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Abstract 

Background 

People with dementia living in institutionalised residential aged care facilities 

(RACFs) may manifest behavioural and psychological symptoms of dementia (BPSD), 

such as agitation and apathy, resulting from their unmet needs. These unmet needs are 

often due to inappropriate environmental conditions, including excessive or insufficient 

levels of stimulation in the environment and limited opportunities for engagement. In 

response to these shortcomings, there has been a recent trend to improve the quality of 

RACF environments through the de-institutionalisation of facilities by the creation of 

dementia-friendly environments (DFEs) incorporating outdoor natural landscapes, such 

as gardens, into RACFs. Garden elements, for example, green spaces and blue spaces, 

have been shown to have positive impacts on the health and well-being of individuals, 

and this includes for older people with dementia. In the past few years, several new 

initiatives have been attempted to enable people with dementia to take advantage of the 

potential benefits of gardens by encouraging residents to spend more time in the gardens 

and to actively engage with garden-related activities. It has been found that to maximise 

the potential benefits of gardens for people with dementia, eight DFE characteristics can 

be incorporated into their design. However, to date, there is very little evidence about 

the positive outcomes of a garden that has been created with DFE characteristics on 

agitation, apathy and engagement for older people with dementia living in RACFs. This 

is due to both the paucity of studies and the limitations of previous studies, for example, 

the use of weak methodological approaches as well as the lack of environmental 

assessment of the gardens and the exclusion of an architectural design phase. Therefore, 

this current study aims to fill the gaps in the existing studies.  
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Objectives 

This research aims to determine the effect of a garden which had been improved 

according to the DFE characteristics on the level of agitation, apathy, and engagement 

of people with dementia living in a RACF in Queensland. 

Methods 

This study utilised a single case study design involving two units of analysis: (1) 

a garden and (2) 10 people with dementia living in one RACF. This study is organised 

into three phases. Phase One consisted of an environmental assessment of the selected 

RACF garden via the Dementia Therapeutic Garden Audit Tool and an interview with 

the gardener of the facility, as well as the recruitment of 10 participants and the 

compiling of their social biographies in order to understand the participants’ needs and 

interests. In Phase Two, the chosen garden, Ruby Garden, improvements were identified 

which addressed the DFE deficiencies found during the environmental assessment in 

Phase One. Following this, a 3D model of the garden was created to incorporate and 

visualise the DFE characteristics. After the garden beds were prepared, the items 

consisting of softscapes and hardscapes were incorporated into the Ruby Garden based 

on the model created. In Phase Three, the participants were taken into the garden to 

experience the improved garden for 20 sessions, 5 days a week for 4 weeks, each 

session lasting 60 minutes. During this period, the participants’ levels of agitation, 

apathy and engagement was assessed.  

Assessment of agitation was conducted pre- (Week 0) and post-intervention 

(Week 5). On-site observations of engagement and apathy were conducted pre-

intervention (Week 0) over one session and once a week during the 4-week intervention 

period except for Week 1, when two assessments took place (i.e., beginning (Week 1-1) 

and end (Week 1-2) of the week). At Week 8, a follow-up assessment was undertaken to 
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determine whether the intervention effects on agitation, engagement and apathy were 

sustained over time. Participants’ activities in the garden were also observed every day 

at 10-minute intervals over the 4-week intervention period from the time they entered 

the garden until they left. Post-intervention qualitative interviews with the 10 

participants with dementia and 10 staff were also conducted to seek their views on the 

improved garden. 

Results 

The results of the environmental assessment via the Dementia Therapeutic 

Garden Audit Tool carried out in Phase One showed the original garden to be a poor 

environment for people with dementia with more than half of the assessing questions 

(39 out of 74 questions) scoring 0-1 (i.e., poor). The Ruby Garden was found to be 

successful (score of 3) in only 21 out of 74 questions. The lack of the eight DFE 

characteristics, particularly those concerning sensory stimulation and meaningful 

engagement, was noted in the Ruby Garden original design. Participants also 

highlighted the need for these two characteristics while their social biographies were 

being collected.  

