data on user activity and the functional capacity of the 

space, user activity including interactions between users (i.e., patients, visitors and staff) 

and use of equipment was observed and mapped over the course of an average day. This 

activity mapping was conducted in two key common areas at the BIU, the corridors and 

the dining room.  

User activity and interaction 

Descriptive information for observations in the corridors and dining room is 

presented in Table 33. In the corridors at the BIU, a total of 509 users were observed 

across the day, with an average of five people observed for each individual observation. 

Staff were observed most frequently in this location (59% of users observed), followed 

by visitors (23%), and finally patients (18%). In the BIU dining room, a total of 565 

users were observed across the two observation sessions. This space was in constant use 

during the time observed, with at least two patients present and an average of 11 people 

recorded for each individual observation. In contrast to findings in the corridors, the 

dining room was most often used by patients (52% of users observed), followed by 

visitors (27%), and used less frequently by staff (20%). 
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Table 33  

Number of Patients, Visitors and Staff Observed in the Corridors and Dining Room at the Brain 

Injury Unit 

BIU 

locations 

No. of users observed  

 Patients  Visitors  Staff  Total users  

Corridors Total across all 

observations (n= 100) 

93 (18%) 118 (23%) 298 (59%) 509 (100%) 

 Mean (SD) 0.93 (1.07) 1.18 (1.56) 2.98 (2.52) 5.09 (3.30) 

 Minimum 0 0 0 0 

 Maximum 6 7 11 16 

 

Dining 

room 

Total across all 

observations (n= 50) 

296 (52%) 154 (27%) 115 (20%) 565 (100%) 

Mean (SD) 5.29 (3.44) 3.08 (2.57) 2.30 (2.01) 11.30 (6.66) 

 Minimum 2 0 0 2 

 Maximum 16 9 9 31 

Note. Number of users indicates the total number of users observed in the space at each 

individual observation, not discrete users. Due to rounding not all total percentages equal 100%. 

BIU= Brain Injury Unit 

 

The proportion of time each user group spent engaged in independent activity, 

activity with others or unengaged in the corridors and dining room is presented in Table 

34. In the BIU corridors, users were most often observed to be engaged in activities 

with others (56%), followed by engaged in independent activities (42%), and very few 

people were observed to be unengaged (2%). This pattern of activities was also found 

for each of the user groups when analysed independently, however the percentage of 

visitors who were unengaged was higher than the percentage for patients or staff.  

A similar pattern was also found in the results for the dining room, with more 

users engaged in activity with others (54%), followed by users engaged independently 

(30%), and fewer unengaged users (16%). The proportion of time visitors and staff were 

independently engaged in activity was lower in the dining room compared to the 
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corridors, with more time spent engaged with others or not engaged in activity. The 

proportion of patients observed engaged in any activity, either with others or 

independently was also lower in the dining room compared to the corridors, with a 

higher proportion not engaged in any activity at all in the dining room (20%). 

 

Table 34  

Type of User Activity Observed in the Corridors and Dining Room at the Brain Injury Unit 

Brain 

Injury Unit 

location 

Users Activities 

with others 

Independent 

activity 

Unengaged Total users 

observed 

Corridors Patients 52 (56%) 40 (43%)  1 (1%) 93 (100%) 

 Visitors 62 (53%) 48 (41%)  8 (7%) 118 (100%) 

 Staff 169 (57%) 126 (42%)  3 (1%) 298 (100%) 

 Total users 283 (56%) 214 (42%)  12 (2%) 509 (100%) 

Dining 

room 

Patients 131 (44%) 105 (35%) 60 (20%) 296 (100%) 

Visitors 104 (68%) 31 (20%) 19 (12%) 154 (100%) 

 Staff 71 (62%) 34 (30%) 10 (9%) 115 (100%) 

 Total users 306 (54%) 170 (30%) 89 (16%) 565 (100%) 

Note. Number of users indicates the total number of users observed in the space at each 

individual observation, not discrete users. Due to rounding not all total percentages equal 100%. 

 

 

Patterns of user activity across the course of the day were mapped graphically 

for the corridors (see Figure 19) and the dining room (see Figure 20). Narrative data 

recorded by the observers is described below to assist in interpretation of these graphs.  
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Figure 19. Patients, visitors and staff present in the Brain Injury Unit corridors across the day. 
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Figure 20. Patients, visitors and staff present in the Brain Injury Unit dining room across the day. 
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In the corridors at the BIU, staff were observed most often during the morning 

period, and were frequently observed moving in and out of patient rooms during this 

time. The greatest number of patients recorded in the corridors was at the beginning of 

the observations at 9:15. Patient activity in the corridor then decreased for the rest of the 

morning and increased again just before lunchtime at 12:00, when patients began 

moving from their rooms to the dining room, often assisted by staff and visitors. The 

number of visitors in the corridors also increased from 11:50 to 12:50 as people arrived 

to spend lunchtime with their family members at the unit. At 14:15 there was a peak in 

staff activity, with many staff gathering around the nurses’ station in discussion with 

others and recording information in patient files. Patients and visitors were observed 

less often during this afternoon period, with many patients having returned to their 

rooms after lunch. During the evening period, few users were observed in the corridors, 

particularly after dinner at 17:00. Users observed during this time were either walking 

through the space, at the nurses’ station waiting, or in discussion with a staff member. 

Across the course of the day, the corridor space outside of the patient rooms and 

bathrooms were key places for conversation or waiting for others. The nurses’ station 

was also a key area of activity for staff, but of inactivity for visitors who were 

frequently observed waiting at the nurses’ station to speak to a staff member, or waiting 

to ask staff to open the exit door, which was otherwise kept locked.  

The dining room was used consistently throughout the observation periods, 

particularly by patients. There was a gradual increase in use of the space by all users 

towards lunch time at 12.00. When not in use for meals, patients used the space for a 

number of other purposes, including watching television, playing pool, and socialising. 

Staff also used the area to complete paper work, to complete care tasks with patients 

such as monitoring blood pressure, and for discussions with patients and their families. 
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Equipment use 

Furniture and equipment (fixed and moveable items) in the corridors and dining 

room were counted and approximate locations recorded on a diagram of the unit at the 

start and end of each observation period (see Appendix Q for a list of equipment 

observed and Appendix R for the equipment maps for each location). Frequency counts 

for equipment recorded are presented in Table 35. 

 

Table 35 

Equipment Observed at the Brain Injury Unit at the Start and End of Each Observation Session 

Brain Injury 

Unit location 

Time Total pieces 

of equipment 

No. of items of 

moveable 

equipment 

No. of items of 

fixed 

equipment 

Corridors Session 1- Start (9:15) 11 8 3 

 Session 1- End (11:15) 11 8 3 

 Session 2- Start (11:30) 15 12 3 

 Session 2- End (13:30) 13 10 3 

 Session 3- Start (14:15) 13 10 3 

 Session 3- End (16:15) 10 7 3 

 Session 4- Start (16:30) 12 9 3 

 Session 4- End (18:30) 12 9 3 

Dining room Session 1- Start (9:15) 34 26 8 

 Session 1- End (11:15) 34 26 8 

 Session 2- Start (11:30) 34 26 8 

 Session 2- End (13:30) 31 23 8 

 

 

The total number of equipment items observed in the corridors at the BIU 

remained relatively consistent over the course of the day, with 11 items observed in the 

morning, increasing to 15 towards lunch time and decreasing to 12 at the end of the day. 

Items observed included wheelchairs, hoists, laundry trolleys and various types of 

trolleys containing items used for patient care. Chairs were also moved in and out of 
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rooms and placed in the corridors when not in use. Equipment in the corridors was used 

infrequently and was stored in the busy corridors until needed. 

In the dining room, equipment including the tables, chairs and couches were 

used frequently by patients, visitors and staff during the times observed. Several patients 

were also observed to be using the pool table and watching television, however other 

recreational activities and equipment (e.g., the computer, piano, books and magazines) 

were infrequently used. Towards the end of the second session of observations, staff had 

moved the furniture and equipment to prepare for a group activity, rearranging some of 

the chairs into a circular shape, pushing the remaining chairs and tables against a wall 

and removing unnecessary equipment including the patient bed, observation trolley and 

laundry trolley from the space.  

Summary  

Results from the user activity mapping provided a description of user 

interactions and use of equipment in two common spaces at the BIU, namely the 

corridors and the dining room. The corridors were the site of significant user activity 

across the day and were used most frequently by staff. These spaces functioned not only 

as a connective space allowing movement from one room to another, but also as a space 

for socialising and care-related interactions. Users were also observed waiting in the 

corridors, often outside patient rooms or at the nurses’ station. The corridors were also 

used for equipment storage throughout the day. The dining room was a significant space 

for activity and was in constant use throughout the day, with at least two patients present 

at each individual observation. User activity in this space increased during lunch time, 

however outside of this scheduled activity, the room also functioned as a recreational 

area for patients, a workspace for staff and a place for conversations for patients, 

visitors and staff. The dining room was also a space in which inactivity occurred, 
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especially for patients, with approximately 20% of patients observed to be unengaged 

while in this space.  

User Experiences of the Brain Injury Unit Built Environment 

User experiences of the BIU built environment were explored through focus 

groups with current patients and staff. During these focus groups, users discussed a 

number of issues, including the phrases they would use to describe the setting, features 

that they liked or considered supportive, features that they disliked or considered 

unsupportive, and their overall satisfaction with the current built environment. Staff 

were also asked to list up to three key challenges related to the current setting that they 

believed were the most significant at the BIU. The following sections describe user 

responses to these questions, providing an overview of key user experiences within the 

current setting and user perspectives on the supportive function of the current BIU built 

environment. 

User satisfaction with Brain Injury Unit built environment 

Eight patients out of twelve (67%) returned completed forms indicating their 

level of satisfaction with the built environment on a scale from 0 (completely 

dissatisfied) to 100 (completely satisfied). Scores ranged from 30 to 70, with an average 

rating of 53.75 (SD= 13.02). Eight of the ten staff (80%) present at the focus group also 

rated their satisfaction with the built environment, with scores ranging from 0 to 60, and 

an average score of 32.63 (SD= 19.92).  

Staff descriptions of the Brain Injury Unit built environment 

When asked to describe the current unit with a word or phrase, staff responses 

were critical of the space. They described the building as “old” and “outdated”, and 

referred to the corridors and rooms in the building as “cramped” and “narrow”. Other 

words used expressed how it felt to work or stay in the setting, including “confronting”, 
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“institutionalised” and like a “prison”. One staff member also described it as “unsafe” 

and chaotic like a “washing machine”. 

Staff were asked to indicate the three most significant challenges in the current 

environment. In total, 32 key challenges were reported. These challenges related to six 

broad categories, including 1) a lack of space, 2) issues with accessibility and 

functionality, 3) difficulties with delivery of safe, quality care, 4) a confusing and 

disorganised setting, 5) the age and condition of the building, and 5) a lack of privacy 

(see Table 36 for a summary). These issues were discussed further during the focus 

group to provide deeper insight into staff perspectives on aspects of the built 

environment that they disliked or considered problematic, as well as aspects that they 

liked or thought were supportive of user’s rehabilitation experiences. 

A lack of space was the key challenge mentioned most frequently by staff. The 

unit as a whole was described as having limited space, and several rooms, including the 

occupational therapy room and bathrooms, were considered too small to function 

effectively. Staff also described a lack of office spaces at the unit, with several staff 

offices located in the main hospital building instead of offices within the unit. The BIU 

was also considered to be missing several necessary rooms. These included a 

comfortable common space for families, space for staff education, private rooms, and 

quiet rooms for patients who were agitated to allow staff to safely separate these 

patients. There were also no dedicated therapy spaces for some disciplines, including 

social workers and psychologists, who instead had to use common areas such as the 

dining room, “there's no therapy rooms. I have nowhere to sit except for in the middle 

of the dining room to do psychology sessions.” (St BIU). As one staff member 

explained, this was considered an unsuitable but unavoidable solution, “the limited 
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amount of therapy done in offices reflects the shortage of offices rather than the 

preference for therapy” (St BIU). 

 

Table 36 

Summary of Key Challenges within the Brain Injury Unit Identified by Staff  

Key challenges identified No. of 

responses 

Examples responses 

Lack of space 9 Not enough space in OT area, bathrooms too 

small, lack of offices for staff, lack of comfortable 

common spaces for families 

 

Issues with accessibility 

and functionality 

8 No wheelchair accessible kitchen, narrow doors 

and corridors, can’t accommodate bariatric patients 

 

Difficulties with delivery of 

safe, quality care 

4 Security concerns, lack of resources, no enriched 

spaces, limited opportunity for therapeutic 

flexibility  

 

Confusing and disorganised 4 Confusing layout, can’t tell where bed numbers are 

from central space, clutter in rooms 

 

Outdated/ poor condition of 

building 

4 Out of date facility, low quality fittings, poor 

condition of bathrooms 

 

Lack of privacy 3 Lack of privacy for patients, staff areas in noisy 

thoroughfare  

 

 

A number of issues with accessibility and functioning of the built environment 

were also identified by staff. The front door was heavy and difficult for people using a 

wheelchair to open, and there was no wheelchair accessible kitchen. Narrow bathrooms, 

doorways and corridors made mobility difficult for patients, particularly those using 

wheelchairs. The courtyards were also difficult to access and use safely, resulting in 

these spaces being underutilised. Additionally, the unit as a whole was unable to 

accommodate bariatric patients. 
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Staff also described a number of problems that they believed affected their 

ability to provide safe, quality care. Security was a particular concern. Although the unit 

was locked, in the past, patients had exited the unit without the knowledge of staff by 

following people out of the door when it was unlocked for visitors, or climbing over the 

fence in one of the courtyards. Staff reported that the layout of the unit limited the 

ability of staff to effectively monitor the environment, as spaces commonly used by 

patients, including the dining room and courtyards, were not easily visible from the 

corridors. Some staff also reported feeling unsafe, as many rooms were designed with 

only a single point of entry, so patients who were agitated or aggressive could 

potentially block the doors and prevent staff from leaving. One staff member 

commented that, “[the rooms are] set up to trap the therapist” (St BIU). Staff also 

struggled to separate patients who were agitated or displaying aggressive behaviours 

due to the lack of private spaces or single patient rooms. One staff member also 

described a lack of resources and suggested that the environment lacked the 

opportunities for therapeutic flexibility and the provision of a more “enriched” 

environment. 

Several aspects of the environment were described by staff as confusing and 

disorganised. This included the layout and design of the space more generally, but staff 

also described a lack of features to support wayfinding. For example, patients and 

visitors often experienced difficulties finding particular rooms, as there was no signage 

to direct users from the entry or central spaces. Patient rooms were also considered to be 

cluttered, with equipment such as televisions and electrical cords contributing to an 

untidy, disorganised appearance. 

Several staff members also commented on the age of the building, suggesting 

that it was no longer in good working condition. Many building components and the 
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equipment available were viewed as outdated. The condition of fittings, particularly in 

the bathrooms was considered a key problem. The outdated building and environment 

was also thought to be confronting, particularly for patients who were coming to the 

unit from the more modern acute care areas. Staff recounted several stories where the 

appearance of the building had discouraged people from wanting to stay at the unit for 

rehabilitation. 

I just had a family member come through last week and she looked around and 

said, ‘My husband won't want to come here now. He won't want to come’. I 

think it's confronting coming from the acute areas where they are quite modern 

and new, to our area. (St BIU) 

Staff also believed that the physical neurorehabilitation environment deterred patients 

from encouraging friends and family to visit, resulting in greater patient isolation, “…he 

walked through the door, his face just fell and he immediately text all his friends and 

said, ‘don’t come visit me tonight’” (St BIU). 

A lack of privacy was also mentioned by staff. This included a lack of privacy 

for patients in general, as well as a lack of spaces for staff to speak privately with 

patients. Concerns with privacy were also related to supporting patient dignity. Patient 

bathrooms were shared and located in the centre of each corridor, rather than closer to 

patient rooms, resulting in staff wheeling patients in beds down the corridor while 

patients were undressed and covered only by a towel. “You take a person on a bed 

trolley down the corridor and they’re covered in a sheet. I don't think it's very dignified. 

And we’ve had patients say that before.” Staff also described a lack of private, quiet 

spaces to complete their work undisturbed.  

The centrally located dining room was considered to be a positive feature of the 

built environment, as staff believed that it supported social activity and encouraged 

patients to spend time together. However, no other positive or supportive features were 
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reported by staff. Instead, they believed that they had to “make the best of it” (St BIU) 

and develop ways to work around the current challenges within the neurorehabilitation 

environment. For example at the BIU, the dining room was used for multiple, 

unintended purposes due to the absence of other more appropriate spaces, “family 

meetings [and meetings with] medical staff will be held in the dining room. Pharmacy 

rounds, in the dining room” (St BIU). Overall, while they believed they could provide 

quality care within the current setting, the building was thought to “compromise 

outcome” (St BIU). 

Patient descriptions of the Brain Injury Unit built environment 

When asked to describe the BIU using a word or phrase, patient responses were 

mostly negative, using words such as “dated”, “rustic” and “congested” to describe the 

building. They also described it as “dull” and “uninteresting” and several patients 

further criticised the environment for feeling “secretive” and “confined”, like a “jail” or 

“dungeon”, with one patient explaining that patients spent their time “waiting for their 

release date”.  

During the focus group discussion, patients also identified a number of 

challenges in the current built environment (see Table 37 for summary). The seven key 

challenges identified included 1) issues with accessibility and functionality, 2) isolation 

from the outside world, 3) a lack of entertainment and activities, 4) a lack of space, 5) a 

poor sensory environment, 6) lack of privacy, and 7) an outdated environment. These 

issues were discussed in detail during the focus group, as well as aspects of the 

environment that people liked or believed were supportive, and evaluations of the role 

of the built environment in neurorehabilitation, as discussed below.  
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Table 37 

Summary of Key Challenges within Brain Injury Unit Identified by Patients  

Key challenges No. of 

comments 

Examples of responses 

Issues with accessibility and 

functionality 

10 Heavy doors, lack of clear signage, uneven 

surfaces 

Isolated from the outside 

world 

10 Can’t leave unit, windows are locked, no views 

or gardens 

Lack of entertainment/ 

activities 

7 Nothing to do, no televisions in patient rooms 

Lack of space 6 Not enough space around beds, no area for 

families, nowhere to go except bedroom and 

dining room 

Poor sensory environment 5 Too hot, too cold, noisy 

Lack of privacy 1 No privacy 

Outdated 1 Old technology 

 

 

The challenge most commonly mentioned by BIU patients was problems with 

accessibility and functionality at the unit. The courtyard was an area of particular 

concern, as the uneven flooring and heavy sliding door made it difficult to use, 

particularly for patients who used wheelchairs or other equipment to support mobility. 

Use of this space was also restricted by organisational policies, as patients were not 

allowed to use the courtyard after 5pm, despite strong patient interest in using the space 

during dinner. Inside the unit, a lack of clear signage or appropriate cues to support 

orientation resulted in difficulties navigating the unit and caused confusion. As one 

patient explained, “I actually get lost in the hallways and can't get back to my room 

because every hallway looks exactly the same” (Pt BIU). Patients also reported that they 
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had no access to kitchen facilities. Outside of the unit, steep, narrow pathways hindered 

access to other areas of the hospital and the local community. 

Another issue identified by patients was isolation from the outside world. As 

indicated earlier, the BIU was a locked ward and patients were not allowed to leave 

without permission from staff. A view of the world outside of the unit was also 

restricted, as many patients in shared rooms did not have access to a window. For 

patients with windows, the views of outside were not considered pleasant or interesting. 

Patients also expressed frustration that the windows were locked and not able to be 

opened, which prevented fresh air in the rooms. Contact with friends and family outside 

of the unit was also limited due to poor mobile reception and the only computer 

available at the unit had been broken for some time. Finally, expensive hospital parking 

was also thought to deter frequent visitors, further exacerbating feelings of isolation for 

patients.  

There was also a reported lack of activities and entertainment at the BIU. The 

unit was described as “boring and quiet” (Pt BIU) and patients suggested that there was 

very little for them to do outside of therapy sessions. This resulted in patients spending a 

significant amount of time inactive or sleeping. Patients reported that the only 

entertainment available was a television in the dining room area, and many were 

dissatisfied that there were no televisions in the patient rooms to allow them to choose 

the programs that they watched. This lack of activity was reportedly worse on the 

weekends when many patients would return home, with patients who remained at the 

unit describing it as feeling "empty” and “depressing” during this time. 

Patients also reported a lack of space at the BIU. In particular they were 

concerned with current space limitations in patient rooms, including a lack of space 

around the bedside for families to visit, as well as a lack of space for storage of 
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equipment and personal items. Patients believed that the unit needed a dedicated social 

space for visiting families and highlighted the need for a child-friendly space to allow 

patients to spend time with their children. Patients also reported a lack of space more 

generally, suggesting that they were restricted to spending time in the dining room or 

their own rooms, as there were no other accessible recreational spaces. “That's all you 

have, you've got the TV room and your bedroom” (Pt BIU). 

Patients also described a number of problems with the sensory environment at 

the unit. The unit did not have fans and some patients reported that it was too hot and 

humid in their rooms. Conversely, others suggested that it was too cold. Noise was also 

a key problem, with noise from machines and equipment and snoring in shared rooms 

interfering with sleep for some patients. 

Other issues raised by patients included a lack of privacy and outdated 

technology and equipment at the unit which did not meet patient expectations for a 

specialised neurorehabilitation unit. “It might be the best place to be, but we're very 

behind the times in technology” (Pt BIU). 

The only positive aspect of the environment identified by patients was the dining 

room. The dining room was considered supportive as it allowed patients to eat together 

in a shared space. Patients otherwise believed that the environment was failing to be 

supportive or contribute to their rehabilitation in a positive way. They explained that, 

“besides [physiotherapy] there is nothing else to rehabilitate us” (Pt BIU) and believed 

that, “the environment holds us all back, it stops us from being ourselves…” (Pt BIU). 