In Phase Two the results of the post-design assessment of the garden showed 

that the garden was improved from the perspectives of all eight DFE characteristics. In 

total, the evaluation showed an increase in the total number of questions scoring very 

good (score of 3), from 21 for the environmental assessment phase (i.e., Phase One), to 

36 for the post design assessment of the garden (i.e., Phase Two). Likewise, sensory 

stimulation and meaningful engagement, which were identified as the characteristics 

with the greater number of poor scores in Phase One, were improved in the number of 

questions scoring 2 or 3 (i.e., moderately good or very good) from 3 to 12 (out of 12) 

and from 0 to 4 (out of 7), respectively. 
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In Phase Three the quantitative findings of the assessment of agitation of 

participants at Week 0 (baseline), Week 5 (post-intervention) and Week 8 (follow-up), 

assessed through the Cohen Mansfield agitation inventory-short form (CMAI-SF), 

demonstrated no significant improvement in the level of agitation following visits to the 

improved garden (χ 2 (2) = 5.167, p = .076). However, the results showed an increase in 

the level of participants’ engagement and a reduction in their level of apathy following 

the intervention. The statistical analysis showed a significant difference in participants’ 

level of engagement between Week 0 (before intervention) and during the intervention 

(Week 1-1, p < .01; Week 1-2, p < .01; Week 2, p < .01; Week 3, p < .05; Week 4 p < 

.05), where the level of engagement was higher than that before the intervention. 

Furthermore, the assessment of participants’ level of engagement at follow-up (Week 8) 

demonstrated a significantly lower level of engagement when compared to the 4 weeks 

of intervention (Week 1-1, p < .01; Week 1-2, p < .05; Week 2, p < .05; Week 3, p < 

.05; Week 4 p <.05). Similarly, the statistical analysis found a higher level of apathy in 

participants at Week 0 (before intervention) when compared to during the intervention 

(Week 1-1, p < .05; Week 1-2, p < .01; Week 2, p < .05; Week 3, p < .01; Week 4 p < 

.01). A significant difference was also found in participants’ level of apathy when 

comparing Week 8 (follow-up) and during Week 1-2 (p < .05), Week 2 (p < .05), Week 

3 (p < .01) and Week 4 of the intervention (p < .05), where the level of apathy was 

higher at follow-up than during the intervention. 

A combination of deductive (concept-driven) and inductive (data-driven) 

thematic analysis was employed to analyse the qualitative data. Three themes were 

developed via the deductive approach: the presence of sensory provoking elements in 

the garden, meaningful engagement in the garden, and accessibility of the garden, which 

indicated that the improved garden was successful in providing such DFE 
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characteristics. Moreover, two themes emerged from the inductive approach: garden 

impacts and garden experiences. The findings of the inductive approach showed that the 

improved garden had several benefits for people with dementia, staff members and 

families. The garden was perceived by the interviewees to improve the mood and 

restless behaviours of people with dementia as well as the mood of the staff members 

and families. The inductive qualitative results also indicated that the majority of people 

with dementia and other residents had a good perception and positive feedback on the 

garden. Nevertheless, they recommended some solutions for improving the garden, 

which need to be considered in the future development of the garden. 

Conclusions 

The results of this case study demonstrated that the garden, which was improved 

in line with DFE characteristics, had positive outcomes for people with dementia. This 

finding validates and supports several previous studies reviewed in the area of creating 

such gardens, which showed the positive outcomes of the gardens for people with 

dementia. This study is the first known case study that comprehensively assessed the 

environment before the design, collected the participants’ social biographies and also 

created a 3D model for improvement of the garden. Also, it is the first intervention 

study that evaluated the impacts of an enhanced garden on the level of apathy as an 

outcome measure and it also showed promising results. Thus, this study can lay a 

foundation for future studies in this area.  
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Chapter One: Introduction 

Chapter One provides an overview of the background and significance of the 

proposed research. Definitions and a discussion of an outdoor natural landscape and a 

dementia-friendly environment (DFE) are also provided. In addition, the eight 

characteristics of a DFE within the context of the outdoor natural landscape are 

explained so as to provide insight into their significance in the design of residential aged 

care facilities (RACFs). 

Research Background  

Dementia is a debilitating condition with a gradual decline in the brain’s 

functioning that leads to a number of problems for people with dementia in their daily 

life (Alzheimer’s Australia, 2017b). There are 459,000 people with dementia in 

Australia in 2020, and it is estimated that this will increase to 1,076,129 by the year 

2058 (Dementia Australia, 2018, 2020). The rapid growth of older Australians 

diagnosed with dementia affects care and service demands because of their constant 

need for high-quality RACFs (Australian Institute of Health and Welfare, 2012). 

Although many people with dementia receive adequate quality of care in Australian 

RACFs, they do not necessarily reside in a suitable environment that can enrich their 

life (Alzheimer's Australia, 2013). Aged care residents with dementia often have unmet 

needs, which may be the precursor of behavioural and psychological symptoms of 

dementia (BPSD), including agitation and apathy (Cohen-Mansfield, Dakheel-Ali, et 

al., 2015; Krishnamoorthy & Anderson, 2011; Lionells et al., 2014). According to 

Rabinowitz et al. (2005), agitation is one of the manifestations of BPSD, which 

encompasses aggressive behaviour, physically non-aggressive behaviour, verbal 

agitation, hiding and hoarding. Apathy, another manifestation of BPSD, is identified as 
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a lack of enthusiasm, motivation and loss of interest that leads to a reduction in positive 

emotions and social interaction (Robert et al., 2018). Research also shows that there is 

an association between engaging in social activities and apathy (Ellis et al., 2016). That 

is, people with dementia who actively participated in social activities in a RACF had a 

lower level of apathy compared to others who were involved in fewer social activities. 

People with dementia living in RACFs can experience feelings of boredom and 

loneliness that emerge as agitated behaviours as a reflection of their unmet needs 

(Cohen-Mansfield, Dakheel-Ali, et al., 2015). The literature shows that these unmet 

needs, which may cause BPSD, such as agitation and apathy, in people with dementia, 

are often due to excessive or insufficient levels of stimulation (over or under) in the 

environment, inappropriate environmental conditions, as well as the lack of engagement 

or socialisation with others (Cohen-Mansfield, Dakheel-Ali, et al., 2015). 

An excessive or insufficient level of stimulation in the environment has been 

found to adversely affect people with dementia (Cohen-Mansfield, Dakheel-Ali, et al., 

2015; Dewing, 2009). Over-stimulation in residential aged care environments can 

agitate and bring discomfort to people with dementia (Joosse, 2012). As the dementia 

syndrome progresses, the person may be unable to process continuous environmental 

stimulation leading to fatigue, and eventually the person may show this intolerance as 

agitated behaviour (Joosse, 2012). Similarly, under-stimulation and the lack of 

appropriate cues or signals in the environment can cause individuals to feel a lack of 

control over the environment that may result in feelings of anger and helplessness 

(Jakob & Collier, 2017). This lack of control over the environment reduces the desire in 

people with dementia to be involved in tasks or activities, which in turn leads to 

passivity and apathy (Jakob & Collier, 2017; Peck, 2007). 
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Several studies have reported the effectiveness of well-balanced sensory 

stimulations in improving agitated behaviours, emotions or engagement in people with 

dementia (Anderson et al., 2011; Sanchez et al., 2016). These studies used different 

kinds of stimulation including visual, auditory, olfactory and tactile stimulation in 

multi-sensory rooms in RACFs, and the researchers found a considerable reduction in 

some BPSD. As a result, the premise is that such stimulation might play a key role in 

decreasing BPSD, such as agitation and apathy, among aged care residents with 

dementia. Additionally, there is a general consensus that people with dementia in 

RACFs display apathetic behaviours and cannot appropriately respond to environmental 

stimulation (Robert et al., 2009). Jao et al. (2015) examined the relationship between 

environmental characteristics of a RACF and apathy in people with dementia and found 

that adequate levels of stimulation in the aged care environment resulted in lower levels 

of apathy in people with dementia. Thus, this signifies the importance of an adequate 

level of stimulation in the aged care environment in order to avoid some BPSD, 

including agitation and apathy. As mentioned previously, the second major problem of 

aged care residents with dementia is related to the inappropriate environmental 

conditions of RACFs, which can confuse residents and create problems in navigation 

and spatial orientation (Kleibusch, 2018; Marquardt & Schmieg, 2009). These problems 

are among the primary symptoms of dementia that can affect a resident’s independence 

and the ability to perform daily tasks (Marquardt et al., 2011). Similarly, inappropriate 

environmental conditions can cause BPSD, such as agitation and apathy (Cohen-

Mansfield, Dakheel-Ali, et al., 2015). 