Several patients acknowledge that staff were “doing the best they can” within the 

current space, and suggested that “with the facilities they’ve got, they can’t do 

anymore” (Pt BIU). 
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Summary  

Users at the BIU indicated limited satisfaction with the current rehabilitation 

unit, with specific issues highlighted by the qualitative data. Both patients and staff 

described a number of challenges within the setting that were thought to negatively 

affect neurorehabilitation experiences, including a lack of space, a lack of privacy, 

issues with accessibility and functionality, and an outdated building and equipment. The 

dining room, which supported social activities and interactions, was the only component 

of the environment that users identified as supportive of neurorehabilitation 

experiences. Overall, users believed that staff were doing their best to work within the 

available environment and deliver quality care, but patient neurorehabilitation and staff 

interactions were seen to be restricted by the current setting. Users believed that a more 

supportive built environment was required.  

Chapter Summary 

This chapter reported the results of the within-case analysis of the BIU, to 

provide a detailed description of the setting and the supportiveness of the built 

environment in relation to the neurorehabilitation experience. As with the SIU, four 

types of data were collected to provide both objective and subjective data on the 

interaction between BIU users and the neurorehabilitation environment. Key findings 

for each component of the research are summarised below. 

 First, to provide context for the following components of the research, archival 

data on the BIU building was examined to provide insight into the original design and 

intended purpose of the building. The building, which was constructed in 1989, was not 

intended for brain injury rehabilitation, but was rather designed as a geriatric 

rehabilitation unit. Few documents were available to provide information on specific 

design considerations, however a staff report compiled prior to the move to the building 
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indicated concern about suitability for populations with complex needs. Specifically, it 

was not considered optimal for care of patients with behavioural and cognitive 

difficulties. 

 Second, physical features and affordances in eight different locations at the BIU 

were surveyed by two independent observers to investigate the experiences that the 

setting was likely to support. With the exception of the independent living room, all 

other locations examined appeared to provide the greatest support for patient safety, 

followed by worker safety and effectiveness, and the lowest scores were recorded for 

features to support quality of care and patient experiences. Conversely, scores for the 

independent living room indicated greater support for quality of care and patient 

experiences, followed by worker safety and effectiveness, and finally patient safety. 

 Third, user activity including user interactions and equipment use was mapped 

over the course of a day in two common areas, the corridors and the dining room. In the 

corridors, an average of five users were observed at each individual observation (n=100 

unique observations), with patterns in activity reflecting scheduled activities such as 

visiting hours, meal times and clinical schedules. Staff were most frequently observed in 

the corridors (59% of users), followed by visitors (23%) and patients (18%). Users in 

this space were most often engaged with others, including socialising, clinical 

discussions, and assisting patients as they moved through the space. Large equipment 

such as wheelchairs were also stored in the corridors, with up to 34 items observed at 

any one time. In the dining room (n= 50 unique observations) an average of 11 users 

were observed for each individual observation. Patients were the most frequent users of 

this space (59% of users), with at least two patients observed in the dining room at all 

times. Users in the dining room were most often engaged in activities with others (56% 

of activity observed), including socialising, recreational activities such as playing pool, 
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and care-related interactions. Many patients in this space were also unengaged and not 

participating in activity of any kind (20% of activity observed). 

 Finally, a descriptive analysis of data from focus groups with patients and staff 

at the BIU explored user perceptions and experiences of the setting. Patients and staff 

identified a number of challenges in the current environment, including a lack of space 

and privacy, issues with accessibility and functionality, and an outdated building that 

was in poor condition. The dining room was considered a supportive space by both 

patients and staff, as it encouraged social interaction and activity. However, users were 

unable to identify any other positive aspects about the current built environment, instead 

believing it to compromise neurorehabilitation outcomes. Staff and patients believed 

that the care currently provided at the BIU was good, but could be enhanced if the 

setting itself was more supportive. 
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Chapter Five 

Cross-Case Thematic Analysis 

 

This chapter presents the results of the cross-case thematic analysis of staff and 

patient experiences of both the SIU and BIU built environments. The methodological 

approach for this analysis is described in Chapter 2. Results extend the findings from 

the within-case analyses by comparing reported user experiences across these two 

related, but distinct settings and patient populations, to examine in greater depth how 

the built environment was thought to impact experiences and delivery of 

neurorehabilitation.  

Cross-case thematic analysis revealed a central theme of adaptive rehabilitation 

built environments, which was characterised by change and certainty. Five subthemes 

further defined the experience of change and certainty across the two rehabilitation 

settings. Specifically, an adaptive environment could support change through promotion 

of individual improvement and development of independence and facilitation of evolving 

rehabilitation practices. Certainty could be supported through a built environment that 

assisted users to understand the environment, allowed users to retain control over the 

immediate environment and supported patients to regain and mainatin their sense of 

self. Figure 21 provides an overview of this theme and related subthemes, which are 

described in further detail below.  
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Figure 21. The defining components of an adaptive rehabilitation built environment. 

 

 

 

Theme Subthemes Environmental 

considerations 
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Adaptive rehabilitation built environments 

Findings indicated that an adaptive built environment is one which could better 

support rehabilitation and recovery following serious SCI or ABI by facilitating a 

balance between two key processes central to being and working in a rehabilitation 

setting, change and certainty. The process of change described the dynamic nature of 

rehabilitation and the need for a built environment to facilitate this at two levels, namely 

changes to rehabilitation practice and changes at an individual level. The process of 

certainty described the need for a predictable, reliable and comfortable environment, 

which would allow users to make sense of the world around them, facilitate personal 

control, and support patients to regain, adapt or maintain their sense of self following 

injury.  While appearing contradictory, these processes were in fact interrelated and 

occurred simultaneously. Each will be discussed individually, along with specific 

examples of user experiences from the SIU and BIU to demonstrate the potential for the 

built environment to support these critical processes. 

Change: A Dynamic Rehabilitation Environment 

Being in a rehabilitation unit following SCI and ABI was described by patients 

and staff as a process of change, where the built environment could act either as a 

facilitator or barrier to this important process. One of the aspects most commonly 

discussed was the change that occurred at an individual level. This was a critical goal of 

rehabilitation, and patients aimed to improve their skills, knowledge and ability to cope 

following injury prior to returning home. Change also occurred at the level of 

rehabilitation practice, which was evolving gradually over time in response to external 

changes and demands. An adaptive built environment needed to support the dynamic 

nature of rehabilitation, facilitating both the gradual long term variability of 
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rehabilitation practices and the comparatively shorter term change required for 

development of an individual’s skills and abilities.  

Promoting individual improvement and development of independence 

At the level of the individual patient, the development of independence was 

central to rehabilitation, and was seen as a critical process for the built environment to 

support.  When patients arrived at the inpatient rehabilitation settings they were often in 

pain, unable to move and dependent on support from other people and the environment 

itself to meet their day-to-day needs. As one patient explained, “you’re all stiff and sore 

and you don’t want to do anything, you’re lying there looking at the roof or looking [in] 

front of you, watching the TV” (Pt SIU 05). Through participation in rehabilitation 

within these inpatient settings, patients with SCI and ABI aimed to increase their 

independence, working towards individualised, realistic goals set in collaboration with 

rehabilitation staff. Achievement of these goals were critical moments for patients 

which needed to be supported by the setting. Gaining independence, either through 

improvement in functional skills or environmental supports made patients feel more 

positively about themselves and their lives post-injury. For example, one patient 

explained how it felt to get out of bed for the first time after his SCI, “you start feeling 

alive again, not just a piece of meat lying in bed” (Pt SIU, 04). The importance and 

value placed on independence was also clearly expressed by another patient, 

[At the end of rehabilitation] you’ll be able to feed yourself, clean 

your teeth, all of those little things that make a huge difference to 

being independent.…all of those sorts of things, they are important. It 

makes you feel a little bit more human. (Pt SIU 10) 

The built environment was integral to user descriptions of the development of 

and support for independence. Rehabilitation experiences described by patients and staff 

at both the SIU and BIU illustrated a number of ways in which the built environment 
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can facilitate (or act as a barrier to) individual improvement and progress towards goals. 

These included environmental support for learning and practice of skills, allowing a 

shift in environmental emphasis from safety to independence, support for inspiration 

and motivation during rehabilitation and the promotion of hope for post-injury 

transitions. Each of these potential types of environmental support will be discussed in 

more detail below. 

An environment that supports learning and practice of skills 

A critical aspect of gaining independence for patients at both units was learning 

and practicing skills and how this was promoted by the built environment. Formal 

therapy sessions, including physiotherapy and occupational therapy were considered by 

patients to be important opportunities for developing and improving their skills, but 

were not optimally supported by the current rehabilitation settings. Patients at both units 

placed great value and importance on this therapy, explaining that, “physio[therapy] is 

the best because everybody gets to exercise their arm or their leg … or their balance” 

(Pt BIU) and that, “it’s important to do physio[therapy] every day” (Pt SIU 06). 

However, the built environment in which this took place was seen to impact the amount 

and quality of therapy that patients received, particularly at the SIU. Access to 

appropriate equipment was critical for rehabilitation, but it was equally important that 

there was sufficient space in the built environment to store and use this equipment. 

Users at the SIU explained that a lack of storage space made it difficult for staff to 

locate equipment for use during therapy. “It’s always such a mission getting such and 

such machine from the back because it’s got three other pieces in front of it” (St SIU 

01). In addition to causing significant frustration for both patients and staff, this also 

decreased the amount of time patients were able to spend participating in therapeutic 

activities.  
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Patients have only got that one hour dedicated [for therapy, and] it 

takes about 20 minutes to get set up…because you’ve got to get all 

this gear out. So there’s 20 minutes and you add that up over five 

days, that’s a lot of time [lost]. (Pt SIU 11) 

The built environment also limited opportunities to compensate for this lost time, as 

limited equipment and space restricted outside of scheduled therapy sessions. “There’s 

only a couple of machines available so they fill up pretty quickly and if you’re in there 

at the wrong time, there’s a big waiting list” (Pt SIU 02). Users viewed the current 

rehabilitation built environments as restricting opportunities to use equipment and 

develop their skills under the guidance of allied health professionals, and as hindrance 

to potential progress. 

Issues with accessibility of spaces, facilities and equipment at both rehabilitation 

units also limited opportunities for patients to put new skills into practice and 

discouraged patients from trying to complete activities of daily living independently. 

For example, one patient described difficulties in trying to complete personal hygiene 

and grooming tasks independently at a bathroom sink which was difficult to access in a 

wheelchair, “I can’t even try because I can’t get to the tap” (Pt SIU 12). Another issue 

commonly described by patients at both units was the lack of storage space around the 

patient bedside, which prevented patients from accessing their equipment and 

belongings independently. A patient at the BIU described the frustration of this daily 

occurrence in detail, 

I don’t have control over things that I can do for myself because, for 

example, if I want to get up in the morning I have to wait for someone 

to bring my chair to my bed because it has to go somewhere so there’s 

enough room for it to be charged. So I keep waiting and waiting for 

things like that which I could just get on and do. Why would I need a 

nurse to bring me my chair? (Pt BIU) 
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This lack of support for independence in the built environment was not only preventing 

opportunities for practicing and improving skills, but was also leading to increased 

dependence on staff. 

The built environment and the social interactions that it supported was also 

thought to contribute to learning. SIU patients reported learning important information 

through observation of the ward and other patients, “you’re then observing what’s going 

on with other people, how they’re managing and what you think it is you might be able 

to achieve” (Pt SIU 10). Patients also shared information and experiences with others, 

providing suggestions and ideas about how people could manage following their injury. 

“Everybody tells you their experience, offers information about how they’ve done 

things in regards to equipment, in regards to their renovations at home” (Pt SIU 11). 

Informal peer learning, as supported by the built environment, was viewed as another 

opportunity to develop the knowledge and skills necessary for independence. 

A shifting environmental emphasis from safety to independence 

Inpatient rehabilitation was seen as a mid-point between hospital and home, and 

both patients and staff agreed that the built environment should reflect this role in the 

continuum of care. The current rehabilitation settings were considered “too much like a 

hospital” (Pt SIU 12) and too restrictive of normal activity. Instead, all users wanted an 

environment that was more domestic in appearance and functionality, suggesting that it 

should be “not hospitalised, not sterile” (Pt BIU) and instead, “it’s gotta look and feel 

like a normal life after this” (Pt SIU 12). 

Ultimately what we’re trying to do is send these patients home, so if 

we can simulate the home environment and also an outdoor 

community environment, because that’s what we’re trying to achieve 

in rehab, to get them home and into the community. (St SIU 01) 
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Importantly, it needed to reflect the transitional nature of this stage of the rehabilitation 

journey, supporting the processes and experiences required to assist in preparing 

patients to return home. As staff explained,  

You’re sort of in-between hospital and home, so you’re not in an acute 

hospital anymore, you’re sort of encouraged to be as independent as 

possible and feel at home, but not too at home, because you’ve got to 

go home. (St SIU 02)  

As patient’s skills improved during the course of their rehabilitation, staff 

suggested that the types of support required from the built environment also changed. 

Indeed, staff from the BIU described environmental requirements for early and late-

stage rehabilitation as “almost contradictory” (St BIU). When patients first arrived at 

the unit, staff believed that a safe, protective environment was most important, 

You know, when they first come to the unit, they’re usually a bit more 

unwell so they need that sort of medical and nursing attention, so the 

feel of a hospital is probably not a bad thing, probably maybe 

comforting and safe. (St SIU 01) 

This was also supported by one patient who suggested that early in their stay at the SIU, 

“just that visual of being near a nurses’ station was comforting” (Pt SIU 11).  

As patients progressed through their rehabilitation, an environment that was 

clinical in appearance and focused primarily on safety was considered too restrictive 

and became a source of frustration for patients, especially following visits to the 

community or their home. “They start to realise what the real world’s like again and 

they, perhaps, want to get out. They don’t want to come back, because they want to stay 

at home, because this place just feels like a hospital” (St SIU 01). It was also thought to 

limit further development of independence. “When they gain independence they can’t 

really do much [more] because it’s the same environment” (St SIU 02).  
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Instead, patients in the later stages of rehabilitation reportedly needed a built 

environment that was more domestic in appearance and supported greater independence 

in usual or familiar activities. Specifically, BIU staff suggested that, “[For late stage 

rehabilitation, a] home-like environment, enrichment, access to therapeutic kitchens, 

those sorts of things would become more important” (St BIU). SIU staff highlighted 

similar requirements and also suggested that the increasing provision of independence 

within the built environment could assist patients to feel prepared for their return to 

home.  

We probably need more space, and…more private space [for patients] 

before discharge, and [patients] maybe no longer needing that level of 

support…[can] transition to ‘I don’t need this space or this place 

anymore, I’m ready to go’. (St SIU 02) 

The current rehabilitation built environments were not seen to support this shift 

towards independence. As staff at the SIU explained, rooms within the current setting 

were similar in appearance and function, and lacked the capacity for adaptation to the 

changing needs of patients.  

A lot of rooms look the same and the functionality to promote that 

independence isn’t there. For example, there’s only really a little 

difference between rooms in the acute care to one of the general four-

bed wards. And the ability for patients to either design the small 

environment around them, or use that best so they can get varying 

levels of independence isn’t quite there. (St SIU 02) 

A more versatile, flexible built environment, particularly in patient rooms, was seen as 

critical to effective support for the changing need of patients across the course of their 

rehabilitation. Staff at both the SIU and BIU believed that this would better reflect the 

role of the inpatient rehabilitation setting as facilitating the transition between hospital 
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and home, and would better support patients in their preparation to return to the 

community. 

An environment that promotes inspiration and motivation 

At the SIU, patients and staff also described the need for the built environment 

to be inspiring and motivating for patients. Descriptions of this often focused on 

symbolic components of the built environment. For example, staff believed that it 

should inspire hope and optimism about rehabilitation, “you’d walk in and feel 

hopeful…that you can improve in your function and ability and quality of life” (St SIU 

01). Users also suggested that the setting should be “light and happy” (St SIU 01), 

“more colourful” (Pt SIU 11) and “feel like you’re stepping into a fun atmosphere of 

learning” (Pt SIU 11).  

For several other patients, the social environment at the unit, as impacted by the 

built environment, was seen to provide a key source of motivation. Other patients, 

family and staff were considered an important source of encouragement, and a built 

environment which was supportive of social interaction and encouraged sharing of 

experiences was thought to provide a source of hope. “Just sharing with the other ladies 

in my room when they’ve achieved something. You know it’s been good to hear that 

they …[have] taken a few steps and things like this, it gives you heart” (Pt SIU 07). 

However, one patient also warned that it was important that the environment supported 

patients to practice independently and focus on themselves, to ensure the environment 

did not become too competitive. “It could be very demotivating for a person who is 

trying but just can’t get to the same pace” (Pt SIU 10).  

The meaning that patients attached to the different areas of the ward (i.e., the 

acute ward and general ward areas) also meant that moving to a different patient room 

was considered a sign of significant progress. When patients first arrived at the unit, 
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they were often provided with a bed in the acute area, which provided additional 

equipment and monitoring compared to the general ward area, as required for the early 

stages of rehabilitation. Following a stay in the acute area, patients were then moved to 

the general ward when staff considered this to be appropriate. Patients explained that, 

“it’s a big achievement to get down on the [general] ward at the start” (Pt SIU 05) and 

that “you’re able to cope with a lot more and…you’re getting better, that’s why they put 

you in this area” (Pt SIU 01). In this way, the built environment was seen to not only 

support the practice of skills, but also make this progress visible to patients, providing a 

sense of achievement and encouraging them to continue working towards their goals. 

An environment that supports hope for post-injury transitions 

For many patients, their experiences of the built environment assisted in shaping 

their notions about themselves, their injury and their possible future. As one patient 

explained, 

I think once I came down here it kind of made my injury feel more 

real. When I was just up in [the orthopaedics ward]…I think it’s a bit 

surreal at the time. I think once you get down here and you see there’s 

a lot of other people in the same position and you’re seeing everything 

for the first time …you have lost movement and seeing all the 

different chairs and being pushed around, and I think it does make it a 

bit real…as soon as you get down here….It puts it into 

perspective…you know, this could be it. (Pt SIU 02). 

Staff similarly believed that the built environment could facilitate understandings of the 

inpatient rehabilitation journey and post-injury transition.  

I think the distinction between inpatient and outpatient [facilities] 

could be minimised so that we see it as a continuum, [and] the 

patients see it as a continuum. I think it would give some of them 

hope…I think we’re too harsh in our boundaries of what’s inpatient 

[and] what’s outpatient. I don’t think we think that through well 
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enough. The structure would facilitate that rethinking of boundaries. 

(St BIU) 

Although less frequently discussed than other aspects of the rehabilitation 

experience, several users at the SIU also confirmed the role of the built environment in 

supporting a sense of hope for future change and positive adaptation. For many, if not 

all patients, their injury was an unexpected disruption to their lives and changed the 

trajectory of their imagined future. When they arrived at the unit, patients at the SIU 

often considered the future and were unsure of how they would manage to adapt to their 

injury and return home. As one patient explained, “…I thought I would never get home 

and I’d have to be here forever” (Pt SIU 05). However, the rehabilitation environment 

and the experiences that the built environment afforded during this time helped them to 

imagine possibilities for the future. “As the journey goes further on it opens up a lot of 

eyes and opens a lot of curtains to different routes of the world that you can do” (Pt SIU 

05).  

While several patients expressed concerns about going home and what their 

future may hold, two patients from the SIU linked this directly to experiences of the 

built environment, detailing how experiences of the current building had impacted their 

imagined futures. One patient described her uncertainties about a successful transition 

home and believed that an environment more supportive of independence and practice 

of skills could help to alleviate these fears about the future. 

Why aren’t we implementing…facilities to help us be independent? ... 

[It] would help a lot of us who are having trouble picturing going 

home. I have no idea how I’m going to make it work, because I 

haven’t been exposed to it ever. (Pt SIU 11) 

Another patient described the symbolic impact of the built environment on his views 

about his potential future. 
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It keeps emphasising your disability rather than promoting your 

rehabilitation…[the environment should] say ‘well hey, have a look 

[at] what’s around you, living like this is not too bad if you have the 

right environment’….[Instead] everything in here reinforces how bad 

life is going to be afterwards. And the reality is it’s not going to be the 

same it is going to be different so one needs to accept that, but if life 

for me carries on like here then quite frankly….it’s terrible. (Pt SIU 

12) 

These quotes from patients illustrate how the built environment and the experiences that 

patients had within the rehabilitation setting were seen to shape their views of life post-

injury, either promoting hopefulness about coping following their return to home, or 

apprehension about living with a SCI. 

Facilitating evolving rehabilitation practices 

The buildings, furnishing and equipment at both the SIU and BIU were 

considered outdated, inflexible and out of pace with current rehabilitation practice and 

approach (as detailed in Chapters 3 and 4 in user reports of the SIU and BIU). In 

contrast to the current static built environments, rehabilitation practice was described as 

necessarily dynamic and responsive to external changes and demanding of a more 

flexible, adaptable setting. Staff at both the SIU and BIU discussed two types of 

changes common across both rehabilitation settings, changes to patient populations, and 

changes to philosophies and models of care. Each of these changes impacted the needs 

of people working and staying within the settings, and consequently, built environment 

requirements for the delivery of quality care across the life of the building.  