Bicket et al. (2010) in a prospective cohort study reported that the environmental 

quality of assisted living facilities, such as homelikeness of the facility with its outdoor 

natural landscape (defined on page 5), along with privacy, affected both 
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neuropsychiatric symptoms (e.g., agitation and apathy) as well as quality of life in both 

people with and without dementia. The higher quality of physical environments caused 

either a significant or modest reduction in the level of neuropsychiatric symptoms. In 

addition, Smith et al. (2010), in an observational assessment of people with dementia in 

a traditional nursing home, demonstrated that there was a higher level of engagement, as 

well as family satisfaction after they moved into new dementia care cottages. These care 

cottages consisted of a number of environmental design features, for example, 

orientation cues, visual access to other spaces and an outdoor natural landscape as well 

as the provision of a number of activities. 

A third problem faced by people with dementia in RACFs is reduced social 

interaction or engagement in meaningful activities. A study on unmet needs assessment 

of 89 people with dementia from six Maryland, USA nursing homes demonstrated that 

some of the most prevalent unmet needs of these people were the need for social 

interaction and meaningful activities, the lack of which caused loneliness and boredom 

as precursors of BPSD in people with dementia (Cohen-Mansfield, Marx, et al., 2015). 

An observational study conducted by Cohen-Mansfield et al. (2011) demonstrated that 

the engagement of 193 people with dementia was influenced by both environmental and 

stimulus features. Various kinds of stimulation in the environment, including human 

social stimuli, inanimate social stimuli, music stimuli and task- and work-related 

stimuli, caused a higher level of engagement among people with dementia compared 

with the control stimulus. Furthermore, Zuidema et al. (2010) reported that people with 

dementia showed fewer apathetic symptoms in those special care units (SCUs) where 

there were more staff to engage with, when compared to those in regular SCUs where 

there were few or limited staff members to engage with. Hence, providing support and 
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care for people with dementia in RACFs requires an environment that is stimulating and 

comforting, and which enhances socialisation among residents.  

These three challenging problems have initiated a trend towards improving the 

quality of environments in RACFs. The de-institutionalisation of health and social care 

facilities has involved a number of environmental changes, including moving towards 

small-scale residential facilities, creating DFEs that incorporate living elements, such as 

plants and animals, and the creation of outdoor natural landscapes (de Bruin et al., 2017; 

Marcus & Sachs, 2014). To better understand why there is a move towards using 

outdoor natural landscapes, this study first defines what is an outdoor natural landscape 

and determines its related health benefits. Next, the advantages of utilising the 

characteristics of a DFE when designing an outdoor natural landscape are explained 

further. 

Definition of Outdoor Natural Landscape  

An outdoor natural landscape is a multifaceted concept, which is more than just 

scenery, and is developed through the interaction between nature and human beings 

(European Landscape Convention, 2000). The structure of the outdoor natural landscape 

is composed of hardscape (i.e., the man-made features of an outdoor natural landscape, 

such as decks, walking paths, patios and arbors) and softscape (i.e., the animated part of 

the outdoor natural landscape, such as plants and trees) containing the sensory 

provoking elements of colour, sound, scent and texture that can stimulate our various 

senses, including visual, auditory, olfactory and tactile (Worden & Moore, 2010). The 

outdoor natural landscape is perceived not only visually but also by both the sensory 

and spatial experiences of individuals (Scott et al., 2009; Worden & Moore, 2010). 
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For people with dementia, it is important to have an outdoor natural landscape 

that allows them to actively take part in gardening activities as well as providing an 

opportunity for relaxation (Graham-Cochrane, 2010). An outdoor natural landscape for 

those with dementia is a peaceful place where a person with dementia can readily 

engage in familiar meaningful activities, such as planting, digging, relaxing and 

enjoying natural sounds (Graham-Cochrane, 2010; Kamp, 2016). Outdoor natural 

landscapes include various elements that provide a number of benefits for individuals, 

especially for those with dementia, namely green and blue space and sensory provoking 

elements. The following section details these elements. 

Green and Blue Space 

Green space often constitutes the dominant part of outdoor natural landscapes, 

categorised as public, semi-public and semiprivate green spaces (Kiani et al., 2014). 

Abundant scholarship has already shown that nearby green spaces affect either physical, 

psychological or social health (Kuo, 2010; Mackay & Neill, 2010; Van Herzele & de 

Vries, 2011; White et al., 2018). For example, a quasi-experimental study conducted by 

Mackay and Neill (2010) demonstrated a significant reduction in the level of people’s 

anxiety after they took part in physical activities conducted in green spaces (i.e., green 

exercise), such as cycling, walking and orienteering, when compared to their pre-

exercise level of anxiety at baseline. Similarly, there is a positive relationship between 

social well-being and outdoor natural landscape through the social interactions 

developed in parks, green spaces and other natural environments. By creating social ties 

in these environments, people are able to create a coherent friendship (Kuo, 2010). 

Furthermore, green space can promote psychological well-being. People living in 

neighbourhoods with more green space exhibit less stress and also higher scores in 
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satisfaction and in the self-report scale of happiness (Van Herzele & de Vries, 2011). 

Additionally, a study conducted by White et al. (2018) demonstrated that exposure to 

the outdoor natural landscape with green spaces led to improvements in the moods of 

people with mid- and late-stage dementia in a care facility in the UK.  

Blue space or waterscape, which ranges from oceans to smaller water forms, 

such as streams or fountains, constitutes another significant part of the outdoor natural 

landscape, and there is increasing evidence that blue space can play a role in human 

health and well-being (Finlay et al., 2015; MacKerron & Mourato, 2013). MacKerron 

and Mourato (2013), in a quantitative study, demonstrated that there is a relationship 

between an individual’s well-being and proximity to the outdoor natural landscape, 

including blue and green spaces. They reported that people were happier in the outdoor 

natural landscape that included blue and green spaces. In addition, a qualitative study 

carried out by Finlay et al. (2015) in Vancouver, Canada, revealed that the interaction 

between older adults with both blue and green spaces had a positive impact on their 

physical, mental and social well-being. Further research conducted by Garrett et al. 

(2019) demonstrated that having a view from older adults’ homes in Hong Kong to blue 

spaces, including lakes, ponds or water fountains, was associated with their self-reports 

of good health. In addition, frequent visits to blue spaces by older adults was positively 

related to their sense of well-being. 

Sensory Provoking Elements 

Colour is considered an important sensory provoking component of the outdoor 

natural landscape (VanDerZanden & Rodie, 2008; Worden & Moore, 2010), and the 

existing variety of colours in the outdoor natural landscapes can diminish the monotony 

of the environment and stimulate an individual’s visual sense (Franco et al., 2017; 
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VanDerZanden & Rodie, 2008). Each colour has its own psychological effect on mood, 

and there is an association between colour and the psychological status of individuals 

(Kurt & Osueke, 2014; Meerwein et al., 2007). For example, feelings of tranquility, 

happiness and enthusiasm are aroused by various colours. Blue and green colours are 

associated with the feeling of peace and tranquility, while red and orange colours can 

create feelings of happiness and enthusiasm (Fukuda, 2018; Meerwein et al., 2007). 

Another important sensory component of an outdoor natural landscape is sound, 

for example, the sound of water, birds and the sound of the wind rustling in plants and 

trees (Worden & Moore, 2010). Such sounds have the potential to create a pleasant 

sensation, calmness and improved mood for individuals (Benfield et al., 2014; Cerwén 

et al., 2016; Hedblom et al., 2017). Furthermore, sounds can bring back joyful 

memories from different periods of an individual’s life, which can be regarded as an 

influential source of reminiscence (Augoyard & Torgue, 2014). 

In addition, several studies have shown the importance of sound therapy in 

improving symptoms of dementia and other disorders (Moyle et al., 2016; Saadatmand 

et al., 2013). Saadatmand et al. (2013), in a randomised placebo-controlled trial, found 

that nature-based sounds, including birds, rain, waterfalls, or walking through a forest, 

when played on a media player, had the potential to decrease anxiety in mechanically 

ventilated patients. Furthermore, in a mixed-methods pilot study by Moyle et al. (2016), 

the stimulating environment created by a virtual reality forest (VRF) consisting of 

relaxing natural sounds, such as bird songs, reduced the level of apathy in participants, 

who experienced more positive affect and pleasure. 