Changing patient populations demand a different environment 

Staff at both units described how the patient populations had changed over time 

since the initial construction of the buildings (in the 1980s), impacting the type of space 

and level of support required from the built environment. Due to improvements in the 
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acute management of injuries, patients were surviving more serious injuries and being 

transferred to the rehabilitation units with more complex conditions and environmental 

requirements. Specifically, patients typically required greater support from the 

environment, in particular needing more equipment and different types of equipment 

compared to previous patient cohorts. “We are starting to get a lot of higher injuries, or 

we say tetraplegic, which puts more stress and strain on the resources, particularly 

equipment” (St SIU 02). Use of this equipment also needed to be accommodated within 

the built environment. Staff at the BIU explained that, “we didn't have the same number 

of … high level needs patients that we have now, and…our patients in [occupational 

therapy] tended to be more ambulant” (St BIU). As a result, some spaces such as the 

current occupational therapy space and kitchen, which were not originally designed for 

wheelchair use, were now inaccessible and unusable for a patient cohort with greater 

functional and mobility limitations who more frequently used wheelchairs. According to 

staff, the incidence of antibiotic resistant bacterial infections had also risen in more 

recent years, resulting in greater need for single-patient rooms to assist with reducing 

the spread of infection and disease within the setting. 

There’s too few single rooms and the reason I say that is we are 

getting more and more … patients [who] have to be put in a single 

room because [of] super infection and bugs, and we’ve got just three 

[single rooms], so it puts a lot of pressure on where you put these 

patients and you can’t put them with other patients, which would 

mean closing beds in rooms where there could beds.  And this 

probably was prevalent when the unit started, but we are getting more 

and more resistant bugs, so it’s the thing for the future.  I think the 

configuration of the rooms as it is …doesn’t meet our needs. (St SIU 

02) 

As mentioned in the above quote, staff at both units expected continued changes 

to patient populations and support required from the built environment in the future. In 
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particular, BIU staff explained that inpatient rehabilitation patient populations would 

continue to evolve as a result of improvements and changes to other components of the 

continuum of care. As treatments and services in acute and community-based care 

continue to develop, staff predicted that their role as a service and the type of patients 

they supported would continue to shift in response. “We’ve got [ward name] coming 

online so we’re going to have slow-to-recover patients earlier, we’ve got [service name] 

coming in and…we’ll be able to move patients earlier, which means that we would be 

more likely to take patients earlier” (St BIU). As described in the previous section 

(promoting individual improvement and development), staff believed that early-stage 

rehabilitation required greater levels of environmental support and a different built 

environment focus compared to late-stage rehabilitation. The current environment was 

thought to lack the facilities and flexibility to adapt to these predicted changes in patient 

needs. 

[Effective support for patients earlier in their rehabilitation is] not 

going to happen with our current equipment and facilities... We don’t 

have the space around beds, we don’t have the monitoring equipment, 

we don’t have raw gases, we don’t have - there's a whole heap of 

fabric stuff that limits the ability of this unit to respond to the 

pressures that are occurring around us. (St BIU) 

Staff at both units were concerned that difficulties with adapting the current built 

environments to support these changes in care requirements would result in the settings 

becoming progressively less suitable over time, further complicating and restricting the 

delivery of appropriate care in the future. 

Changing approaches to care require a flexible environment 

The built environment at both units was also considered unsuitable for current 

practice, as practices had changed since the buildings were designed. As staff at the SIU 

explained, when the SIU was constructed, patient-centred care and multidisciplinary 
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approaches were not yet common practice and were therefore not considered in or 

supported by the building design. As the buildings were inflexible and had not 

significantly changed over time, the current settings were not supportive of these 

practices. The built environment was experienced as “…neither staff-centred or patient-

centred” (St SIU 02) and staff explained that, “one of the problems for staff as well, [is 

that] we think we’re in this multidisciplinary team …, and we work towards common 

patient goals, [but] the layout promotes isolation and doesn’t promote interdisciplinary 

care” (St SIU 2).  

Developments in technology since the construction of the buildings meant that 

the equipment used within the units had also changed, with more equipment now 

available and requiring greater space for use and storage. As BIU staff explained, “in the 

past we definitely didn’t have hoists, we used to lift patients, so space [for hoists is an 

issue]” (St BIU). This issue was also noted by one patient at the SIU, who suggested 

that the SIU was constructed in “a time and place where patients would’ve only been 

issued with a… manual wheelchair” (Pt SIU 12). In comparison, at the present time, it 

was not uncommon for patients to have both an electric and a manual wheelchair, 

requiring more floor space and storage than had been included in the original building 

design. Staff at the SIU agreed and explained that this problem had been exacerbated by 

a loss of floor space on the basement level of the building, which was previously 

available for storage, but had since been reassigned to other hospital departments. “In 

the past we’ve had access to other areas, which has since been lost, so that’s 

compounded [the problem with] the demand for extra equipment that the modern age 

has brought” (St SIU 02).  

Through an absence of significant, supportive change to facilitate these new 

practices and requirements, the built environment at both units had become more of a 
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barrier than it was a facilitator to modern neurorehabilitation practices. Staff believed 

that the SIU building, which had been built for purpose, was no longer suitable for 

current philosophies and practices for spinal injury rehabilitation. “It was designed as 

best practice in its day, but in its day is 30 years ago and everything has moved on from 

there now” (St SIU 01). In comparison, staff at the BIU believed that the building was 

likely never an ideal setting for brain injury rehabilitation. They explained that while it 

may have been suitable at the time for its original purpose as a geriatric unit, this 

purpose no longer matched current use and practice for brain injury rehabilitation.   

I think context there is possibly relevant, doesn't excuse it, but the 

building would've been designed in the mid to early 70s and at that 

time, there was almost no rehabilitation presence in Queensland. And 

this is a geriatric building, that's its client group. So I think this was 

built for parking people who had a brain injury for which there was no 

rehab program and to that extent, I think it was fit for purpose in that 

it was a prison. (St BIU) 

A lack of adaptability and versatility had resulted in restrictive built environments that 

were considered unsupportive of current best practice, and unlikely to be responsive to 

future developments to rehabilitation practice. 

Certainty: A Stable Rehabilitation Environment 

Serious neurological injury is often associated with a sense of loss and staff 

described an important “mourning period” which patients often experience as they come 

to terms with their injury, rehabilitation and uncertainties about their future. In a built 

environment characterised by change and ambiguity, it was also important that the 

rehabilitation setting supported certainty. In particular, it appeared that the built 

environment was one element that could support users to understand the environment 

around them, regain a sense of control over the immediate environment, and assist 

patients to regain or maintain their sense of self, as discussed further below. 
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Understanding the environment 

Critical to a sense of certainty was a coherent built environment that assisted 

users to make sense of the world around them. Patients and staff at both units described 

the need for clear information and cues from the setting to allow them to understand the 

environment and act purposefully and effectively within the setting. It was thought that 

this could contribute positively to a sense of stability, comfort and predictability during 

this time of ambiguity. In particular, users described the need for an environment that 

was structured, organised and predictable, and environmental support for orientation to 

time and place. 

 An environment that is structured, organised and predictable 

Neither the SIU nor the BIU were considered environments that were logically 

organised or easily understood, instead being described by users as “chaotic”, 

“disorganised” and “confusing” (see Chapters 3 and 4 for detailed descriptions of user 

perceptions of the SIU and BIU). A lack of dedicated storage and activity space was 

most often referred to as the cause of this problem, as many spaces were being used for 

multiple purposes or over-extended to compensate for a lack of suitable space. For 

example, at both the SIU and BIU, staff and patients described that a lack of storage 

space for large items had led to storage of wheelchairs, beds and other equipment in 

spaces that had sufficient room, rather than in convenient or logical locations. Patients 

explained that, “everything’s just crammed in where they can fit it” (Pt SIU 12) and, 

“[in the corridors] there’s medical equipment in the way” (Pt BIU). Subsequently, 

spaces such as the corridors, physiotherapy gym and dining rooms, which were being 

used for storage, had become cluttered and difficult to use for their intended purposes. 

“[The dining room is] getting harder to use for anything because it’s just too crowded” 

(St SIU 01). Another example of an over-extended, chaotic space was the nurses’ station 
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at the SIU, where insufficient work space for staff was affecting functioning, and 

making it difficult to complete work, “if you look at the nurses’ station at 2:30 pm, it’s a 

circus…allied health…everybody…trying to write in the charts” (St SIU 02). 

This overcrowded, disorganised environment was negatively impacting the 

rehabilitation experiences of both patients and staff. In particular, staff found it difficult 

to work effectively and efficiently, as a significant portion of their time was spent 

searching for people or equipment. As staff explained, “the building design doesn’t lead 

to being able to find anyone anywhere” (St BIU), instead, “[we] spend a lot of time 

looking for staff” (St BIU) and “you’re always trying to find something and you can go 

round and round” (St SIU 02). One patient described the repeated difficulty staff 

experienced every morning trying to find patient’s wheelchairs, which were stored 

haphazardly in the corridors, 

The other thing that happens in the morning, [staff ask], ‘what does 

your [wheel] chair look like?'. [Then] they go outside and try and find 

your chair, and that causes a bit of stress, I suppose, because they then 

can’t find your chair, come back ask you again what you’re chair 

looks like…[I] normally give a colour or what type of head pieces it 

has or, you know something like that. And then they can try and find 

it. The same thing happens for the bathroom, the chair for bathroom. 

‘What chair are you using?’ They go try and find it, but sometimes 

they can’t find it. (Pt SIU 01) 

For patients, this chaotic, busy environment was also experienced as frustrating and 

unpleasant. BIU patients explained that it resulted in a noisy, disruptive environment, “I 

was waking up in the middle of the night, I was wondering why I was so tired” (Pt 

BIU). It was also a stressful experience. 

So every morning is way more stressful than anything I experienced 

previously. So not only am I dealing with my injury, I can’t just jump 

out of bed and get ready in 20 minutes flat. There’s shower chairs 
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littering the hallways, there’s wheelchairs all over the place, and 

nurses running around going ‘which shower chair do you use?’, 

‘Which wheelchair’s your wheelchair?’ Like it’s just stressful. (Pt SIU 

11) 

 Instead, users at both units wanted an environment that was more spacious, structured, 

and reliable, to support confidence and certainty in operating within the setting. They 

believed this would also help to reduce the unnecessary stress experienced by patients 

and staff trying to complete common daily tasks.  

 An environment that supports orientation to place and time 

 Users also described the perceived impact of the built environment on 

awareness and orientation to place and time. Contrary to a coherent environment, the 

layout and design of the built environment at both the SIU and BIU was thought to 

contribute to a sense of patient confusion and disorientation through poor support for 

orientation and navigation around the unit. At both units, this was often due to corridors 

that lacked distinguishing features and sufficient signage. At the SIU, this lack of 

support for wayfinding was of most concern during the early stages of rehabilitation 

when patients and visitors first arrived at the unit and were unfamiliar with their 

surroundings. "If they're in the gym for the first couple of times, 'how do I get back?' 

and 'where's my room?'” (St SIU 01). However, this became less problematic over time 

as patients and visitors were able to learn the layout of the building and remembered 

where rooms were located. As one patient explained, "once you've been here a few 

times it's very easy" (Pt SIU 02). 

 In comparison, for patients at the BIU, awareness of location and navigating the 

unit appeared to be a persistent challenge across the course of their rehabilitation. 

Importantly, lack of orientation to place was also a source of significant confusion and 

distress. One family member recalled one such incident, "we had overnight leave and 
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when we came back they'd actually moved him and he was just totally confused for the 

whole week…it was really bad" (Pt/F BIU). The corridors at the BIU were colour-

coded, with a different coloured stripe appearing along the wall in each corridor. 

However, many patients were unaware of this visual cue and were surprised to learn 

about it during the focus group discussion. Patients suggested that they had never been 

told about the colour-coding, they had never noticed it, and that it was insufficient. 

"There's yellow, red, I never worked that out, I've been here [5 months]" (Pt BIU). They 

argued that wayfinding cues needed to be easier to see and remember, for example "big 

markers, coloured walls or…A,B,C,D, big letters" (Pt BIU) and "something that stands 

out" (Pt, BIU), to support them in identifying their location and navigating the unit 

effectively. 

At both units, another component of the built environment identified by users as 

affecting orientation to place and time was access to the world outside. At the BIU, the 

ward was locked and the only outdoor space available to patients was the central 

courtyard, which was not considered to feel like an outdoor space. As one staff member 

explained, 

The only thing you can see in the [courtyard] is you look up and you 

can see the sky. It's covered by a shaded area. You're looking at four 

walls, brick walls. You might as well be inside. It's not an outdoor 

area, I would consider. (St BIU)  

Users within the BIU setting felt “closed in and cut off” (Pt BIU) and both patients and 

staff wanted greater access to or views of the outdoor environment to support awareness 

of the external environment.  

BIU Patient 1: There's no view. 

BIU Patient 2: We can't even open our windows. 

BIU Family member: And the person next to Mum has got a window,  
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                         but Mum doesn't and…she doesn't know if it's raining 

                         outside. 

In the absence of outdoor access, windows were one environmental feature thought to 

support this awareness. Another patient suggested that newspapers could also help 

patients to learn about current events, "you could give one, possibly two newspapers 

between every person" (Pt BIU).  

Environmental support for awareness of the outside world was seen as 

particularly important for patients at the BIU, given their long lengths of stay at the unit 

and the issues with awareness often experienced as a result of ABI. 

BIU Patient 1: Some people are here for months or weeks. 

BIU Patient 2: You’re cut off from the outside world and also head  

                        injuries make you in a situation where you are not in  

                        touch- 

BIU Patient 1: with the outside world, like you don’t know what’s  

                        going on outside and it’s just out that door basically.  

Similarly, at the SIU, users described feeling disconnected from the outside 

world. Patients in rooms adjacent to the carpark (with a retrofitted awning), which was 

described as “the dark side” (Pt SIU 05, Pt SIU 10) of the unit due to the lack of natural 

lighting, also described feeling separated from the world. “If you’re lucky enough to get 

one of the window rooms you’ve sort of hit the jackpot…most of the other little cells 

are quite dark and dingy” (Pt SIU 12). SIU staff in spaces with no windows or limited 

access to natural light (e.g., the occupational therapy and physiotherapy spaces) also felt 

isolated and unaware of the outside world,  

You don't know if it's raining outside…if you're tied up inside and 

you're doing stuff. You go and you walk outside and you realise how 

hot it is, or it's storming…you actually don’t have any idea…what's 

going on outside. (St SIU 02) 
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In contrast to these indoor spaces, the outdoor area at the SIU was considered a 

supportive location which allowed users to escape the restrictive ward environment and 

reconnect with the outside world. This space was considered especially important for 

patients, as it allowed them to spend time outside in nature, “enjoying…the 

surroundings and just watch[ing] the day go by” (Pt SIU02), supporting an awareness of 

and interaction with their surroundings.  

For users across both units, it was important to support awareness of the outside 

world to promote a sense of normality within the rehabilitation environment. For 

patients, it also supported them in reconnecting with the world as they progressed 

through their rehabilitation and transitioned from the protective, insulated hospital 

environment to home.  

Retaining control over the immediate environment 

Control was a critical issue described by both patients and staff. For patients, a 

feature of severe SCI and ABI was a general feeling of loss of personal control and 

decision making opportunity, which could be (and was in the current settings) 

exacerbated by the built environment. As one patient from the SIU explained,  

The biggest thing I think one can control is yourself, and when you’re 

in this situation you reach out to look for areas that you can control as 

an adult, because you’ve lost [control over] the basic functions. So 

you look at things [like], ‘where can I make a decision as to what I 

do?’ (Pt SIU 12) 

Environmental support for control over the environment was also relevant to 

staff, who felt responsible not only for patient care, but also patient experiences within 

the built environment. “The team gets the brunt of all the frustrations of patients and 

family so we get blamed for how the environment is at the moment” (St SIU 01). 

Patients and staff described the need for a built environment which allowed choice and 
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management of social interaction, a range of enriched experiences, features to allow 

staff to monitor and maintain a safe environment, and a balance between integration 

and separation from other healthcare facilities.  

An environment that supports management of social interaction 

As described in Chapters 3 and 4, users wanted an environment that better 

supported both privacy and social interactions, which were considered restricted by the 

current SIU and BIU built environments. Patient’s preferences for social interaction 

varied between individuals and personal preferences also changed across the course of 

their rehabilitation. As one patient explained, 

There’s a process that people go through. When they first come in it’s 

a lot about talking about what they’re experiencing. So they need to 

bounce it off other people, … voicing their concerns or their worries. 

And then you’ll find that that settles down .…And after that then you 

almost, well I’ll speak for myself, I almost have got to a point where 

you kind of withdraw from what’s going on and try and just get 

yourself back in the focus for preparation to go home. So …you 

become more compassionate probably towards other people’s 

problems, but you don’t necessarily want to hear their problems. (Pt 

SIU 10) 

Others suggested that preferences and needs changed daily. “Some days I’m happier to 

share the room, other days I’m not” (Pt SIU 11). Another patient agreed, “there’s a lot of 

days where you’re fed up and don’t really want to be seen by others” (Pt SIU 02). To 

effectively meet their needs and create a comfortable environment, patients wanted both 

private and social spaces to allow choice and control over their own level of social 

interaction. For example, one patient suggested that spaces for small groups in addition 

to a large communal space, could better support patients to feel more comfortable and 

engage in social interactions as they felt ready. 



227 

 

The building should be set up to encourage people [to think] look you 

don’t have to go into the big communal eating area. [There should be] 

nice little breakout areas, and maybe there’s three or four pods from 

there where you can have three or four people, and maybe there’s the 

big dining room for the extraverts to all go. (Pt SIU 12). 

Similarly, staff from both units described the clinical utility of supporting and 

managing social interactions through availability of multiple types of spaces. Isolation, 

an issue often caused by the nature of serious neurological injury and rehabilitation, was 

thought to be exacerbated by the current unengaging, unpleasant environments. As a 

staff member at the BIU explained, “people stay in their rooms a lot more, they're 

isolating themselves. They don’t like the outside environment” (St BIU). Instead, they 

believed that more pleasant spaces for social activity were required. In particular, 

family-friendly spaces were considered necessary to encourage and support visitors. 

“[We need more] family appropriate areas as well. We have lots of families with kids 

and it's not appropriate to bring children” (St BIU).  

Equally important to staff were private spaces to allow them to move patients to 

quiet, separate space for care-related purposes. For instance, at the SIU, staff wanted 

more private rooms to allow for separation of patients with contagious infections or 

disease. At the BIU, the staff described the need for private low-stimulation areas to 

allow them to work separately with patients who had become agitated or aggressive. 

If patients are agitated, they go to their room, we isolate them in their 

room. And if they’re a problem, that’s where they stay pretty much, 

there’s nowhere else to take someone to calm down or to have some 

quiet time away from other noise. (St BIU) 

Staff also suggested that the option to use private or social spaces was required 

for efficiency and effectiveness of their own work. Meetings and discussions with 

patients, families and other staff members were critical to effective multidisciplinary 
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care, and spaces suitable for these discussions were considered important. For example, 

SIU staff described the perceived benefits of shared spaces on communication and 

teamwork,  

Currently the locations of each team (health discipline)...are so spread 

apart that we start to build up our own factions…. So I think in an 

ideal set up, despite it being a big team, everyone can be in the one 

big office and there would be really good interaction between team 

members. I did work with [service name] and [service name] and 

those two teams, they are all in the same area, so there’s a lot of 

interaction in eight hours a day. All small issues are easily dealt with, 

on the spot. (St SIU 01) 

Staff also reported the need for quiet spaces to allow them to work without 

interruptions. For example, as a staff member at the BIU explained, “[staff are] 

continually interrupted all the time…patients just wheel in. So what ends up happening 

is the doctors have to shut the door and sometime you pretend you’re not there” (St 

BIU). These constant interruptions were viewed as having a detrimental effect on 

productivity, with one staff member describing it as “firefighting rather than being 

productive” (St BIU). Overall, environmental capacity to choose and control levels of 

social interactions was considered important for both patients and staff to allow 

individuals to manage the environment and select social conditions that were suitable 

for varying requirements. 

An environment that supports a range of enriched experiences 

The current ambient environment was considered poor, with a range of negative 

sensory factors resulting in reduced personal comfort. As described in the user accounts 

of the setting presented in Chapters 3 and 4, the current neurorehabilitation units were 

experienced as “too hot”, “too cold”, “smelly”, “dark” and “depressing”, creating an 
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unpleasant space, and one in which users did not want to spend time. As BIU staff 

explained,  

We often get people wanting to come to [the BIU], they’re willing to 

come [here] and we tell them it’s locked and they get here and go, "I 

don’t want to be here, no", once they see the reality. Once they get 

here, they don’t want to be here. … There is some aspect of seeing 

other patients that's confronting, but it's the actual environment. (St 

BIU) 

The ambiance of the neurorehabilitation settings, as impacted by the sensory 

environment, was thought to be an important factor impacting the experiences of both 

patients and staff. BIU staff believed that a poor ambient environment likely affected the 

care provided, stating that, “just intuitively, I would've thought the ambience of the 

environment affected staff and patients, and that the mental state of the staff is going to 

flow through, no matter how professional they are” (St BIU). However, the provision of 

pleasant neurorehabilitation environment was believed to be even more critical for 

patients given their long stays and inability to leave the unit, “Ultimately, like it goes 

back to patients…how they feel as well, because we get to leave” (St SIU 01). 

Related to positive sensory experiences, users also emphasised the need for a 

more interesting, stimulating built environment that promoted activity and engagement. 

As discussed in Chapters 3 and 4, patients described the current SIU and BIU 

environments as “boring” and lacking in opportunities for activity and entertainment. 

Patients reported spending a significant amount of their time inactive and not engaged 

in activity of any kind. For example, “all you get to do is go to your bed and have a 

sleep, which most of us do most of the day and night” (Pt BIU). Another patient 

described feeling “like you are going to go loopy and just sit there and do nothing” (Pt 

SIU 05). More equipment for therapeutic and recreational activities, and space for these 

activities was considered important to reduce boredom and encourage participation in 
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activity. SIU staff also believed that greater opportunities for sport and active 

recreational activities were required to encourage patients to “get rid of some energy” 

(St SIU 01) and to “work off their frustrations” (St SIU 01).  

At the BIU, regulation of environmental stimulation was considered particularly 

relevant to recovery and rehabilitation following ABI.  An environment that encouraged 

activity was seen to be important to assist with improvement of cognitive skills. “[They 

need] computers…card games, anything like that…to activate their brains” (Pt/F BIU). 

Spaces which provided different levels of stimulation or where levels of stimulation 

could be altered were viewed as important for supporting staff and patients in selecting 

an appropriate environment suitable for a patient’s needs at any one time. 

Monitoring and maintaining a safe environment 

Staff at both units identified the management of the ward and maintenance of a 

safe environment as an important component of their job that could be assisted by the 

built environment. The main safety concern at the SIU was the security of the ward, 

which staff believed was impacted by the design and layout of the unit. 

The number of entrances and exits in and out of the unit, from a 

security point of view…not being able to monitor things in and after 

hours. There’s just such a large amount of ways in and out…it’s 

difficult to be aware of what’s going on all the time. (St SIU 01) 

Although the BIU was a locked ward, they also described security within the built 

environment as poor, as patients had developed methods of leaving the unit without the 

permission or knowledge of staff. “Patients get let out by families all the time, they’ll 

just follow through, out [the front door] with families or they jump the back fences” (St 

BIU).  

Supervision of patients was considered particularly important by staff at the BIU 

due to the impulsive or aggressive behaviours sometimes displayed by patients 
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following ABI. For safety reasons, “patients needed to be able to be sighted…by staff 

on a regular basis” (St BIU). Corridor design and layout were considered important in 

supporting this, and staff preferred corridors which allowed them to see important or 

frequently used spaces without having to physically travel to those areas. Staff 

illustrated the importance of having this direct line of sight by describing an issue 

commonly encountered each night. 

BIU Staff Member 1: We have patients in the dining area and I need  

                                    one to two staff to stay in the dining area to 

                                    watch those patients so they’re not getting up 

                                    and falling, while the rest of my staff, my other 

                                    three staff, are trying to put patients to bed in 

                                    [three] different corridors. And some of them  

                                    may need two at a time in the corridor. And 

                                    then all it takes is one [patient] to need to go to 

                                    the toilet in the dining room area- 

BIU Staff Member 2: And then someone gets agitated. 

BIU Staff Member 1: And then the whole area becomes completely  

                                   unsupervised because nobody can see it [from 

  the corridors]. 

Staff at the BIU were also concerned about a lack of environmental features that 

allowed them to manage and respond appropriately to patients who were agitated or 

behaving aggressively. In the current BIU setting, rooms with doors (as opposed to 

doorways without doors), or rooms with only a single exit presented a safety risk for 

staff working with agitated or aggressive patients, and were described as “set up to trap 

the therapist” (St BIU). “We’re probably one of the few wards [that] actually has doors 

in every bedroom, which is a safety issue. If a patient was in there with a staff member, 

they can actually block that door” (St BIU). Additionally, other safety features such as 
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alarms were difficult to use, “[we need] alarms you can actually reach, duress alarms, 

without jumping on top of the desk and pushing a button” (St BIU).  

While staff had developed methods of operating within the environment to 

reduce the risk to themselves and others, they did not believe that this eliminated the 

risk. In particular, they remained concerned about newer staff who were less 

experienced with rehabilitation for patients with ABI, or who were less familiar with the 

environment. “For those of us who have worked in the area for a while, yes maybe 

we’ve adapted to work in this environment, but you’ll always have new staff coming in 

who are at risk” (St BIU). Greater capacity to manage risk, supported by the built 

environment, was considered important to allow staff to provide a safe space for both 

patients and staff. 

Balancing integration with and separation from other healthcare facilities 

Users at the SIU believed that the location of the unit also impacted their 

rehabilitation experiences. The current unit was located on a hospital site with other 

departments, which was considered beneficial for fast, straightforward access to other 

services not available at the SIU. As one patient explained, “you do need to go across to 

the big building for x-rays and surgery and …it’s convenient to have the building there” 

(Pt SIU 12). However, this physical proximity and integration with a larger health 

service was also thought to impact unit policy and management of the built 

environment. “The position of the building so close to the hospital does mean logically 

that hospital rules need to apply” (Pt SIU 12).  

SIU staff further described the complexity of this relationship with the hospital, 

emphasising issues of control over the built environment. The allocation and 

management of physical space at the unit was the subject of ongoing negotiation with 

hospital administrators, and a source of frustration for staff.  For example, they 
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described occasions when hospital administrators had “tried to take our dining room 

away” (St SIU 01), and when staff had “battled to get bigger [elevator] buttons” (St SIU 

02) to improve accessibility for patients. Equipment access and ownership was another 

key concern for staff, 

We’ve lost a lot of things that were ours [for rehabilitation use only], 

now everything belongs to the hospital. So if we need certain things 

like certain bariatric equipment, we don’t have enough of the 

equipment that we had access to before, all because the hospital 

‘owns’ it now. They can come and take it back if we’re not currently 

using it right then.  And yet the next day we might actually need it and 

then we’ve got to try and get it back. (St SIU 02) 

Overall, while integration with and proximity to larger facilities was thought to be 

convenient, staff noted that the “big facility overrules [the] little facility” (St SIU 02) 

and expressed frustration with a loss of control over the management of unit and the 

built environment.  

Regaining and maintaining sense of self: Environmental support for 

identity 

At both the SIU and BIU, users reported that the built environment could be 

dehumanising for patients. Staff explained that the built environment “[lacked] 

personhood, [including a] lack of privacy, dignity, [and it is] objectifying” (St SIU 02). 

Patients provided further details, suggesting that the lack of opportunities for 

independence within the built environment made them feel like “a little kid” (Pt BIU) or 

a “burden” (Pt BIU) to others. Several patients also agreed that the BIU setting, which 

was perceived to be restrictive and like a “jail” (Pt BIU), made them feel as though they 

were being punished, not rehabilitated. 

Sometimes it makes you confused as to whether you’re a person who 

is in here for treatment or that you’ve done something wrong and 
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you’re here for a penalty, so you don’t know whether you’re the 

victim or the perpetrator. (Pt BIU) 

Limited environmental capacity for patient control or independence was also 

described as negatively impacting feelings of competence and confidence. This resulted 

in patients feeling “helpless” (Pt SIU 11). One patient explained this further,  

[The built environment is] going to make you think that you need help 

and support. It’s going to make you think that you can’t make 

decisions for yourself. It’s going to make you think you need to be in 

a monitored environment. (Pt SIU 12) 

He went on to explain that,  

[The current built environment] just further emphasises to you the 

downgrade that you’ve had as a human being from being in your own 

control of your life and those natural functions …to being put in a 

totally foreign environment that it feels like a big downgrade …and 

it’s just that not a very pleasant experience. (Pt SIU 12) 

The clinical, institutionalised appearance of the environment was also thought to 

be depersonalising. As one patient explained, “the environment here…stops [patients] 

from being themselves” (Pt BIU). Both the SIU and BIU were thought to lack 

opportunities for personalisation of space, particularly in patient rooms, which could be 

better facilitated by allowing patients to store or display personal items in a way that did 

not obstruct equipment or necessary access. Staff believed that greater environmental 

capacity for personalisation would allow patients to make the space their own, 

supporting the maintenance and expression of personal identity. As staff at the BIU 

explained, “the patients stay long enough that they are putting personal photos up on the 

walls. And in the four-bedded bays [opportunity to do this is] very limited. Being able to 

do more of that would be useful” (St BIU).  
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Few patients discussed personalisation through decoration of their bed space. 

Only one patient at the SIU described this, explaining that the personal items he had on 

display made his room “feel a bit more personalised to me” (Pt SIU 02). Instead, other 

patients emphasised the importance of supporting personal identity through sufficient 

storage and activity space to allow them to “take part in your hobbies or to learn new 

ones” (Pt SIU 06). The importance of facilities to support reengagement with interests 

and hobbies was also described by staff,  

I think recreation is highly important to some of our patients. 

Particularly, there are a few [patients] that their cause of injury has 

been related to sporting or recreation and that’s their passion and love, 

and if we could support them in a rehabilitation setting to focus again 

on that love and that passion but just in a different method, …[we 

need] the facilities to do that. (St SIU 01) 

Space for visitors and storage of electronic communication devices were also 

considered important to allow patients to reconnect with the important people in their 

lives. “You still need to be able to have some of your stuff, specifically like maybe a 

computer or space for your IPad or your phone, those things that still keep you in touch 

with the community” (Pt SIU 10). Overall, users believed that built environment 

support for familiar, personally meaningful activities and relationships would help 

people to reconnect with who they were and their lives prior to their injury, assisting in 

the difficult process of adjustment following serious ABI or SCI. 

Chapter Summary 

This chapter presented the results of the cross-case thematic analysis conducted 

to provide a deeper understanding of the impact of the built environment on 

neurorehabilitation experiences. The main theme identified the potential for adaptive 

rehabilitation environments which facilitated a balance between the simultaneous, 

interrelated processes of change and certainty within the setting. Five subthemes further 
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defined user experiences of change and certainty, with users describing a number of 

opportunities for environmental support to better facilitate these processes.  

The necessary and intended change that occurs for individual patients across the 

course of rehabilitation was a key concern for users, who described the importance of an 

environment that promotes the improvement and development of independence. This 

could be facilitated through environmental features which supported learning and 

practice of skills through participation in formal therapy sessions, as well as informal 

practice of skills and learning from peers. As patient’s skills improved over time, their 

environmental needs also changed. Users reported the need for a shift in environmental 

emphasis from safety to independence, reflecting the transition from hospital to home. 

Across the course of rehabilitation, it was also considered important the built 

environment promoted inspiration and motivation for patients and supported a sense of 

hope for post-injury transitions and a good life after serious neurological injury. 

Users also described the need for the built environment to facilitate evolving 

rehabilitation practices. Changing patient populations within the neurorehabilitation 

units, including an increasing number of patients with more severe injuries, greater 

functional and mobility limitations, and higher levels of equipment and care needs were 

seen to impact the type of support required from the built environment. Changing 

approaches to care were also identified, and thought to require more flexible 

environments that were adaptable or versatile for use for changing rehabilitation 

practices and processes. 

Users also highlighted the need for environmental support for certainty through 

provision of an environment that was coherent and supported an understanding of the 

environment. A rehabilitation environment that was structured, organised and 

predictable could promote confidence in interactions, rather than contributing to 
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confusion. Users also believed that the setting could impact orientation to place and 

time, and provided an opportunity to reduce disorientation and isolation from the world 

outside the unit. 

Environmental support for retaining control over the immediate environment to 

support a sense of certainty was another key issue identified. This included 

opportunities for management of social interactions through provision of spaces which 

supported various levels of social engagement or privacy. Users also identified the need 

for settings that supported a range of enriched experiences, including a pleasant, 

comfortable sensory environment and a stimulating built environment to support 

activity and engagement appropriate for individual needs. For staff, it was also 

important that the environment supported them in monitoring and maintaining a safe 

environment for both themselves and patients, and balanced integration and separation 

from other healthcare facilities to support staff control and management of the built 

environment. 

Finally, environmental support for patients for regaining and maintaining their 

sense of self was also related to certainty within the neurorehabilitation environment. 

Users believed that depersonalising or dehumanising experiences of the built 

environment could be prevented through greater environmental support for identity. 

This included support for personal control, a sense of competence, personalisation and 

participation in familiar and meaningful interactions or activities. 
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Chapter Six 

Synthesis 

 

This study aimed to explore in detail how the built environment influenced 

experiences of inpatient neurorehabilitation, in order to inform future design 

considerations. To achieve this aim, theory-driven, in-depth case studies were conducted 

at two neurorehabilitation units (SIU and BIU), including analysis of the original 

building purpose and design, physical features and experiences likely afford by the 

setting, user activity within key spaces, and reported user experiences of the 

environment. Overall, results indicated that the built environment at both 

neurorehabilitation settings was not optimally supportive, providing support for safety 

and care-related processes, but limited support for positive user experiences of 

rehabilitation. Although the built environment cannot replace quality care and 

rehabilitation, findings highlighted the potential for more supportive, adaptive built 

environments that could facilitate more positive experiences of inpatient 

neurorehabilitation for both patients and staff. 

This chapter presents a synthesis of results across each component of the 

analyses (within-case and cross-case analyses) for both neurorehabilitation units 

examined in the current study (SIU and BIU). Main findings including considerations 

for more supportive built environment design and the transactional nature of the 

interaction between the neurorehabilitation setting and its users will be discussed. 

Limitations of the current study, as well as recommendations for future research and 

design practice will also be described.  
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Creating a Safe and Supportive Environment 

Through the use of multiple of data collection methods, the current study 

provided new insights into how staff and patients experience the inpatient setting and 

highlighted the need for environments that better support user experiences of 

neurorehabilitation, in line with patient-centred care. Table 38 provides a summary of 

key findings across each component of the analysis, highlighting the supportive or non-

supportive elements of the built environment in relation to the components of patient-

centred rehabilitation as described by Cott (2004). Data relating to the physical 

attributes (historical data and survey of physical features) and user activity (user activity 

mapping) components of Canter’s model (1977), provided insights into supportive 

features of the neurorehabilitation settings that were intended and included in the 

buildings, and indicated potentially supportive features that were absent from the 

settings. Experiential data addressing the user conceptions component of Canter’s 

model, confirmed the presence or absence of many of those features, and the supportive 

(or unsupportive) function. It also extended those findings, identifying features that 

acted as barriers to rehabilitation and positive experiences of the setting. Staff and 

patient perspectives therefore provided the main evidence for understanding how the 

built environment influenced neurorehabilitation practice and experiences for users, and 

is a critical component of building design and development. 
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Table 38 

Summary of Within-Case and Cross-Case Findings 

Patient-centred 

rehabilitation 

components 

(Cott, 2004) 

Research components based on Canter’s (1977) components of place 

Physical attributes: Intended and 

observed (historical data and survey of 

physical features) 

User activity (user activity 

mapping) 

User conceptions (within-case 

descriptions of user experiences) 

User conceptions (cross-

case thematic analysis of 

user experiences) 

Supportive 

features 

Unsupportive 

features 

Supportive 

features 

Unsupportive 

features 

Supportive 

features 

Unsupportive 

features 

Potential for supportive 

(adaptive) environments 

1) Individualised 

to prepare 

patients for 

the “real 

world” 

 

 

 Features to 

support physical 

care delivery 

 Dedicated 

physiotherapy 

and occupational 

therapy spaces 

 Access to the 

outside 

including 

outdoor area and 

windows in 

patient rooms 

(SIU) 

 Independent 

living unit 

supports patient 

experiences 

 Absence of 

group therapy 

space 

 Inadequate or 

outdated 

resources and 

equipment 

 Absence of quiet 

spaces for 

patients 

 Few features to 

support complex 

patient needs 

(e.g., cognitive, 

social and 

behavioural 

issues) 

No relevant 

findings 

No relevant 

findings 

 Proximity to 

local shops 

and restaurant 

 Proximity to 

main hospital 

 Physiotherapy 

equipment 

 Ceiling hoists 

 Access to 

laundry 

facilities 

 Layout and 

wide corridors 

 

 Isolated from 

the outside 

world (BIU) 

 Outdated 

buildings 

 A shifting 

environmental 

emphasis from safety 

to independence 

 A changing patient 

population demands a 

different environment 

 



241 

 

Patient-centred 

rehabilitation 

components 

(Cott, 2004) 

Research components based on Canter’s (1977) components of place 

Physical attributes: Intended and 

observed (historical data and survey of 

physical features) 

User activity (user activity 

mapping) 

User conceptions (within-case 

descriptions of user experiences) 

User conceptions (cross-

case thematic analysis of 

user experiences) 

Supportive 

features 

Unsupportive 

features 

Supportive 

features 

Unsupportive 

features 

Supportive 

features 

Unsupportive 

features 

Potential for supportive 

(adaptive) environments 

2) Mutual 

participation 

of patients and 

staff  

 Accessibility 

features- internal 

(e.g., facilitating 

user movement) 

 Compliance 

with building 

and safety 

standards 

 Support for 

patient safety  

 

 Absence of 

conference room 

for patient 

meetings 

 Layout not 

conducive to 

monitoring 

patients 

 Additional 

features required 

to prevent 

attempts at self-

harm  

 Staff break room 

less supportive 

of staff needs 

 Dining room 

used for 

multiple 

purposes 

including 

care-related 

activities 

(BIU) 

 Corridors used 

to store large 

items of 

patient 

equipment 

 Lack of 

patient 

engagement 

and activity in 

the dining 

room (BIU) 

 

 Controllable 

lights 

 Free 

television 

 Lack of space 

 Accessibility 

and 

functionality 

issues 

 Lack of activity 

and 

entertainment 

 Problems with 

layout 

 Difficulties 

with delivery of 

safe, quality 

care (BIU) 

 An environment that 

supports learning and 

practice of skills 

 An environment that 

supports a range of 

enriched experiences 

 An environment that 

supports monitoring 

and maintenance of a 

safe environment 

 

3) Outcomes are 

meaningful 

for patients 
 

No relevant 

findings 

 Limited 

inclusion of 

patient-centred 

features 

No relevant 

findings 

No relevant 

findings 

No relevant 

findings 

No relevant 

findings 

 An environment that 

supports identity 
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Patient-centred 

rehabilitation 

components 

(Cott, 2004) 

Research components based on Canter’s (1977) components of place 

Physical attributes: Intended and 

observed (historical data and survey of 

physical features) 

User activity (user activity 

mapping) 

User conceptions (within-case 

descriptions of user experiences) 

User conceptions (cross-

case thematic analysis of 

user experiences) 

Supportive 

features 

Unsupportive 

features 

Supportive 

features 

Unsupportive 

features 

Supportive 

features 

Unsupportive 

features 

Potential for supportive 

(adaptive) environments 

4) Timely, 

appropriate 

education and 

information 

sharing 
 

No relevant 

findings 

 Absence of 

conference room 

for patient 

meetings 

 

No relevant 

findings 

No relevant 

findings 

No relevant 

findings 

 Confusing/ 

disorganised 

(BIU) 

 Lack of private 

rooms for 

discussions 

 An environment that is 

organised and 

predictable 

 An environment that 

supports orientation to 

time and place 

5) Emotional 

support/ 

comfort  

 

 Outdoor spaces 

supported 

pleasant and 

comfortable 

patient 

experiences 

 Fewer features 

to support 

positive patient 

experiences than 

patient safety 

 Few features to 

support positive 

user experiences 

in frequently 

used spaces (i.e., 

patient rooms, 

physiotherapy 

room and staff 

rooms) 

No relevant 

findings 

No relevant 

findings 

No relevant 

findings 

 Lack of privacy 

 Poor aesthetics 

 Poor sensory 

environment 

 

 An environment that 

supports inspiration 

and motivation 
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Patient-centred 

rehabilitation 

components 

(Cott, 2004) 

Research components based on Canter’s (1977) components of place 

Physical attributes: Intended and 

observed (historical data and survey of 

physical features) 

User activity (user activity 

mapping) 

User conceptions (within-case 

descriptions of user experiences) 

User conceptions (cross-

case thematic analysis of 

user experiences) 

Supportive 

features 

Unsupportive 

features 

Supportive 

features 

Unsupportive 

features 

Supportive 

features 

Unsupportive 

features 

Potential for supportive 

(adaptive) environments 

6) Family and 

peer 

involvement 

 

 Dining room as 

a social, “non-

bedded” area 

 Inclusion of 

family room 

(SIU) 

 

No relevant 

findings 

 Dining room 

used as a 

social space 

 Limited use of 

dining room 

for social or 

recreational 

activity (SIU) 

 Dining room 

provided a 

social and 

activity space 

(BIU) 

 Outdoor area 

provided a 

pleasant 

social and 

activity space 

 Lack of family-

friendly spaces 

 

 An environment that 

supports management 

of social interactions 

7) Coordination 

and continuity 

across service 

sectors 

 

 Accessibility 

features- 

external (e.g., 

ambulance 

access) 

 

No relevant 

findings 

 Corridors used 

for multiple 

purposes, 

including staff 

discussion and 

care-related 

activity 

No relevant 

findings 

No relevant 

findings 

 Separation of 

staff offices/ 

isolation 

 

 An environment that 

supports hope for post-

injury transitions 

 Changing approaches 

to care require a 

different environment 

 Balancing integration/ 

separation from other 

healthcare facilities 

Note. SIU= Spinal Injury Unit, BIU= Brain Injury Unit. 
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A focus on safety with limited inclusion of patient-centred features 

Results demonstrated that safety as well as effectiveness and efficiency of 

processes related to physical rehabilitation were clearly addressed within the built 

environment, both of which are critical to the delivery of quality care and rehabilitation 

(Ulrich et al., 2010). For example, the buildings examined were designed to meet the 

relevant building codes and standards, and included components to ensure a safe, 

accessible rehabilitation environment for both patients and staff. Features to support 

therapeutic processes, particularly those focused on physical and functional recovery, 

including nursing care, physiotherapy and occupational therapy, were considered in the 

design of both units. However, features to support other therapeutic processes 

considered important for holistic, multidisciplinary rehabilitation, including the work of 

social workers, psychologists and speech therapists, were not described in the original 

building proposal. Additionally, preliminary building design had included several 

patient-centred features which aimed to support holistic rehabilitation and pleasant 

experiences, but many of these components were not enacted in the building 

constructed. These findings concurred with statements that healthcare facility design 

had previously focused on safety and processes to the exclusion of features to support 

positive experiences and psychosocial wellbeing (Horsburg Jr, 1995; Ulrich, 1991; 

Verderber & Fine, 2000), which are critical to patient-centred philosophies of care 

(Morgan & Yoder, 2012).  