The fragrance from plants or flowers is another sensory constituent of an 

outdoor natural landscape that arouses the olfactory sense (Worden & Moore, 2010). 

Brawley (1997) showed how our sense of smell has a strong impact on our emotions, 
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mainly because our olfactory system is connected to the specific part of the brain that is 

associated with emotion and processing memories. Since then, several studies have 

highlighted the importance of aromatherapy in alleviating symptoms in dementia and 

other disorders (Jimbo et al., 2009; Seyyed-Rasooli et al., 2015; Yang et al., 2016). For 

example, Jimbo et al. (2009) conducted a study in which they revealed that 

aromatherapy was effective in improving both movement and cognitive functions of 

people with dementia.  

Furthermore, in a randomised clinical study conducted by Seyyed-Rasooli et al. 

(2015), aromatherapy was found to reduce pain and anxiety in patients after surgery 

compared with those in the control group receiving routine care. Similarly, Yang et al. 

(2016) compared the impact of reminiscence therapy, cognitive stimulation therapy and 

aroma-massage therapy on agitation and depressive mood in people with dementia. The 

findings of their study showed that aroma-massage therapy was more effective in 

alleviating both agitation and depression in people with dementia compared to 

reminiscence therapy and cognitive stimulation therapy.  

Tactile senses are stimulated by the soft and hard textures of various plants 

(Gonzalez & Kirkevold, 2016; VanDerZanden & Rodie, 2008). Some textures are 

recognised as being enjoyable, such as the soft surfaces of grass or lawns, which can 

become a place for relaxation, lying down or walking through (Worden & Moore, 2010). 

Although there is a paucity of evidence showing the positive effects of touching softscape 

elements, including the surfaces of plants, on health and well-being, the results of the 

study by Franco et al. (2017) showed that schools built in woodland areas were able to 

involve students in woodland activities, such as touching trees and doing exercise. These 

activities developed higher levels of motor skills and social skills in students, while the 

forest had a calming effect on them. In addition, the importance of multi-sensory 
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stimulation rooms, such as a Snoezelen room, and the placement of tactile objects, in 

alleviating some disorders in people with dementia has been reported by Sanchez et al. 

(2016). In their study, two different groups of people with dementia were compared to 

investigate the effect of the multi-sensory stimulation environment (MSSE), containing 

tactile objects, fiber-optic cables, water columns, music, aroma and one-to-one activity 

sessions (Sanchez et al. 2016). Their findings highlighted that people in the MSSE group 

had considerable improvements in both neuropsychiatric symptoms and severity of 

dementia compared to the activity group. 

Overall, outdoor natural landscapes provide numerous health and well-being 

benefits, including for people with dementia, and can be implemented in RACFs in 

order to de-institutionalise the environment. As such, designing an outdoor natural 

landscape for people with dementia in LTC facilities must not only respond to their 

needs but also incorporate existing good practices and features, such as the DFE 

characteristics, to respond to their needs appropriately (Motealleh et al., 2019). 

Dementia-Friendly Environments 

Several studies in recent decades have demonstrated the efficacy of a DFE in 

improving the health and well-being of people with dementia (Davis et al., 2009; 

Fleming & Purandare, 2010; Mitchell & Burton, 2010). According to Davis et al. (2009, 

p. 187), a DFE “is a cohesive system of support that recognises the experiences of the 

person with dementia and best provides assistance for the person to remain engaged in 

everyday life in a meaningful way”. Indeed, it is a way to create a home-like 

environment which contributes to the comfort and independence of residents (Health 

Building Notes, 2015; Health.vic, 2018a). Although the care of people with dementia 

was previously based on a medically-driven approach with a focus on pharmacological 
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treatment, the current trend in creating DFEs is towards improving quality of life by 

psychosocial approaches (Alzheimer’s Australia, 2017a). According to the World 

Health Organisation (2007), creating a DFE is not limited to the indoor environment; 

the outdoor environment is an equally important domain that should meet the criteria of 

DFEs. In other words, the holistic design of an environment involving both indoor and 

outdoor spaces needs to be undertaken (Zeisel, 2012). The eight different characteristics 

of a DFE for creating an outdoor natural landscape, presented by Graham-Cochrane 

(2010) are outlined next. 