While the data available did not provide insight into the reasons for exclusion of 

these patient-centred features, in the past, features such as those to support 

environmental control, independence and comfort, were often viewed as unnecessary 

expenses and unrelated to the provision of quality health care (Ulrich, 1991). These 

features were often removed from the design as planning and construction progressed to 
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reduce costs (Zadeh, Sadatsafavi, & Xue, 2015). However, the benefits of inclusion of 

these patient-centred features are increasingly being recognised. The growing body of 

healthcare environment research has begun to demonstrate both the health-related 

benefits and the long-term cost-effectiveness of inclusion of patient-centred components 

(Berry et al., 2004; Sadler et al., 2011; Shepley, Smith, Sadler, & White, 2014; Zadeh et 

al., 2015). This will support the implementation of these design elements in current or 

future buildings and prevent their dismissal as supplementary features with aesthetic 

purposes only. Findings of the current study have reaffirmed the importance of research 

to provide a strong rationale for inclusion of patient-centred features in future 

neurorehabilitation settings.  

Considering the environmental needs of specific user groups 

The current research explored user experiences across multiple user groups, 

allowing comparison of environmental experiences and requirements between patients 

and staff involved in rehabilitation following spinal cord and brain injury. Many of the 

experiences and supportive environmental features described were similar across 

patients and staff. This differs from results of some of the previously conducted 

research, which has highlighted differences in requirements for patients, their family 

members and staff, and described the need to balance these sometimes conflicting needs 

and preferences (France et al., 2005; Mikesell & Bromley, 2012; Novotná et al., 2011; 

Rippin et al., 2015). In comparison, in the current study, no clearly conflicting 

environmental requirements were reported by patients and staff. One reason for this 

may be the emphasis inpatient rehabilitation practice places on working towards 

explicitly defined shared goals. Current approaches to neurorehabilitation involve 

patients and staff collaboratively setting individualised goals for rehabilitation to 

improve independence (Ponsford et al., 2012). This may result in greater agreement 
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regarding environmental support required to meet rehabilitation goals. Alternatively, the 

agreement across user groups in this study may be due to the age and perceived lack of 

support from the current built environments. Several of the challenges described within 

the current neurorehabilitation settings are issues which would not typically be expected 

in more modern rehabilitation facilities where industry standards for accessibility have 

since been regulated (e.g., issues with wheelchair accessibility). In a purpose-built 

setting that supported these basic rehabilitation requirements, greater variation in user 

needs and preferences may be more easily identified.  

Results also highlighted similarities in the underlying conceptual environmental 

requirements for both spinal cord and brain injury rehabilitation settings. Experiences 

across both the SIU and BIU were underpinned by the need for support for change and 

certainty, and environmental considerations such as support for learning and practice of 

skills, identity, and orientation to time and place were common across the two groups. 

However, how these concepts should be implemented within the rehabilitation setting, 

the purpose, and the importance placed on specific features may be influenced by 

injury-related needs. For example, storage for large equipment such as wheelchairs was 

a more significant issues at the SIU, where more patients were reliant on equipment to 

support mobility compared to those at the BIU, and patients often had multiple 

wheelchairs that needed to be stored. While an environment that supported staff to 

monitor patients was considered important across both settings, staff at the BIU 

believed that this was particularly important for brain injury rehabilitation environments 

due to the cognitive and behavioural difficulties often experienced following ABI. 

Spaces which promoted engagement and activity were also considered important at both 

the SIU and BIU, but for different reasons. At the SIU, activity was necessary for 

entertainment and to prevent boredom during long stays in the rehabilitation 
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environment. While this was also true for patients at the BIU, stimulating activity was 

considered critical for cognitive rehabilitation. These results confirm that while injury-

related needs and functioning are important to address, this forms only part of the 

rehabilitation experience following serious neurological injury and is not sufficient to 

guide the design of optimally supportive settings. 

Overall, these similarities between the user groups within neurorehabilitation 

settings suggest that although user group is important to consider in understanding 

environmental needs, this provides only a partial understanding of the needs of users. 

What is needed is an adaptive built environment that allows for a more whole of person 

neurorehabilitation experience and responds to the dynamic nature of rehabilitation and 

user needs. While this does not refer to customisation of an environment to meet 

individual requirements, this type of environment would account for neurodiversity and 

individual variation in needs. 

Adaptive built environments: Placing user experience at the centre of 

design 

Results confirmed that an optimally supportive neurorehabilitation environment 

must extend beyond safety and facilitating care-related processes, as is often the focus 

on healthcare facility design (Bate & Robert, 2007a; Gesler et al., 2004; Verderber & 

Fine, 2000). Specifically, findings highlighted the importance of attaining an adaptive 

rehabilitation environment that provides both a sense of certainty and change for 

patients and staff.  

The neurorehabilitation setting is a dynamic environment in which supporting 

change in functional status and independence across the individual patient journey is a 

critical goal, reflecting the central focus of inpatient rehabilitation (Ponsford, 2012; 

Turner-Stokes, 2002). The built environment needed to facilitate a shift from 
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dependence on the environment immediately following injury, to greater levels of 

independence, and inspire a sense of positive progress throughout. This could be 

achieved through an environment that supported growth and challenge, maximising 

performance potential through a suitable match between the individual and the 

environment, as previously described by Lawton and Nahemow (1973).  Users indicated 

that a space that better reflected this transition could also function as a symbol of the 

inpatient stage in the continuum of rehabilitation and recovery. In this way and as 

indicated by Gesler (2003), the built environment and related symbolic components 

would have the potential to shape experiences of recovery, impacting how both patients 

and staff understand and conceptualise injury, disability and the neurorehabilitation 

journey. 

Equally important was environmental capacity to respond to change at a 

population and organisational level. Neurorehabilitation built environment design 

needed to reflect the needs of changing patient populations and evolving best practice in 

rehabilitation. To remain functional and supportive over time, the setting therefore 

needed to be adaptable to changes occurring within and external to the setting itself. 

The changing, often unpredictable nature of recovery and the neurorehabilitation 

environment could also be a source of stress, confusion and discomfort for both patients 

and staff. It was important that the environment balanced this change and uncertainty 

with a sense of certainty and comfort. An adaptive built environment needed to support 

users to understand the neurorehabilitation setting and the world around them, facilitate 

a sense of personal control, and support patients to regain and maintain a sense of self. 

These needs reflect the concepts described by Antonovsky as contributing to a sense of 

coherence (i.e., comprehensibility, manageability and meaningfulness) and supporting 

wellbeing and resilience when coping with stress and adversity (Antonovsky, 1985, 
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1993). Environmental support for certainty as defined in the current research therefore 

provides a more specific application of sense of coherence and salutogenic design 

(Dilani, 2003) within the neurorehabilitation context. 

Overall, the model of adaptive environments proposed extends current 

approaches to neurorehabilitation setting design, describing how both care and comfort 

can be supported within the context of the neurorehabilitation experience as a whole. 

Features to support safety and processes are often addressed separately from 

experiential components, with patient-centred components often included as a response 

to the stressful, depersonalised settings that can result from design focused solely on 

safety and care. Additionally, many theories used to guide the design of healthcare 

settings emphasise features to reduce stress (e.g., Evans & McCoy, 1998; Kaplan & 

Kaplan, 1989; Ulrich, 1991), which is important, but only one consideration for 

neurorehabilitation experiences. The adaptive built environment model describes how 

features including those to support safety, rehabilitation processes, independence and 

reductions in stress can be addressed within design centred on the user experience and 

defines an integrated, holistic approach to neurorehabilitation design.  

The considerations identified for the development of an adaptive environment 

align with each of the elements of patient-centred rehabilitation as described by Cott 

(2004). This demonstrates the potential for rehabilitation settings to better support user 

experiences, in line with contemporary patient-centred approach to neurorehabilitation. 

However, the components of an adaptive environment also extend beyond support for 

the functional aspects of patient-centred care. These considerations provide a deeper 

exploration of user experiences within the neurorehabilitation environment and consider 

how the built environment can respond to user needs and positively impact the patient 

journey. 
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The Transactional Relationship between the Neurorehabilitation Setting and its 

Users 

Results from this research also supported conceptualisation of the relationship 

between the built environment and its users as transactional (Vischer, 2008). Patients 

and staff within the neurorehabilitation settings were not passive recipients of 

environmental conditions. Rather, they were actively engaged with the built 

environment, shaping their experiences of and within these spaces. Although the 

settings examined were not optimally supportive, they were considered by users to be 

restrictive but not prohibitive of rehabilitation, as users had adjusted to work within the 

limitations of the current settings. As has been described in previous examinations of the 

relationship between people and the built environment (e.g., Shin, 2016), users were 

able to adapt to have their needs met within the settings.  

When the built environment was not suitable to meet their day-to-day needs, 

users were resilient, modifying their behaviours and expectations to create a better 

match between the environment and their requirements. However, opportunities for 

alternative responses to unsupportive environments, such as modifying the setting or 

withdrawing from the environment (Shin, 2016), were limited due to the nature and 

design of the settings. Users were only able to adapt in ways which required them to 

change themselves (i.e., their behaviour or needs) and felt unable to leave or 

meaningfully change the environment itself. This was resulting in over-use and under-

use of spaces. For example, as has been found in previous research, the corridors had 

become a key activity space, particularly for staff (Andersen, Lindgaard, Prgomet, 

Creswick, & Westbrook, 2009; Iedema, Long, Carroll, Stenglin & Braithwaite, 2005; 

Waring & Bishop, 2010). The corridors were used for care-related discussions, 

preparation of medication and equipment, and storage of large equipment due to 
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convenience and a lack of suitable alternative spaces. In many cases, this adaptation was 

viewed positively by users, as it allowed daily rehabilitation tasks and care to be 

completed within the setting. However, the need to adapt and limited options for 

adaptation also resulted in users feeling that they had to work against the environment, 

creating more work and stress for patients and staff within a context that was already 

experienced as challenging. More flexible, modifiable settings were required to support 

adaptation. Additionally, in line with the theory of environmental press (Lawton & 

Nahemow, 1973), a more supportive setting that better matched user requirements could 

reduce the need for adaptation and subsequent user stress. 

Towards a Transformative Neurorehabilitation Built Environment 

Results also indicated that the built environment not only had the potential to be 

more supportive of user activity and day-to-day experiences, but also actively transform 

an individual’s recovery journey and wellbeing. Findings confirmed that the inpatient 

neurorehabilitation environment was a critical transitional space between the hospital 

and home in which significant progress was made towards independence (Turner-

Stokes, 2002). However, the built environment could also be salutogenic, not only 

supporting rehabilitation and recovery following injury, but actively contributing to 

good health and wellbeing (Antonovsky, 1985, 1993; Dilani, 2003). The concept of 

generative spaces similarly describes the potential for environments to not only meet the 

functional needs of users, but also enhance their wellbeing and quality of life (Ruga, 

2012). To ensure the longevity of this positive effect as user populations and their needs 

change, Ruga (2012) suggests that the environment should progressively improve over 

time, emphasising the importance of a reciprocal relationship between people and place 

to produce an ongoing, mutually transformative interaction. Through thoughtful design 

and ongoing development, the neurorehabilitation setting could become a space in 
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which the person is transformed beyond regaining or maintaining pre-injury levels of 

functioning, to a positive state of being.  

Limitations and Future Directions for Research 

Results of the current study must be interpreted with consideration of the 

original building design and intentions. Both the SIU and BIU buildings were designed 

and constructed in the 1970s to 1980s, and the focus of healthcare design and emphasis 

on the built environment has changed since that time (Verderber & Fine, 2000). The age 

of the current buildings likely impacted on current use and level of supportiveness. 

Indeed, the outdated built environment and equipment was an issue frequently described 

by users, and likely influenced the results of this study. However, these building were 

representative of settings constructed during that time for the care of people with 

complex conditions, which have typically emphasised the critical components of safety 

and physical care processes, but provided less support for the psychosocial needs of 

users (Horsburg, 1995; Ulrich, 1991). Despite the age of the sites examined, the current 

research provides relevant insight into experiences and features perceived to impact 

neurorehabilitation. Research in more recently constructed neurorehabilitation units 

would be required to compare and extend these findings and examine the impact of 

inclusion of newer features and trends in healthcare design. 

Several specific limitations of the current study must also be considered in 

interpretation of findings. First, the observation of user activity was conducted over a 

single day at both units. Observations conducted over several days and across additional 

time periods may have strengthened confidence in the conclusions drawn and provided 

further insight into the variety of activities that occur in neurorehabilitation settings. The 

presence of observers within these spaces may also have impacted user activity. For 

example, users may have avoided the space or changed their behaviour. However, as 
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staff from both units indicated that results were representative of a typical day, it is 

unlikely that this significantly affected results.  

The tool used for the observation of physical features of the setting was adapted 

from two existing evidence-based design surveys for the purpose of this research, but 

with the exception of inter-rater reliability, reliability and validity of the adapted tool 

were not assessed. In the current study, the adapted tool was used to guide descriptions 

of the settings and was appropriate for this purpose. However, future research seeking to 

evaluate or compare settings would need to use a tool with tested and appropriate 

psychometric properties. The development of a valid and reliable post-occupancy 

evaluation tool for neurorehabilitation environments would be a beneficial objective for 

future research. 

Although the generalisation of findings to other populations is not a key goal of 

case study research (Eisenhardt, 989; Yin, 2009), it is acknowledged that sample sizes 

for the user experience component were relatively small (SIU staff n=23, SIU patients 

n= 12, BIU staff n=10, and BIU patients n=12). The number of SIU staff who 

participated was also disproportionate to the number of participants from the other user 

groups. Additionally, while staff and patients provided insight into the rehabilitation 

experiences of family members of patients, and family were present to support BIU 

patients during the focus group, family members did not participate independently in 

this research. Efforts were made to hold a focus group with family members from each 

unit, however very few family members were able to be contacted by staff and those 

who were, declined to participate. Two key reasons for this were suggested by staff. 

First, as the SIU and BIU provided state-wide services, many patients had travelled long 

distances for rehabilitation and therefore did not have family or friends living nearby. 

Additionally, staff suggested that when family or friends did visit the unit, they often 
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wanted to spend the maximum amount of time possible with patients, particularly if 

they had also travelled a significant distance to visit. For these reasons, family may have 

been unavailable or less willing to participate in research taking place on site at the 

rehabilitation units. Family are an important component of patient-centred care and 

contribute significantly to a patient’s neurorehabilitation experience (Cott, 2004), so 

environmental support for family members is also relevant to supportive environments. 

Greater engagement with family members in future research could provide further 

insight into important design considerations for supporting the neurorehabilitation 

experiences of both patients and family.  

Additionally, organisational factors were not specifically examined in the current 

study, which instead adopted a user-centred approach to examine supportiveness of the 

built environment. Users described several organisational issues and how these related 

to their experience of the built environment. For example, policies restricting use of 

space were identified and staffing levels and skills were thought to impact functioning 

within the built environment. Future research including direct, more detailed 

examination of factors such as organisational policies, structures, culture, and staffing 

would be required to understand the likely impact of these issues on utilisation of the 

built environment and user interactions with and within these settings. 

Finally, the current study was exploratory in nature and did not aim to test or 

examine causal relationships between the built environment and specific user outcomes 

or experiences. Future research could examine the impact of inclusion or exclusion of 

specific design components, such as those identified in the current research, and assess 

the impact and relative importance of these components to inform future design 

priorities and decision-making. The cost-effectiveness of these components would be 
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another direction for future research, as the cost of design elements and construction 

forms a significant consideration in the design of any healthcare facility. 

Implications for Practice 

This study has confirmed that the inpatient neurorehabilitation setting is an 

important and unique component of the neurorehabilitation journey and should be 

distinguished from acute care environments. A model of adaptive built environments 

describing a holistic approach to inpatient neurorehabilitation setting design has been 

presented. This extends the concept of patient-centred design as currently applied in 

health architecture by defining an approach that is in line with patient-centred care and 

specific to neurorehabilitation settings. Results have a number of implications for the 

modification or future design of more supportive neurorehabilitation settings. 

In the current study, the inpatient built environment appeared to be an under-

utilised resource for supporting patient experiences, which are at the core of current 

patient-centred approaches to healthcare and rehabilitation (Morgan & Yoder, 2012). 

Users identified a number of opportunities for improvement to the current built 

environments to create settings that better supported their needs, many of which could 

be applied within current settings. Financial constraints often present a barrier to 

improvement of healthcare built environments, however many of the changes suggested 

by users could be relatively inexpensive to implement. Patient and staff responses 

indicated that structural changes or significant refurbishment and redesign are not 

always required to support or improve user experiences. Instead, they highlighted that a 

number of small, low cost changes to the environment or to the use of components of 

the setting could also be implemented, which could significantly enhance user 

experiences. 
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This study has also demonstrated that the environmental needs of users within 

the neurorehabilitation setting were varied and constantly changing. A supportive 

environment needed to accommodate patients with a range of skills and needs, as well 

as changing needs across the rehabilitation journey, and across patient cohorts. 

Neurorehabilitation settings could be designed with greater consideration for user 

complexity. For example, as staff and patients described, they should accommodate 

those at the start of their rehabilitation journey who needed more support from staff and 

safe, protective environments, through to those preparing for discharge to home who 

require greater opportunities for independence within the setting. 

To address the shorter term changes in needs within and between individuals, it 

is also important to consider ways to empower patients and staff to adjust the 

environment to meet their current requirements. The current study found that staff and 

patients felt unable to control or make meaningful changes to the environment. Built 

environment design and related unit policies and practices could aim to empower and 

encourage users to adapt their environment where appropriate. For example, this could 

include features allowing greater user control over the immediate environment and 

interactions within it, and more opportunities for personalisation of space.  

Maintenance of buildings is typically focused on replacing or fixing surfaces, 

equipment, furniture or fixtures that are no longer in working order, however regular 

upkeep to address changing user needs could also be considered. Neurorehabilitation 

occurs within a dynamic, constantly changing environment, and as identified at the sites 

for the current study, over time a static, unchanging building will likely become 

progressively less suitable, even if it was originally built for purpose. Regular 

evaluation of the built environment and its use, including staff and patient experiences 

of the setting, would assist in identifying opportunities for ongoing improvement 
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(Carthey, 2006). Updating the built environment and use of the space at more regular 

intervals and to suit changing user needs could help to address issues before they 

present a significant barrier to care or user positive user experiences. It may also help to 

prevent or slow obsolescence across the long lifespan of a building.  

Design of future neurorehabilitation settings could also consider longer term 

adaptability. It is often difficult to accurately predict how patient populations, practices 

or technology will grow and change across the life of a building. A challenge for future 

neurorehabilitation unit design will be the development of supportive spaces that meet 

current user needs and suit approaches to rehabilitation, while also remaining flexible 

for potential future uses. 

Conclusion 

Inpatient rehabilitation represents a critical point in the rehabilitation journey 

following spinal cord and brain injury. The inpatient neurorehabilitation built 

environment provides an opportunity to shape experiences of rehabilitation, but is often 

underutilised and is poorly understood. While the built environment does not replace 

care, it can facilitate a more positive and supportive experience for both patients and 

staff. A static environment focused solely on safety and processes can be detrimental to 

positive user experiences. Instead, the inpatient neurorehabilitation setting needed to be 

flexible to use and change over time with opportunities to reflect the normalcy of 

recovery and growth gains of patients from initial and acute phases of recovery. The 

setting also needed to be aspirational, reminding patients that inpatient rehabilitation is 

not the final part of their journey, and instilling in users a sense of hope for the future. 

The findings from this research can inform neurorehabilitation design guidelines and 

evaluation tools to support the development of built environments with the potential to 
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actively support or even transform a patient’s recovery journey following life-changing 

injury. 
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Appendices  

Appendix A: Human Research Ethics Committee Approval 

 

 

 

Enquiries to: 

Office Ph: 

 

Our Ref: 

 

 

 

 

 

 

Approval Amendments 

 

 
 

 

  
28 April 2015 Human Research Ethics Committee 

[Hospital address]  
 

Ms Courtney Wright 

School of Human Services and Social 

Work (L05), Griffith University (Logan 

campus) 

University Drive 

Meadowbrook, QLD 4131 

 

 

Dear Ms Wright 

 

RE: HREC/13/QPCH/278: New housing futures: Understanding the housing 

preferences of younger Australian adults with complex disabilities 

 

I am pleased to advise that, at the meeting held on 23 April 2015, [Hospital] Human 

Research Ethics Committee reviewed the amendments submitted and upon 

recommendation, the Chair has granted approval for the following:  

 

 Addition of Brain Injury Rehabilitation Unit as a site. 

 Addition of Spinal Injury Rehabilitation Unit as a site,  

 Protocol Version 3 dated 16 March 2015,  

 Flyer: Patients Version 1 dated 6 March 2015,  

 Flyer: Families Version 1 dated 6 March 2015, 

 Flyer: Staff Version 1 dated 6 March 2015,  

 Participant Information Sheet and Consent Form: Patients Version 1 dated 6 March 

2015,  

 Participant Information Sheet and Consent Form: Families Version 1 dated 6 March 

2015, 

 Participant Information Sheet and Consent Form: Staff Version 1 dated 6 March 2015. 

 

 

A copy of this approval must be submitted to the relevant Hospital & Health Service 

Research Governance Officer/s or Delegated Personnel, along with Site Specific 

documentation, for CEO or Delegate authorisation for each site.  

 

List of approved Sites: 

No.                    Site 

1. [Site name] Acquired Brain Injury Centre 
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2. [Service name] 

3. Brain Injury Rehabilitation Unit 

4. Spinal Injury Rehabilitation Unit 

 

Patient information collected and distributed as part of the previously approved 

research has been approved in accordance with Section 62 of the Health Services Act 

and the recent amendments to the Public Health Act Sections 282 and 284.  Any 

change to the collection and or distribution will need to be reviewed by the HREC. 

 

This HREC is constituted and operates in accordance with the National Health and 

Medical Research Council’s (NHMRC) National Statement on Ethical Conduct in Human 

Research (2007), NHMRC and Universities Australia Australian Code for the 

Responsible Conduct of Research (2007) and the CPMP/ICH Note for Guidance on Good 

Clinical Practice.   

 

Please be advised that in the instance of an investigator being a member of the 

HREC, they are absented from the decision making process relating to that study. 

 

On behalf of the Human Research Ethics Committee, I would like to wish you every success 

with your research endeavour. 

 

Yours truly, 

 

 

 

Anne Carle 

Executive Officer – Research, Ethics and Governance Unit  

 [Hospital Name]
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Appendix B: Adapted User Activity Observation Form  

(adapted from Morgan-Brown & Chard, 2014) 

 

  

Patients  Visitors  Staff  

Social Engagement  Social Engagement  Social Engagement  

One-to-one verbal  One-to-one verbal  One-to-one verbal  

Verbal within group   Verbal within group   Verbal within group   

Non-verbal   Non-verbal   Non-verbal   

      

Interactive Occupation  Interactive Occupation  Interactive Occupation  

Independent with 

environment 

 Independent with 

environment 

 Independent with environment  

With patient  With patient  With patient  

With visitor  With visitor  With visitor  

With staff  With staff  With staff  

With group  With group  With group  

      

Passive Engagement with 

Surroundings 

 Passive Engagement with 

Surroundings 

 Passive Engagement with 

Surroundings 

 

Not interacting or engaging  Not interacting or engaging  Not interacting or engaging  

      

Passive/ Agitated 

behaviours 

 Preparation and 

Organisation Tasks 

 Work Tasks  

Eyes closed  Organising tea/meal/snack  Catering tasks  

Agitated  Preparation for other activities  Cleaning & maintenance tasks  

Isolated    Misc. professional tasks  

         

         

      Equipment   

       Electric wheelchair   

      Manual wheelchair   

      Table   

      Chair   

         

         

         

         

         

         

         

         

m 

e 

Time of observation: BIU Location: 

Notes:_____________

__________________

__________________

__________________

__________________

__________________

__________________

__________________

__________________

__________________

_______________ 
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Appendix C: User Activity Adapted Observational Scoring Guide 

(adapted from Morgan-Brown & Chard, 2014) 

 

Guide for Recording Observations 

 

Record a mark in one category only for each person/ piece of equipment present in the area 

 

Social engagement 

People are purposefully communicating with each other, either verbally or non-verbally, but are not 

engaged any other activity/task (this would be an interactive occupation, see below).  

 

One-to-one verbal= communicating verbally with one other person 

Verbal- within group = communicating verbally with two or more other people 

Non-verbal = communicating non-verbally with any number of people, may include holding hands, a 

hug, kiss, etc. 

 

Interactive occupation: 

People are actively engaged in an activity/ task, including providing or receiving care, or moving 

through the setting (e.g. walking down the corridor). If people are talking while engaged in an 

activity/task, it is considered an interactive occupation, not a social engagement. 

 

Independent with environment= activities done by oneself, e.g., preparing a medical trolley, washing 

hands, checking medical chart, walking  

With patient= engaged in an activity with a patient 

With visitor= engaged in an activity with a visitor 

With staff= engaged in an activity with a staff member 

With group= engaged in an activity with two or more other people 

 

Passive engagement with surroundings 

Not interacting or engaging= not actively engaged with the environment 

 

Passive agitated behaviours (Patients) 

Eyes closed= non-attentive behaviour such as dozing, sleeping 

Agitated= agitated behaviour such as vocalising, pacing 

Isolated= not engaging with the environment and separated from others 

 

Preparation and organising tasks (Visitors) 

Organising tea/meal/snack= assisting with tea trolley, making cups of tea/coffee for self or others, 

etc. 

Preparation for other activities= moving chairs for activities, setting up equipment, etc. 

 

Work tasks (Staff) 

Catering tasks= preparation of food and drinks, setting tables, tea trolley, etc. 

Cleaning and maintenance tasks= any cleaning, maintenance of the building or equipment 

Miscellaneous professional tasks= other tasks not directly related to patient care e.g., general 

administrative tasks 

 

Equipment 

All equipment that can be moved should be counted and its approximate position marked on the 

map. 

Equipment that is currently in use should also be marked with a coloured pen.  
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Appendix D: Staff Focus Group Flyer 

 
 
 
 
 
 
 
 
 
Researchers at Griffith University want to develop guidelines for the 
design of inpatient rehabilitation settings for people with brain 
injuries and spinal cord injuries, to inform the design of future 
settings.   
 
This research study is for rehabilitation staff and clinicians (e.g. 
nurses, doctors, and allied health staff) currently working at the 
Spinal Injuries Unit, who have worked at the unit for at least one 
month. 
 
Research is always voluntary! 
 
What would happen if I took part in the study? 
If you decide to take part, you will participate in a focus group, which will involve a group 
discussion on the built environment at the unit (e.g. the building, rooms, outdoor areas) and how 
you think it impacts on you, other staff members, patients, and their family members. 
 
While there are no direct benefits to you for participating in this research study, you may 
indirectly benefit by:  
 Having your views on the built environment heard; and by 
 Likely contributing to the design of built environments that better support people’s activities 
and wellbeing. 

 
 
 

The focus group will be held on Wednesday 23rd September from 2:30pm 
to 4pm in the [Location]. 

A light afternoon tea will be provided. 
 

Your views are important to us, so please come along for part or all of the 
session! 

 
 

For more information about the research, please contact: 
Jacinta Colley (PhD Candidate, Griffith University) 

Phone: (07) 3382 1112 
Email: j.colley@griffith.edu.au 

 
 

This research will be conducted by Jacinta Colley, a Student Researcher from Griffith 
University, as part of a student study for a Doctor of Philosophy (PhD) degree, supervised by 
Prof Heidi Muenchberger & Prof Elizabeth Kendall (Chief Investigators) at Griffith University.  

 

  

A Research Study Investigating the 
Built Environment of Rehabilitation Units 
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Appendix E: Staff Information and Consent Form 

 

 

 
 
 

PARTICIPANT INFORMATION SHEET 
Staff Focus Groups 

Griffith University Ethics Protocol: HSV/40/13/HREC 

Queensland Health Ethics Protocol: HREC/13/QPCH/278 
 

 

About this research project 
 

 

Research has shown that the layout and design of the built environment (e.g. buildings, rooms, 

outdoor spaces) impacts on people’s activities, health and wellbeing. Researchers at Griffith 

University would like to find out how the built environment of inpatient rehabilitation settings 

impacts users of the space (patients, their families and staff) and how the built environment 

could better support their activities and needs. It is hoped that this information will be able to 

inform the design of future rehabilitation settings. 
 

This research will be conducted by Ms. Jacinta Colley, a Student Researcher from Griffith 

University, as part of a student study for a Doctor of Philosophy (PhD) degree.  Ms. Colley is 

supervised by Prof. Heidi Muenchberger and Prof. Elizabeth Kendall (Chief Investigators) at 

Griffith University. 
                                            

What will I be asked to do? 
 

If you choose to participate, you will take part in a focus group (approximately 1 ½ hours). This will 

involve a group discussion with other staff members at the rehabilitation unit, to talk about your 

views on the built environment at the unit and how it impacts you, others staff members, patients and 

their families. 

 

Recording of focus groups is preferred by the research team because it allows us to remember 

the important things you say.  Audio recordings of the focus groups will be taken.  However, the 

information you provided will remain confidential.  No-one will be able to identify you or what 

you have said.  All participants in the focus group will be asked to keep the content of the 

discussion confidential. 

 

 

 

 

 

 

PROJECT TEAM 
 

Student Researcher  
Name:  Ms. Jacinta Colley 
School:  School of Human 
Services & Social  
Work , Griffith University 
Course of Study: Doctor of 
Philosophy  
Telephone:  (07) 3382 1112 
Email:  
j.colley@griffith.edu.au    

 

Chief Investigator 
Name:   Professor Heidi 
Muenchberger 
School:  School of Human 
Services & Social Work, Griffith 
University 
Telephone:  (07) 3382 1229 
Email: 
h.muenchberger@griffith.edu.au 

 

Chief Investigator 
Name:  Professor Elizabeth 
Kendall 
School:  School of Human 
Services and Social Work, 
Griffith University 
Telephone:  (07) 3382 1202 
Email: 
e.kendall@griffith.edu.au 

Designing supportive rehabilitation built environments: A user-centred 
study 

 

mailto:j.colley@griffith.edu.au
mailto:h.muenchberger@griffith.edu.au
mailto:e.kendall@griffith.edu.au
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What are the expected benefits of the research? 
 

While there are no direct benefits to you for participating in this research, you may indirectly 

benefit by: (a) having your views on the built environment heard; and by (b) likely contributing 

to the design of future built environments that better support people’s activities and wellbeing.  

The findings of this study will be used to create guidelines for the design of supportive 

rehabilitation built environments and it is hoped that it will inform the design of future 

rehabilitation settings.  
 

What are the risks to me? 
 

There are no major risks to you as a participant in this project.  No-one will be able to identify 

you or what you have said.   
 

Although unlikely, if you do become distressed during or after the interview, the Student 

Researcher Ms. Jacinta Colley will offer debriefing assistance in the first instance. A member of 

the research team with experience as a psychologist will also be contactable by telephone, if 

needed.  If you experience distress, a member of the research team will follow up 24 hours after 

the interview and a week after the interview to see if any further assistance is required. 
 

 

My participation is voluntary 
 

Participation in any research project is voluntary.  You don’t have to participate if you don’t 

want to.  You are free to withdraw from the project at any time and no explanation is required.  

However, if you choose to withdraw during the focus group, we will not be able to remove 

everything you have said from the transcripts, as we will not be able to identify what you have 

said during the group discussion. If you do have concerns about very specific comments you 

have made, we may be able to remove specific parts from the transcript.  

 

Whether you decide to participate in the project or not will not affect your relationship with any 

organisation, including the [Hospital Name] and Griffith University. 
 

Feedback to you 
 

Final results of the project will be offered to all participants, and made readily available upon 

request. The results of this study will inform the Student Researcher’s PhD dissertation. It is 

also likely the final results will be published, but no-one will be able to identify you or what you 

have said. 
 

My privacy and confidentiality  
 

Any information you provide will remain confidential and will not be disclosed to anyone other 

than as part of a summary report, and except as required by law.  All participants in the focus 

group will be asked to keep the content of the discussion confidential. Data collected will be 

stored securely by Griffith University for 5 years.  In any published report, information will be 

provided in such a summarised way that no-one will be able to be identified.  A de-identified 

copy of this data may be used for other research purposes. However, your anonymity will at all 

times be safeguarded.  
 

Questions / further information 
 

If you have any questions about the project or need some more information to help you decide 

whether you would like to participate, please contact Ms. Jacinta Colley (Student Researcher 

from Griffith University) by: Telephone: (07) 3382 1112   or   Email: j.colley@griffith.edu.au   
 

 

 

 

mailto:j.colley@griffith.edu.au
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If you have concerns or a complaint about the project 
 

If you have any concerns or complaints about the ethical conduct of this research project, you 

can contact the Chief Investigator Prof Heidi Muenchberger (ph: 3382 1229 or email 

h.muenchberger@griffith.edu.au) and/or the Manager, Research Ethics, Office for Research, 

Bray Centre, Nathan Campus, Griffith University (ph: 07 3735 5585 or email research-

ethics@griffith.edu.au). 
 

Privacy statement 
 

The conduct of this research involves the collection, access and/or use of the participants’ 

identified personal information by Griffith University.  The information collected is confidential 

and will not be disclosed to third parties without the consent of participants (and legal guardians, 

where applicable), except to meet government, legal or other regulatory authority requirements. 

For further information, consult the Griffith University Privacy Plan at 

www.griffith.edu.au/ua/aa/vc/pp or telephone (07) 3735 5585. 

 

 

 

 
  

PLEASE KEEP A COPY OF THIS PARTICIPANT INFORMATION SHEET FOR YOUR RECORDS.   

 

SIGN AND RETURN THE PARTICIPANT CONSENT FORM (OVERLEAF) ONLY AFTER YOU 

HAVE HAD A CHANCE TO ASK YOUR QUESTIONS AND HAVE RECEIVED SATISFACTORY 

ANSWERS. 

mailto:h.muenchberger@griffith.edu.au
mailto:research-ethics@griffith.edu.au
mailto:research-ethics@griffith.edu.au
http://www.griffith.edu.au/ua/aa/vc/pp
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PARTICIPANT CONSENT FORM 
Griffith University Ethics Protocol: HSV/40/13/HREC 

Queensland Health Ethics Protocol: HREC/13/QPCH/278 
 

 

 

 
I agree to participate in the above named research project and in doing so acknowledge that:  

 

 I have read the Participant Information Sheet.  I have had the opportunity to ask further 

questions and I am satisfied that I understand the project. 

 I will be asked to take part in a focus group (around 1 hour).    

 The focus group discussion will be audio recorded and any information I provide will remain 

confidential and will not be disclosed to anyone other than as part of a summary report, and 

except as required by law.   

 If I disclose anything that may indicate abuse or neglect to any person, the research team will 

have an obligation to contact the National Disability Abuse and Neglect Hotline.   

 There will be no direct benefit to me from participating in this research, but there is potential 

for me to indirectly benefit.   

 My participation in this project is voluntary and I may withdraw at any time without any 

comment or penalty, and no explanation is required. 

 Information I provide will be stored in strict security for a minimum of 5 years and a de-

identified copy of the data I provide may be used for other research purposes. My anonymity will 

at all times be safeguarded. 

 I can contact the Chief Investigator (Professor Heidi Muenchberger on 07 3382 1229 or 

email h.muenchberger@griffith.edu.au) and/or the Manager, Research Ethics, at Griffith 

University Human Research Ethics Committee (on 07 3735 5585 or email research-

ethics@griffith.edu.au)  if I have any concerns about the ethical conduct of the project. 

 I understand the risks involved. 
 
 

 

Your Name:                                                      
(please print) *            * 
 

Signature:                                                                                                     Date:  
 

 

 
 

  

 

PROJECT TEAM 
 

Student Researcher  
Name:  Ms. Jacinta Colley 
School:  School of Human 
Services & Social  
Work , Griffith University 
Course of Study: Doctor of 
Philosophy  
Telephone:  (07) 3382 1112 
Email:  j.colley@griffith.edu.au    

 

Chief Investigator 
Name:   Professor Heidi 
Muenchberger 
School:  School of Human 
Services & Social Work, Griffith 
University 
Telephone:  (07) 3382 1229 
Email: 
h.muenchberger@griffith.edu.au 

 

Chief Investigator 
Name:  Professor 
Elizabeth Kendall 
School:  School of 
Human Services and 
Social Work, Griffith 
University 
Telephone:  (07) 3382 
1202 
Email: 
e.kendall@griffith.edu.au 

Designing supportive rehabilitation built environments: A user-centred study 

mailto:h.muenchberger@griffith.edu.au
mailto:research-ethics@griffith.edu.au
mailto:research-ethics@griffith.edu.au
mailto:j.colley@griffith.edu.au
mailto:h.muenchberger@griffith.edu.au
mailto:e.kendall@griffith.edu.au


293 

 

Appendix F: Staff Focus Group Protocol 

Designing Supportive Rehabilitation Settings: A User-Centred Study 

Staff Focus Group Protocol 

 

Purpose: 

 To understand staff perspectives on and experiences of the setting (including 

patient spaces, common spaces, therapy spaces, staff spaces, entrances and the 

layout) and how they believe the environment impacts on staff, patients and their 

families.  

 To discuss how the current setting could be adapted to enhance user (staff, 

patients and family) experiences and better suit their needs.  

 To discuss ideas about what an ideal rehabilitation setting would look and feel 

like for users. 

 

Process 

3 Sections: General perceptions, Experiences of key users, Future thinking 

 

 

1.  General Perceptions- Thinking about the existing (Unit Name)…  

 What words would you use to describe the environment of the unit? 

 How important is the built environment for brain /spinal injury rehabilitation? 

o What impact does it have? 

 Do you think the built environment for brain/spinal injury rehabilitation should 

be different to general hospital settings and other rehabilitation units? 

o Why/why not? How should they differ? 

 What should be the main goals when we are designing a setting for brain/spinal 

injury rehabilitation? 

 

 

2.  Experiences of key users 

 How do you think other people would describe the environment and their 

experience at the unit (staff, patients and families)? 
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a) Patient experience 

 What do you think it is like for patients when they first arrive here at the unit? 

 After arriving at the unit, what might be some key/ memorable moments for 

patients during their stay at the unit? 

o Positive aspects? Negative aspects? Impact of built environment? 

o Is the setting supporting these experiences? 

o How can the setting be designed to support these experiences? 

 Which spaces do they spend the most time in? 

 Do you think their experiences of the space and what they need from the built 

environment change over time? 

 Do you think the setting is important all of the way through their time at the unit, 

or more important at some points compared to others? 

 

b) Visitor experience 

 Which spaces do families use when they come to visit? 

 What do you think it is like for them to come and visit people at the unit? 

o Memorable moments? 

o How does the setting impact on this experience? 

 Does the space encourage families and friends to visit and stay for a while? 

o How? / How could it be adapted to do this? 

 

c) Staff experience 

 Which spaces do staff use the most? 

 What is it like to work in this environment? 

o Memorable moments? (including positive, negative aspects, and 

potential impact of built environment) 

o How does the built environment impact on work? 

o How does the built environment impact on communication with other 

staff, patients and visitors? 

 Are there any conflicts or differences between what patients may want or need 

from a space and what staff may want or need from a space? 
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3. Imagining the future 

 If you imagine an ideal rehabilitation setting, how would people describe the 

built environment and their experience at the unit (staff, patients and families)? 

 If money was no object, how could an ideal rehabilitation setting be designed? 

o What design elements should be included to support rehabilitation and 

patient health? 

o What design elements should be included to support staff and their 

work? 

o What elements are important to designing a setting that supports visiting 

family members and friends? 
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Appendix G: Staff Demographic Information Form 

 

Demographic Information        

Date: 

Gender:   

 

Year of birth: 

 

Occupation: 

 

How long have you been working in that occupation? : 

 

How long have you been working at [Unit Name]? : 
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Appendix H: Scale for Built Environment Satisfaction Rating  
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Appendix I: Patient Interview and Focus Group Flyers for the Spinal Injury Unit 

and Brain Injury Unit 

 
 
 
 
 
 
 
 
 
Researchers at Griffith University want to develop 
guidelines for the design of inpatient rehabilitation settings 
for people with brain injuries and spinal cord injuries, to 
inform the design of future settings.   
 
This research study is for people receiving inpatient 
rehabilitation at the Spinal Injury Unit at [Hospital Name]. 
 
Research is always voluntary! 

 
 
What would happen if I took part in the study? 
If you decide to take part, you would participate in an interview (approximately 1 
hour).  
The interview would focus on your views about the built environment at the unit 
(e.g. the building, rooms, outdoor areas) and how it has impacted on you during 
your time at the unit. 
  
While there are no direct benefits to you for participating in this research study, 
you may indirectly benefit by:  
 Having your views on the built environment heard; and by 
 Likely contributing to the design of built environments that better support 
people’s activities and wellbeing. 

 
 
 

To participate in this study, or for more information about the research, 
please contact: 

Jacinta Colley (PhD Candidate, Griffith University) 
Phone: (07) 3382 1112 

Email: j.colley@griffith.edu.au 
 
 

This research will be conducted by Ms. Jacinta Colley, a Student Researcher from 
Griffith University, as part of a student study for a Doctor of Philosophy (PhD) 

degree.  Ms. Colley is supervised by Prof Heidi Muenchberger & Prof Elizabeth 
Kendall (Chief Investigators) at Griffith University.  

A Research Study Investigating the 
Built Environment of Rehabilitation Units 

 

mailto:j.colley@griffith.edu.au
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Researchers at Griffith University want to develop 
guidelines for the design of inpatient rehabilitation settings 
for people with brain injuries and spinal cord injuries, to 
inform the design of future settings.   
 
This research study is for people receiving inpatient 
rehabilitation at the Brain Injury Unit at [Hospital Name}. 
 
Research is always voluntary! 
 
 
What would happen if I took part in the study? 
If you decide to take part, you would participate in a group discussion 
(approximately 1 hour).  
The discussion would focus on your views about the built environment at the unit 
(e.g. the building, rooms, outdoor areas) and how it has impacted on you during 
your time at the unit. 
  
While there are no direct benefits to you for participating in this research study, 
you may indirectly benefit by:  
 Having your views on the built environment heard; and by 
 Likely contributing to the design of built environments that better support 
people’s activities and wellbeing. 

 
 
 

To participate in this study, or for more information about the research, 
please contact: 

Jacinta Colley (PhD Candidate, Griffith University) 
Phone: (07) 3382 1112 

Email: j.colley@griffith.edu.au 
 
 

This research will be conducted by Ms. Jacinta Colley, a Student Researcher from 
Griffith University, as part of a student study for a Doctor of Philosophy (PhD) 

degree.  Ms. Colley is supervised by Prof Heidi Muenchberger & Prof Elizabeth 
Kendall (Chief Investigators) at Griffith University.  

 

  

A Research Study Investigating the 
Built Environment of Rehabilitation Units 

 

 

mailto:j.colley@griffith.edu.au
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Appendix J: Patient Information and Consent Forms for Spinal Injury Unit and 

Brain Injury Unit 

 

 

 

PARTICIPANT INFORMATION SHEET 
Griffith University Ethics Protocol: HSV/40/13/HREC 

Queensland Health Ethics Protocol: HREC/13/QPCH/278 
 

 

About this research project 
 

 

Research has shown that the layout and design of the built environment (e.g. buildings, rooms, 

outdoor spaces) impacts on people’s activities, health and wellbeing. Researchers at Griffith 

University would like to find out how the built environment of inpatient rehabilitation settings 

impacts users of the space (patients, their families and staff) and how the built environment 

could better support their activities and needs. It is hoped that this information will be able to 

inform the design of future rehabilitation settings. 
 

This research will be conducted by Ms. Jacinta Colley, a Student Researcher from Griffith 

University, as part of a student study for a Doctor of Philosophy (PhD) degree.  Ms. Colley is 

supervised by Prof. Heidi Muenchberger and Prof. Elizabeth Kendall (Chief Investigators) at 

Griffith University. 
                                            

What will I be asked to do? 
 

If you choose to participate, you will take part in an [interview/group discussion] (around 1- 1 ½ 

hours). Someone you trust may sit with you during the [interview/ group discussion] if you wish. 

The [interview/group discussion] will be conducted at the rehabilitation unit. Questions will be about 

the built environment at the unit and how it has impacted on you during your time at the unit. 

 

Recording participant interviews is preferred by the research team because it allows us to 

remember the important things you say.  [Interviews/discussions] will therefore be tape-

recorded.  However, the information you provide will remain confidential.  No-one will be able 

to identify you or what you have said.  You may take as many breaks as you need during the 

interview. You are also free to skip any questions you feel uncomfortable answering. 

 

 

 

 
 

 

PROJECT TEAM 
 
Student Researcher  

Name: Ms. Jacinta Colley 
School: School of Human 
Services & Social  
Work , Griffith University 
Course of Study: Doctor of 
Philosophy  
Telephone: (07) 3382 1112 
Email: j.colley@griffith.edu.au    

 
Chief Investigator 

Name: Professor Heidi 
Muenchberger 
School: School of Human 
Services & Social Work, Griffith 
University 
Telephone: (07) 3382 1229 
Email: 
h.muenchberger@griffith.edu.au 

 
Chief Investigator 

Name: Professor Elizabeth 
Kendall 
School: School of Human 
Services and Social Work, 
Griffith University 
Telephone: (07) 3382 1202 
Email: 
e.kendall@griffith.edu.au 

Designing supportive rehabilitation built environments: A user-centred 
study 

 

mailto:j.colley@griffith.edu.au
mailto:h.muenchberger@griffith.edu.au
mailto:e.kendall@griffith.edu.au
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What are the expected benefits of the research? 
 

While there are no direct benefits to you for participating in this research, you may indirectly 

benefit by: (a) having your views on the built environment heard; and by (b) likely contributing 

to the design of future built environments that better support people’s activities and wellbeing.  

The findings of this study will be used to create guidelines for the design of supportive 

rehabilitation built environments and it is hoped that it will inform the design of future 

rehabilitation settings.  
 

What are the risks to me? 
 

There are no major risks to you as a participant in this project.  No-one will be able to identify 

you or what you have said.  What you say will not be repeated to anyone else.  However, some 

of the questions might remind you of negative moments during your rehabilitation experiences, 

and you might feel unhappy during the interview. Remember, you can skip any questions that 

you don’t want to answer and can end the interview at any time.  
 

Although unlikely, if you do become distressed during or after the interview, the Student 

Researcher Ms. Jacinta Colley will offer debriefing assistance in the first instance. A family 

member or staff member may also be notified if required. A member of the research team with 

experience as a psychologist will also be contactable by telephone, if needed.  If you experience 

distress, a member from the research team will follow up 24 hours after the interview and a 

week after the interview to see if any further assistance is required. 
 

 

My participation is voluntary 
 

Participation in any research project is voluntary.  You don’t have to participate if you don’t 

want to.  You are free to withdraw from the project at any time and no explanation is required.  

Whether you decide to participate in the project or not will not affect your relationship with any 

organisation, including the [Hospital Name] and Griffith University. 
 

Feedback to you 
 

Final results of the project will be offered to all participants and made readily available upon 

request. The results of this study will inform the Student Researcher’s PhD dissertation. It is 

also likely the final results will be published, but no-one will be able to identify you or what you 

have said. 
 

My privacy and confidentiality  
 

Any information you provide will remain confidential and will not be disclosed to anyone other 

than as part of a summary report, and except as required by law.  Data collected will be stored 

securely by Griffith University for 5 years.  In any published report, information will be 

provided in such a summarised way that no-one will be able to be identified.  A de-identified 

copy of this data may be used for other research purposes. However, your anonymity will at all 

times be safeguarded.  
 

Questions / further information 
 

If you have any questions about the project or need some more information to help you decide 

whether you would like to participate, please contact Ms. Jacinta Colley (Student Researcher 

from Griffith University) by: Telephone: (07) 3382 1112   or   Email: j.colley@griffith.edu.au   
 

If you have concerns or a complaint about the project 
 

If you have any concerns or complaints about the ethical conduct of this research project, you 

can contact the Chief Investigator A/Prof Heidi Muenchberger (ph: 3382 1229 or email 

h.muenchberger@griffith.edu.au) and/or the Manager, Research Ethics, Office for Research, 

mailto:j.colley@griffith.edu.au
mailto:h.muenchberger@griffith.edu.au


302 

 

Bray Centre, Nathan Campus, Griffith University (ph: 07 3735 5585 or email research-

ethics@griffith.edu.au). 
 

Privacy statement 
 

The conduct of this research involves the collection, access and/or use of the participants’ 

identified personal information by Griffith University.  The information collected is confidential 

and will not be disclosed to third parties without the consent of participants, except to meet 

government, legal or other regulatory authority requirements. For further information, consult the 

Griffith University Privacy Plan at www.griffith.edu.au/ua/aa/vc/pp or telephone (07) 3735 5585. 

 

 

 

 
  

PLEASE KEEP A COPY OF THIS PARTICIPANT INFORMATION SHEET FOR YOUR 

RECORDS.   
 

SIGN AND RETURN THE PARTICIPANT CONSENT FORM (OVERLEAF) ONLY AFTER 

YOU HAVE HAD A CHANCE TO ASK YOUR QUESTIONS AND HAVE RECEIVED 

SATISFACTORY ANSWERS. 

mailto:research-ethics@griffith.edu.au
mailto:research-ethics@griffith.edu.au
http://www.griffith.edu.au/ua/aa/vc/pp
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PARTICIPANT CONSENT FORM 
Griffith University Ethics Protocol: HSV/40/13/HREC 

Queensland Health Ethics Protocol: HREC/13/QPCH/278 

 
 

 

 
I agree to participate in the above named research project and in doing so acknowledge that:  
 

 I have read the Participant Information Sheet.  I have had the opportunity to ask further 

questions and I am satisfied that I understand the project. 

 I will be asked to take part in an [interview/focus group] (around 1- 1 ½ hours).    

 Interviews will be audio recorded and any information I provide will remain confidential and 

will not be disclosed to anyone other than as part of a summary report, and except as required 

by law.   

 If I disclose anything that may indicate abuse or neglect to any person, the research team will 

have an obligation to contact the National Disability Abuse and Neglect Hotline.   

 There will be no direct benefit to me from participating in this research, but there is potential 

for me to indirectly benefit.   

 My participation in this project is voluntary and I may withdraw at any time without any 

comment or penalty, and no explanation is required. 

 Information I provide will be stored in strict security for a minimum of 5 years and a de-

identified copy of the data I provide may be used for other research purposes. My anonymity will 

at all times be safeguarded. 

 I can contact the Chief Investigator (Professor Heidi Muenchberger on 07 3382 1229 or 

email h.muenchberger@griffith.edu.au) and/or the Manager, Research Ethics, at Griffith 

University Human Research Ethics Committee (on 07 3735 5585 or email research-

ethics@griffith.edu.au)  if I have any concerns about the ethical conduct of the project. 

 I understand the risks involved. 
 
 

 

Your Name:                                                      
(please print) *            * 
 

Signature:                                                                                                     Date:  
 

 
 
 

  

 

PROJECT TEAM 
 
Student Researcher  

Name:  Ms. Jacinta Colley 
School:  School of Human 
Services & Social  
Work , Griffith University 
Course of Study: Doctor of 
Philosophy  
Telephone:  (07) 3382 1112 
Email:  j.colley@griffith.edu.au    

 
Chief Investigator 

Name:   Professor Heidi 
Muenchberger 
School:  School of Human 
Services & Social Work, Griffith 
University 
Telephone:  (07) 3382 1229 
Email: 
h.muenchberger@griffith.edu.au 

 
Chief Investigator 

Name:  Professor Elizabeth 
Kendall 
School:  School of Human 
Services and Social Work, 
Griffith University 
Telephone:  (07) 3382 1202 
Email: e.kendall@griffith.edu.au 

Designing supportive rehabilitation built environments: A user-centred 
study 

 

mailto:h.muenchberger@griffith.edu.au
mailto:research-ethics@griffith.edu.au
mailto:research-ethics@griffith.edu.au
mailto:j.colley@griffith.edu.au
mailto:h.muenchberger@griffith.edu.au
mailto:e.kendall@griffith.edu.au
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Appendix K: Interview Protocol for Spinal Injury Unit Patients 

Designing Supportive Rehabilitation Settings: A User-Centred 

Study 
Patient Interview Schedule 

Spinal Injuries Unit 

 

 

Purpose: 

 To understand patient’s perspectives on and use of the setting 

 To discuss perceptions on key moments/experiences in the rehabilitation journey 

and how these are impacted by the built environment 

 To discuss ideas about what an ideal rehabilitation setting would look and feel 

like for users. 

 

Process 

Sections: General perceptions, Experiences mapping, Future thinking, Demographic 

information, debriefing questions 

 

 

*Consent form* 

 

*Permission for audio recording?* 
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1. General perceptions 

 

Concepts Questions Prompts (if required) 

Images associated 

with the unit 

When you think about being in a 

place like being here at the spinal 

injuries unit, sometimes you can 

think of an image or something else it 

reminds you of. 

 

Is there any image that you think of 

when you think about the spinal 

injuries unit? Anything you might 

compare it to? 

Does it remind you of anything in 

particular? 

 

What words would you use to 

describe it here at the spinal injuries 

unit? 

 

What words would you use to 

describe the building? 

 

If you had to pick a colour that you 

associated it with, which colour 

would it be? 

Use of space Apart from your room, which areas 

or rooms do you use most? 

 

What people like 

about the setting 

When you think about the 

environment here, there are probably 

things that you like, and things that 

you don’t like as much. 

 

What are some of the things that you 

like about being here? 

What do you like about the building? 

 

Which area or room do you prefer to 

spend time in? 

Why? 

 

What is it like being here at the unit? 

What people like less 

about the setting/ 

what they would 

change 

What are some of the things that you 

like less about being here? 

What do you like less about the 

building? 

 

Which is your least favourite area or 

room? 

What people would 

change 

If you could change something about 

the Spinal Injuries Unit, what would 

you change? 

What would you change about the 

building? 

Demographics When did you first arrive here at the 

unit? 

What year? 

What month? 

What day? 

Demographics Would it be ok if I asked you a few 

questions about your injury? 

When did your injury happen? (Year, 

month, day) 
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Would you like to tell me a little 

about how it happened? 

 

Do you know which part of your 

spinal cord is affected? 

 

Do you know how the doctors 

classify the severity of your injury? 

(e.g. complete/incomplete, 

paraplegia/tetraplegia) 

 

Is this the first time you have been 

admitted to the Spinal Injuries Unit? 

 

When were you here before? 

(Year, month, day?) 

 

How long were you here for last 

time? 

 

2. Experience of rehabilitation and the built environment 

Concept Questions Prompts 

Journey mapping What I would like for us to do now is 

to map out your rehabilitation 

journey so far and draw it on this 

paper. I want to know about key 

moments, some of these might be 

good things or positive experiences, 

some of these might not be so good, 

and that’s fine too. They might be big 

things, like when you first arrived at 

the unit, or things that seem smaller 

but were still memorable, like an 

event or barbecue that you went to, or 

a conversation you had with 

someone. But I want to know what 

things have happened that have been 

important to you or memorable in 

some way. And then we can talk 

What is the first thing you 

remember? 

 

What was it like when you arrived 

here? 

 

For each key moment: 

 What happened 

 Thoughts/how if felt 

 How that changed? 

 How the built environment 

may have impacted on the 

experience 

 How the built environment 

could be designed to better support 

that experience in the future 
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about how the setting here at the unit 

might have impacted on each of these 

key moments or experiences. 

 

Does that sound ok? 

 

So, if you think about your 

experience so far, if we were to draw 

it out as a map, what would be at the 

very start? 

 So, what would be the next moment 

or event or memory on the map? 

 

Experience at present 

time 

So how are you finding this at the 

moment? 

What is it like being here now? 

 

Are you happy with how things have 

progressed since you arrived here? 

Comparing patient 

journey map to map 

that staff made 

We also have a copy of a general 

patient journey that we got from staff 

here, and I just want to have a look at 

it with you and have a chat about it 

Go through map, highlighting 

similarities/difference and make any 

additions/changes to journey map/ 

 

 

 

3. Experience of others 

Concept Questions Prompts 

Family/friends/visitors 

experience? 

Have you had visitors since you 

have arrived? 

 

Where do you spend time with 

family or friends when they are here 

visiting? 

(If no visitors) Do you have contact 

with family or friends in any other 

ways, like by telephone or over the 

internet? 

 

Is there anyone you would like to 

have more contact with? 

How could the environment better 

support this? 

 

Have you seen many visitors around? 

Where do visitors spent time? 

 What do you think it is like for them 

here when they visit you? 

Have they mentioned anything to you 

about the environment here? 
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Do you have any examples of what 

they might like or what they might 

not like about visiting the unit? 

 How do you think the setting could 

be improved for families and friends 

who visit? 

 

 

 

 

4. Imagining the future 

Concept Questions Prompts 

Important design 

considerations for 

spinal cord injury 

rehabilitation 

So, we’ve talked a bit now about some the 

good things, and some not so great things 

and some changes you would prefer to the 

environment, but now I want to ask you 

some questions about the rehabilitation 

setting that they will build one day in the 

future. 

 

If you could give advice to the designers, 

architects and builders who might one day 

design and build a new rehabilitation 

setting in the future, what would you tell 

them? 

What are the most important 

things to consider when 

designing a unit for spinal cord 

injury rehabilitation? 

 

If you imagine an ideal 

rehabilitation setting, what 

would it look like? What would 

it feel like to spend time there? 

 

 

We are nearly finished now, just a survey with demographic information to finish complete. Is 

there anything else you would like to add about the setting or your rehabilitation experience before 

we do that? 

 

5. Demographic survey 

 

6. Debrief questions 

1. Did you have any concerns about this interview? 

2. Would you like us to contact someone on your behalf to discuss the interview? 

3. Are you aware of, and understand that you can contact the researcher any time if you have any 

further concerns or queries in relation to the interview today? 
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Appendix L: Focus Group Protocol for Brain Injury Unit Patients 

 

Designing Supportive Rehabilitation Settings: A User-Centred 

Study 
 

Patient Focus Group Protocol 

BRAIN INJURY UNIT 
 

 

Purpose: 

 To understand patient perspectives on and experiences of the setting 

 To discuss how the current setting could be adapted to enhance their experiences 

and better suit their needs.  

 To discuss ideas about what an ideal rehabilitation setting would look and feel 

like for users. 

 

 

Process 

4 Sections: General perceptions, Experience mapping, Visitor/family experience, Future 

thinking 

 

 

1.  General perceptions- Thinking about the existing Brain Injury Unit…  

 What words would you use to describe the environment of the unit? Images 

associated with the unit? 

 Where do you spend the most time here at the unit? 

 What do you like about being here at the unit? 

 What do you like about the building? Your room? The dining area? 

 What do you dislike about being here? 

 What do you dislike about the building? Your room? The dining area? 

 If you could change anything about the unit here, what would you change? 

 

 

 

2.  Experience mapping 

 What was it like when you first arrived at the unit? 

 What is the first thing that happened? What happened next? 

 

 

 

If this is too difficult with a group, go through different spaces starting with those used 

most often and talk about: 

 What do you do in this area/ room? 

 What do you like about this area/room? 

 Is there anything you dislike about this area/room? What? Why? 
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3. Visitor/ family experience 

 Do people have family or friends come and visit sometimes? 

 Where do you go when family or friends come to visit? What do you do? 

 Have they ever said anything about what they think of the unit to you? 

 What do you think it is like for them to come here? 

 

 

 

4. Imagining the future 

 If you imagine an ideal rehabilitation setting, what would it look like? What 

would it feel like to be there? 

 If you could give advice to the designers, architects and builders who might one 

day design and build a new building for rehabilitation, what would you tell 

them? 

 What is most important in a rehabilitation setting? 

 What do you need to help you with your rehabilitation? 

 What do you need to make it a pleasant place to stay for a while? 
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Appendix M: Patient Demographic Information Forms for the Spinal Injury Unit 

and Brain Injury Unit 
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Note. The patient demographic information forms for Brain Injury Unit participants was 

the same as above, but with the unit name changed. 
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Appendix N: Initial Coding Framework for Cross-Case Analysis of User Experience Data 

Theme/Subtheme a 2nd level 

code 

N Definition Example participant quotes (Participant/focus 

group identification number, Location of quote in 

transcript- page number, line number) 

Certainty 

 

(Control) 

Chaotic SIU St= 62 

SIU Pt= 129 

BIU St= 12 

BIU Pt= 7 

 

Total= 210 

Description of the built environment as 

disorderly, cluttered and hurried, and the 

consequences of this environment.  

 It needs to be more spacious. (BP P24, L578) 

 …you’re just always looking for someone, and 

everything takes longer.  (SS2 P15, L381) 

 …there’s always wheelchairs blocking routes 

(in the gym) (SP 003, P13, L287) 

 …every morning is way more stressful than 

anything I experienced previously (SP 011, P24, L547) 

Certainty 

 

(Control) 

Distance/ 

isolation 

SIU St= 36 

SIU Pt= 25 

BIU St= 19 

BIU Pt= 2 

 

Total= 82 

Descriptions of intentional or 

unintentional separation from others, 

including a physical separation of spaces 

due to the size and layout of the 

building.  

 We currently, if patients are agitated, they go to 

their room. We isolate them in their room (BS P15, 

L473) 

 No one goes and sees the new patients and goes 

in and introduces themselves (SP 005, P12, L260) 

 It’s challenging with the distance, because 

whether it’s OT, physio, the ward, and then you’ve got 

upstairs as well (SS2 P13, L334) 

Certainty 

 

(Control) 

Shared 

spaces 

SIU St= 0 

SIU Pt= 51 

BIU St= 0 

BIU Pt= 0 

 

Descriptions of sharing spaces with 

others, including patient room 

arrangements, preferences and related 

rehabilitation experiences. 

 if like I have a bad day and I don’t really feel 

like I want to talk to anyone or anything else I’d rather 

have a single room (SP 005, P5, L97) 
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Theme/Subtheme a 2nd level 

code 

N Definition Example participant quotes (Participant/focus 

group identification number, Location of quote in 

transcript- page number, line number) 

Total= 51  …the length of time like I’ve been in now, I 

don’t think I would have liked to have been just in a 

room all on my own (SP 007, P13, L287) 

Certainty 

 

(Control) 

Family 

spaces 

SIU St= 4 

SIU Pt= 36 

BIU St= 6 

BIU Pt= 9 

 

Total= 55 

References to how family or the time 

patients spend with family at the unit 

was impacted by the rehabilitation built 

environment. 

 There’s no visiting space (BP P8, L193) 

 (The unit needs)… A play space for kids. Just 

even something comfortable to sit on would be nice. So 

that they could make themselves a cup of coffee. (BS 

P16, L384) 

 …they’ve kind of stopped visiting because they 

can’t stand the environment (SP 012 P42, L971) 

Certainty 

 

(Control) 

Privacy and 

dignity 

SIU St= 22 

SIU Pt= 56 

BIU St= 6 

BIU Pt= 1 

 

Total=85 

References to ability to use space 

without being disturbed, observed or 

heard by others.  

 I’d burst into tears and, um, my neighbours 

would hear (SP 011, P11, L245) 

 …curtains aren’t fixed, they’re on mobile rails, 

so if somebody knocks it when you are hoisting 

someone, whether they’re naked or not, they’re open to 

the person in the bed beside them (SS2 P3, L54) 

Certainty 

 

(Control) 

Connection 

to the 

community 

SIU St= 19 

SIU Pt= 24 

BIU St= 0 

BIU Pt= 3 

 

Total= 46 

References to access and connection to 

the community outside of the unit, 

including physical access to local, public 

spaces and communication with 

patient’s own communities. 

 … even the mobiles don't function very good 

up here (BP P9, L220) 

 We might go up to Starbucks for coffee (SP 

010, P31, L710) 
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Theme/Subtheme a 2nd level 

code 

N Definition Example participant quotes (Participant/focus 

group identification number, Location of quote in 

transcript- page number, line number) 

Certainty 

 

(Knowledge/ 

understanding) 

Awareness 

of outside 

world 

SIU St= 4 

SIU Pt= 0 

BIU St= 0 

BIU Pt= 7 

 

Total= 11 

References to knowledge of current 

events and being aware (or unaware) of 

what is going on in the world outside of 

the unit. 

 You're cut off from the outside world (BP P13, 

L302) 

 … you don’t actually have any idea unless 

you’re walking over to therapy or something, what's 

going on outside. (SS2 P8, L187) 

Certainty 

 

(Control) 

Connection 

with hospital 

SIU St= 21 

SIU Pt= 6 

BIU St= 0 

BIU Pt= 0 

 

Total= 27 

Descriptions of how the rehabilitation 

units are connected to the main hospital 

and other units located on the same site. 

 ...(the unit is) probably too close to the hospital 

(physical location) (SP 012 P18, L408) 

 They tried to take our lunch room away from 

us, the staff room downstairs away, and put an office 

area in there because we were so handy to the dining 

room (SS1 P12, L327) 

 we’ve lost a lot of things that were ours, now 

everything belongs to the hospital (SS2 P1, L16) 

Certainty 

 

(Knowing/ 

understanding) 

Comparison SIU St= 7 

SIU Pt= 39 

BIU St= 1 

BIU Pt= 0 

 

Total= 47 

Descriptions of the rehabilitation 

environment making reference to and 

comparing with other built 

environments. 

 It’s different to orthopaedics (ward) where they 

have sort of newer equipment and stuff (SP 012 P3, 

L57) 

 it’s very different to anything that I’ve 

experienced before (SP 001, P1, L20) 

 (arriving at the unit is) confronting coming 

from the acute areas where they are quite modern and 

new, to our area. (BS P12, L285) 
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Theme/Subtheme a 2nd level 

code 

N Definition Example participant quotes (Participant/focus 

group identification number, Location of quote in 

transcript- page number, line number) 

Certainty 

 

(Knowing/ 

understanding) 

Expectations SIU St= 6 

SIU Pt= 18 

BIU St= 0 

BIU Pt= 0 

 

Total= 24 

Descriptions of beliefs held about 

rehabilitation and the rehabilitation built 

environment prior to arrival at the unit, 

and how these expectations are formed. 

 …(I)  imagined something so much more 

current than what I found (SP 011, P3, L56) 

 they said to me the environments not great but 

you probably need to be there to get the rehabilitation 

(SP 012 P22, L513) 

 they come with a lot of expectations which has 

been, the scene has been set elsewhere , oh the spinal 

unit can fix it if you go there (SS2 P12, L295) 

Certainty 

 

(Knowing/ 

understanding) 

In-between 

space 

SIU St= 16 

SIU Pt= 47 

BIU St= 4 

BIU Pt= 3 

 

Total= 70 

Descriptions of the rehabilitation built 

environment as a space that exists 

between the hospital and home, and 

needing an environment which reflects 

this transition between hospital and 

home. 

 …it’s supposed to be rehab not, um, you know, 

not a hospital (SP 011, P8, L164) 

 I think we're too harsh in our boundary of 

what's inpatient, what's outpatient. I don’t think we 

think that through well enough. The structure would 

facilitate that rethinking of the boundaries. (BS P17, 

L417) 

 Ultimately what we’re trying to do is send these 

patients home, so if we can simulate the home 

environment and also an outdoor, a community 

environment, because that’s what we try to achieve in 

rehab, to get them home and to get them, you know, 

into their lives out in the community (SS1 P21, L563) 
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Theme/Subtheme a 2nd level 

code 

N Definition Example participant quotes (Participant/focus 

group identification number, Location of quote in 

transcript- page number, line number) 

Certainty 

 

(Regaining sense of 

self) 

Sense of self SIU St= 4 

SIU Pt= 26 

BIU St= 0 

BIU Pt= 6 

 

Total= 36 

References to how sense of self was 

being shaped within the built 

environment 

 (The building) further emphasises to you the 

downgrade that you’ve had as a human being (SP 012 

P4, L82) 

 …(the environment) stops us from being 

ourselves (BP P20, L496) 

 Sometimes (the building) makes you confused 

as to whether you're a person who is in here for 

treatment or that you've done something wrong and 

you're here for a penalty so you don't know whether 

you're the victim or the perpetrator. (BP P9, L215) 

Certainty 

 

(Regaining sense of 

self) 

Individualisi

ng space 

SIU St= 9 

SIU Pt= 1 

BIU St= 2 

BIU Pt= 0 

 

Total= 12 

References to personalisation of space.  I think if they could personalise their space, it 

would help. (BS P14, L338) 

 Lack of ability for people to kind of express 

their identity and individuality (SS2 P12, L309) 

Certainty 

 

(Knowing/ 

understanding) 

Wayfinding/ 

navigation 

SIU St= 18 

SIU Pt= 8 

BIU St= 1 

BIU Pt= 9 

 

Total= 36 

References to user experiences of 

finding their way to and around the unit 

and environmental components related 

to this such as signage and 

distinguishing landmarks. 

 So the big thing is about signage, knowing 

where things were (SS2 P18, L462) 

 I actually get lost in the hallways (BP P22, 

L522) 

 There’s no real directory up at the main 

hospital to get here (SP 002, P18, L384) 
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Theme/Subtheme a 2nd level 

code 

N Definition Example participant quotes (Participant/focus 

group identification number, Location of quote in 

transcript- page number, line number) 

 

Certainty 

 

 

(Control) 

Routine/ 

familiarity 

SIU St= 0 

SIU Pt= 12 

BIU St= 0 

BIU Pt= 3 

 

Total= 15 

Descriptions of routines, predictability 

and familiarity with people and the 

environment.  

 …it's the same Groundhog Day every day (BP 

P18, L429) 

 patients prefer things not to change so you get 

to know people and they get to know you (SP 004, P5, 

L107) 

 (The food is) the same thing and if you get 

something you don’t like… it pops up every other week 

(SP 007, P8, L176) 

Certainty 

 

(Control) 

Choice and 

control 

SIU St= 3 

SIU Pt= 19 

BIU St= 0 

BIU Pt= 5 

 

Total= 27 

References to opportunities to exert 

control and make choices within the 

rehabilitation built environment 

 … it is nice to have some food that you’ve 

cooked yourself, brought in (SP 007, P23, L517) 

 you can’t even really sit with the group you 

want to because the power chairs only fit under one 

type of table and the manual chairs only fit under 

another (SP 12 P9, L195) 

Certainty 

 

(Knowing/ 

understanding) 

Secretive SIU St= 0 

SIU Pt= 0 

BIU St= 0 

BIU Pt= 13 

 

Total= 13 

Descriptions of not knowing important 

information and perceptions that this 

information may not be provided freely 

and easily to patients. 

 … all the patients want to get a date that they 

will be released and we don't get it because they don't 

give it to us… (BP P1, L22 

 … they keep it a secret and don't tell anyone 

about the colour coding (BP P23, L555) 
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Theme/Subtheme a 2nd level 

code 

N Definition Example participant quotes (Participant/focus 

group identification number, Location of quote in 

transcript- page number, line number) 

Certainty 

 

(Control) 

Unpleasant/ 

uncomfortabl

e 

SIU St= 13 

SIU Pt= 50 

BIU St= 2 

BIU Pt= 9 

 

Total= 74 

Descriptions of comfort or discomfort 

within the built environment and 

environmental components which 

supported or did not support this (e.g. 

the sensory environment). 

 …The air conditioning. It's cold (BP P30, 

L747) 

 … working in a hospital its smelly, dirty, filthy, 

you have germs everywhere. (SS1 P21, L586) 

 

Certainty 

 

(Control) 

Getting away 

(includes 

‘don’t want 

to be there) 

SIU St= 6 

SIU Pt= 27 

BIU St= 6 

BIU Pt= 3 

 

Total= 42 

References to users wanting to leave the 

unit and finding spaces which allowed 

them to escape the chaotic ward 

environment 

 I’m sick of this place (SP 005, P24, L560) 

 …(need to) go sit out somewhere else and get 

away from it all (SP 002, P16, L340) 

 (Need) somewhere you can actually have time 

to yourself to relax and reflect (SS1 P22, L599) 

Certainty 

 

(Control) 

Openness/ 

outside 

SIU St= 24 

SIU Pt= 82 

BIU St= 7 

BIU Pt= 13 

 

Total= 126 

Descriptions of current or desired access 

to the outdoors and natural elements and 

the impact of having (or not having) this 

access. 

 (Patients describe the unit as) like a jail.  That’s 

what they say, “when am I going to be released?” (SS2 

P5, L119) 

 … people want to be outside, they want to be 

out in a nice open environment. (BS P13, L307) 

 We can’t even open our windows (BP P5, 

L103) 

Certainty 

 

(Control) 

Enriched 

environment 

and activity 

SIU St= 20 

SIU Pt= 63 

BIU St= 3 

References to the level of stimulation 

and activity within the environment and 

feature which support or restrict this. 

 … you've got probably two TVs to share and 

then other than that sit in the corner and do a crossword 

(BP P10, L239) 
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Theme/Subtheme a 2nd level 

code 

N Definition Example participant quotes (Participant/focus 

group identification number, Location of quote in 

transcript- page number, line number) 

BIU Pt= 19 

 

Total= 105 

 …(patients) just find somewhere and sleep 

because there’s nothing to do (SS1 P19, L 529) 

 (Need) low stimulation areas (BS P14, L344) 

 … need more creative activities for those who 

don’t want to do sport (SP 006, P4, L87) 

Change 

 

(evolving 

rehabilitation 

practices) 

 

Outdated and 

unchanged 

SIU St= 19 

SIU Pt= 54 

BIU St= 5 

BIU Pt= 4 

 

Total= 82 

Descriptions of the building, furnishings 

and equipment as old or outdated and 

not having changed or been updated in 

many years. Also included related 

comments on the inflexibility of the 

building and how it lacked potential to 

change, causing it to have aged. 

 

 It’s like entering a time warp (SP 012 P2, L43) 

 We're very behind the times in technology (BP 

P12, L297) 

 …potential for change is low for this unit (SS1 

P2, L47) 

 You’ve got to be careful that is not current in 

just the moment, that it does last as well.( SS2 P24, 

L607) 

Change 

 

(evolving 

rehabilitation 

practices) 

 

Changing 

patient 

population 

SIU St= 8 

SIU Pt= 0 

BIU St= 3 

BIU Pt= 0 

 

Total= 11 

Explanations of changes in patient 

populations since the construction of the 

buildings (e.g. more equipment, more 

resistant bugs, more patients with 

tetraplegia- more strain on resources, 

changing demographics). 

 we are starting to get a lot of higher injuries or 

we say tetraplegic, which puts more stress or strain on 

the resources (SS2 P2, L38) 

 our patients in OT tended to be more ambulant 

(BS P3, L59) 

Change 

 

Changing 

patient needs  

SIU St= 8 

SIU Pt=2 

BIU St= 8 

Explanations of changes in patient needs 

within the setting over the course of 

 If you want to talk to a different group from 

later, the requirements wouldn't be quite the same (BS 

P15, L353) 
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Theme/Subtheme a 2nd level 

code 

N Definition Example participant quotes (Participant/focus 

group identification number, Location of quote in 

transcript- page number, line number) 

(Individual patient 

progress) 

 

BIU Pt= 0 

 

Total= 14 

their rehabilitation (e.g. peer support, 

independence, and equipment). 

 

 …needing more private space before discharge, 

and maybe no longer needing that level of support, kind 

of moving and sort of that transition to kind of I don’t 

need this space or this place or this anymore I’m ready 

to go, but still being surrounded by people all the time 

(SS2 P11, L 264) 

Change 

 

(evolving 

rehabilitation 

practices) 

 

Changing 

practice 

SIU St= 9 

SIU Pt= 1 

BIU St= 8 

BIU Pt= 0 

 

Total= 18 

Descriptions of current practice and how 

this differs from previous processes, 

philosophies and models of care that 

defined rehabilitation in the past. 

 it was built 30 years ago when the model of 

care was very different (SS1 P8, L207) 

 patients have more equipment now than they 

did many years ago (SS2 P2, L39) 

 the building would've been designed in the mid 

to early 70s and at that time, there was almost no 

rehabilitation presence in Queensland (BS P3, L66) 

Change 

 

(Pressure on users to 

adapt) 

 

Adapting 

 

SIU St= 46 

SIU Pt= 57 

BIU St= 25 

BIU Pt= 1 

 

Total= 127 

Descriptions of patterns of use of the 

environment developed and ways in 

which staff and patients have adapted 

themselves or the environment when it 

does not meet their needs, often 

including using these spaces in ways 

that they were not intended or designed 

for. 

 

 I think speech occasionally do one on ones in 

their passageway at the moment. (BS P6, L140) 

 bathrooms get used for storage (SS2 P4, L84) 

 you’re here and you’re stuck with it, so adapt 

(SP 003, P25, L578) 
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Theme/Subtheme a 2nd level 

code 

N Definition Example participant quotes (Participant/focus 

group identification number, Location of quote in 

transcript- page number, line number) 

Change 

 

(Pressure on users to 

adapt) 

 

Working 

against the 

environment 

SIU St= 12 

SIU Pt= 52 

BIU St= 1 

BIU Pt= 5 

 

Total= 70 

Descriptions of the care and how well 

staff and patients were managing in the 

current space, despite an often 

unsuitable environment.  

 all the hard work that the professional staff are 

doing I think to an extent gets undone by the building 

(SP 012 P36, L849) 

 it compromises outcome (BS P1, L5) 

 we don't get rehabilitated (BP P18, 428) 

 We could function better if we had a better 

environment to function in (SS1 P15, L413) 

 

Change 

 

(Individual patient 

progress) 

 

Independenc

e/ reliance 

SIU St= 13 

SIU Pt= 47 

BIU St= 0 

BIU Pt= 8 

 

Total= 68 

Descriptions and experiences of patient 

independence and reliance on others and 

how this is impacted by the built 

environment. 

 The ability for patients to either design the 

small environment around them, or use that best so they 

can get a varying levels of independence isn’t quite 

there (SS1 P8, L211) 

 …If I want to get up in the morning I have to 

wait for someone to bring my chair to my bed because 

it has to go somewhere else so there's enough room for 

it to be charged so I keep on waiting and waiting for 

things like that which I could just get on and do. (BP 

P5, L111) 

Change 

 

(Individual patient 

progress) 

Accessibility

/ difficulty 

SIU St= 5 

SIU Pt= 92 

BIU St= 7 

BIU Pt= 11 

Issues with accessibility and difficulty 

using or acting within the current built 

environment. 

 … even the poor pool table, is sort of squashed 

over in the corner now and it’s harder for patients to get 

around it in their wheelchairs. (SS1 P2, L35) 
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Theme/Subtheme a 2nd level 

code 

N Definition Example participant quotes (Participant/focus 

group identification number, Location of quote in 

transcript- page number, line number) 

  

Total=119 

Change 

 

(Individual patient 

progress) 

 

Learning/ 

practice 

SIU St= 22 

SIU Pt= 66 

BIU St= 0 

BIU Pt= 4 

 

Total= 92 

References to how patients learn and 

improve their skills, or would like to 

learn and improve their skills while at 

the rehabilitation units and how the built 

environment impacts this. This includes 

formal learning opportunities such as 

physiotherapy and occupational therapy, 

as well as informal learning through 

observation, talking to others and 

practicing skills outside of therapy 

sessions.  

 Besides that (physio) there is nothing else to 

rehabilitate us. (BP P20, L490) 

 (The unit needs) a little bit more equipment that 

you could work on passively. You know if you weren’t, 

if you didn’t have a session you could still go there and 

there’s still free machines and what not (SP 002, P3, 

L56) 

 I had to wait 20 minutes to get a piece of 

equipment (SP 011, P21, L461) 

Change 

 

(Individual patient 

progress) 

 

Inspiration/ 

motivation  

SIU St= 6 

SIU Pt= 17 

BIU St= 0 

BIU Pt= 0 

 

Total= 23 

Descriptions of factors that motivate 

patients to actively participate in 

rehabilitation. 

 When you go to physio and OT it needs to feel 

like a fun space (SP 011, P42, L966) 

 … people that have been in a little bit longer 

can help you, to encourage you to participate, to do the 

extra mile (SP 010, P18, L420) 

 … That you can improve in your function and 

your ability and quality of life and to have that sense to 

walk in and feel that (SS1 P20, L552) 
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Theme/Subtheme a 2nd level 

code 

N Definition Example participant quotes (Participant/focus 

group identification number, Location of quote in 

transcript- page number, line number) 

Change 

 

(Individual patient 

progress) 

 

Sense of 

progress 

SIU St= 0 

SIU Pt= 16 

BIU St= 0 

BIU Pt= 0 

 

Total= 16 

Descriptions of how the built 

environment impacts and supports (or 

does not support) a sense of progress 

and achievement for patients. 

 When I have a great session with (staff 

member)…., it elevates me mentally, like, the rest of 

the day is awesome (SP 011, P50, L1142) 

 It’s a big achievement to get down on the ward 

(SP 005, P15, L346) 

 I can do something myself. It brightens your 

world basically (SP 005, P21, L490) 

Change 

 

(Individual patient 

progress) 

 

Risk and 

safety 

SIU St= 14 

SIU Pt= 21 

BIU St= 27 

BIU Pt= 5 

 

Total= 67 

Potential hazards and safety concerns 

and how the built environment can 

facilitate or act as a barrier to safe care. 

 …the area that you use is getting too small to 

even be safe for those kinds of things (dining room) 

(SS1 P2, L32) 

 Can’t reach the button once you’ve fallen… 

(SP 012 P27, L633) 

 

Change 

 

(Individual patient 

progress) 

 

Different 

skill levels 

SIU St= 0 

SIU Pt= 16 

BIU St= 0 

BIU Pt= 0 

 

Total=16 

Patient’s individual skills and abilities 

impact their ability to interact with the 

environment and the perceived usability 

or requirements of the environment.  

 I can’t do much so it doesn’t matter if it’s user-

friendly or not (SP 001, P19, L414) 

 For a paraplegic it would be alright…but for 

me I can’t access them (shelves) (SP 010, P11, L257) 

 …and if you’ve got the confidence to go across 

the street you can go across the road to the shopping 

centre (SP 010, P719) 
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Theme/Subtheme a 2nd level 

code 

N Definition Example participant quotes (Participant/focus 

group identification number, Location of quote in 

transcript- page number, line number) 

Change 

  

(Individual patient 

progress) 

Life post-

injury 

SIU St= 1 

SIU Pt= 15 

BIU St= 0 

BIU Pt= 0 

 

Total= 16 

References to beliefs about life post-

injury and how these were being shaped 

within the rehabilitation built 

environment. 

 … as the journey goes further on it opens up a 

lot of eyes and opens a lot of curtains to different routes 

of the world that you can do (SP 005, P9, L212) 

 I have no idea how I’m going to make it work 

(at home), um, because I haven’t been exposed to it 

ever (SP 011, P7, L160) 

 …(It) doesn’t feel like they’re moving you 

towards normal life (SP 012 P18, L424) 

Note. N= number of times the code appeared across the interviews and focus groups, SS= Spinal Injury Unit staff, SP= Spinal Injury Unit patient, 

BS= Brain Injury Unit staff, BP= Brain Injury Unit patient. 

a It should be noted that concepts, themes and subthemes outlined in the initial coding framework were altered and further developed as analysis 

progressed.
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Appendix O: List of Equipment Observed at the Spinal Injury Unit  

 

List of moveable and fixed equipment recorded across the three locations at the spinal 

injuries unit 

 

Equipment- any free standing equipment or furniture that users of the environment 

could or were intended to interact with. 

Moveable equipment- equipment that was intended to be moved around/ could be 

moved by a single person. 

Fixed equipment- equipment that was fixed in place. 

 

 

 

  

  

Moveable Fixed 

Various Trolleys 

Chairs 

Table 

Bin 

Commode 

Wheelchairs (electric and manual) 

Laundry trolley 

Clean linen trolley 

Observation trolley 

Medical trolley 

Patient bed 

Book case 

Piano 

Large gym equipment 

Lounge 

Pool table 

Ice hockey table 

Bookcase 

Computers (fixed) 
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Appendix P: Equipment Maps for User Activity Observations at the Spinal Injury 

Unit 

Spinal Injury Unit Corridor A 

Start of observation session 1- 7:30 
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Spinal Injury Unit Corridor A 

End of observation session 1- 9:30 
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Spinal Injury Unit Corridor A 

Start of observation session 2- 10:30 
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Spinal Injury Unit Corridor A 

End of observation session 2- 12:30 
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Spinal Injury Unit Corridor A 

Start of observation session 3- 14:00 
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Spinal Injury Unit Corridor A 

End of observation session 3- 16:00 
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Spinal Injury Unit Corridor A 

Start of observation session 4- 16:30 
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Spinal Injury Unit Corridor A 

End of observation session 4- 18:30 
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Spinal Injury Unit Corridor B 

Start of observation session 1- 7:30 
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Spinal Injury Unit Corridor B 

End of observation session 1- 9:30 
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Spinal Injury Unit Corridor B 

Start of observation session 2- 10:30 
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Spinal Injury Unit Corridor B 

End of observation session 2- 12:30 
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Spinal Injury Unit Corridor B 

Start of observation session 3- 14:00 
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Spinal Injury Unit Corridor B 

End of observation session 3- 16:00 
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Spinal Injury Unit Corridor B 

Start of observation session 4- 16:30 
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Spinal Injury Unit Corridor B 

End of observation session 4- 18:30 
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Spinal Injury Unit Dining Room 

Start of observation session 1- 7:30 
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Spinal Injury Unit Dining Room 

End of observation session 1- 9:30 
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Spinal Injury Unit Dining Room 

Start of observation session 2- 10:30 
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Spinal Injury Unit Dining Room 

End of observation session 2- 12:30 
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Appendix Q: List of Equipment Observed at the Brain Injury Unit  

 

List of moveable and fixed equipment recorded across the three locations at the spinal 

injuries unit 

 

Equipment- any free standing equipment or furniture that users of the environment 

could or were intended to interact with. 

Moveable equipment- equipment that was intended to be moved around/ could be 

moved by a single person. 

Fixed equipment- equipment that was fixed in place. 

 

Moveable equipment Fixed equipment 

Chairs Fridge 

Tables Fish tank 

Wheelchairs (electric or manual) Lounge 

Patient bed TV 

Observation trolley Computer (fixed) 

Laundry trolley Pool table 

Computer station with wheels 

Commodes 

 

Watercooler 

Piano 

Lounge 
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Appendix R: Equipment Maps for User Activity Observations at the Brain Injury 

Unit 

Brain Injury Unit Corridors 

Start of observation session 1- 9:15 
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Brain Injury Unit Corridors 

End of observation session 1- 11:30 
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Brain Injury Unit Corridors 

Start of observation session 2- 11:30 
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Brain Injury Unit Corridors 

End of observation session 2- 13:30 
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Brain Injury Unit Corridors 

Start of observation session 3- 14:15 
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Brain Injury Unit Corridors 

End of observation session 3- 16:15 
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Brain Injury Unit Corridors 

Start of observation session 4- 16:30 
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Brain Injury Unit Corridors 

End of observation session 4- 18:30 
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Brain Injury Unit Dining Room 

Start of observation session 1- 9:15 
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Brain Injury Unit Dining Room 

End of observation session 1- 11:15 
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Brain Injury Unit Dining Room 

Start of observation session 2- 11:30 
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Brain Injury Unit Dining Room 

End of observation session 2- 13:30 

 

 

 

 