Orientation 

Orientation is the ability to reach the intended destination and to find ones’ own 

way without confusion (Gordon et al., 2016). Elements that facilitate orientation and 

wayfinding are significant for those with dementia as cognitive impairment, such as loss 

of memory and sensory impairments (e.g., reduced hearing and visual acuity), affect the 

spatial orientation of people with dementia (Davis & Weisbeck, 2016; Farage et al., 

2012). A study conducted by Marquardt (2011) emphasised the importance of 

environmental design and the usage of orientational cues in wayfinding abilities to 

avoid disorientation in people with dementia in RACFs. Colours, lighting, furnishings 

and pictorial signage, for instance, are appropriate cues to facilitate navigation for 

people with dementia (Alzheimer’s Society, 2015). 

Davis et al. (2017) in a comparison study demonstrated that people with 

dementia found their way faster through salient cue conditions in comparison with 

standard cue conditions where there was no signage, furniture or any other orientation 

cues. These cues included a number of colour cues, such as a model of a rainbow, a 
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bright yellow sun, a purple butterfly model, and an American flag, which were placed at 

particular decision points, such as the intersection of routes.  

Additionally, some structures such as gazebos, vegetation and furnishings are 

considered major or minor landmarks in the outdoor natural landscape and can be an 

appropriate source of orientation for people with dementia (Health Building Notes, 

2015). A study conducted by Mitchell and Burton (2010) on the identification of 

wayfinding strategies of older people diagnosed with dementia revealed that landmarks 

are essential factors in their outdoor spatial orientation. The results of this study showed 

that people with dementia used a wide range of wayfinding cues, such as taking 

advantage of major or minor landmarks on routes, including church spires, street 

furniture and post boxes. Legible and familiar environments enabled them to find their 

way more quickly, while long streets with uniform architecture could cause 

disorientation. In addition, visibly marked entrances and exits in outdoor natural 

landscapes, as well as looped walkways that return to the starting point, have been 

found to be strategies to encourage orientation of people with dementia (Delhanty, 

2013; Marcus & Sachs, 2014).  

Accessibility 

Accessibility, including both visual access and the unrestricted physical use of 

the environment, are other features of a DFE recommended in the design of an outdoor 

natural landscape (Greasley-Adams et al., 2012; Marcus & Sachs, 2014; Queensland 

Health, 2018). A study conducted by Faith et al. (2015) investigated the role of physical 

environmental design in the wayfinding abilities of people with dementia living in long-

term care settings in Northern Ireland. The findings of this study showed that windows 

provided a visual connection for people with dementia to see and identify the features of 



13 

 

the outdoor natural landscape without directly going there, and this identification 

assisted them in their wayfinding abilities. 

Research has also shown that the lack of physical access to the outdoor natural 

landscape negatively impacts mood where this accessibility was restricted in a number 

of ways, including locked doors, insufficient seating areas and slippery walking paths 

(Potter et al., 2018). Accessibility to outdoor natural landscapes is enhanced by taking 

advantage of wide walkways where people in wheelchairs can also pass easily (Graham-

Cochrane, 2010). Similarly, implementation of both handrails and durable furniture is 

another strategy for improving both the safety and accessibility to outdoor natural 

landscapes since these elements enable people with dementia to rest or balance while 

walking (Alzheimer’s Australia WA, 2015; Graham-Cochrane, 2010). 

Socialisation 

Creating an opportunity for social interaction among people with dementia in a 

homelike care environment is another significant factor in designing an outdoor natural 

landscape (Alzheimer's WA, 2019; Graham-Cochrane, 2010). Gardening activities can 

provide opportunity for people with dementia to connect with others and share their 

experiences (Bould, 2017). Semi-structured interviews with people with dementia who 

participated in a day service program at green care farms showed that green care farms 

not only improved social interaction in people with dementia, but also created a sense of 

being part of the society through participation in meaningful activities at the farms (de 

Bruin et al., 2015). The green care farm concept refers to the use of an outdoor natural 

landscape for farming and agricultural-based activities, including planting and 

harvesting crops or caring for livestock, and its combination with care activities is 
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aimed at providing social health for vulnerable groups of people (Care farming UK, 

2015; de Boer, Hamers, Zwakhalen, Tan, Beerens, et al., 2017; Pedersen et al., 2016). 

Providing a place for people with dementia to have interactions with other 

residents can be achieved by the presence of suitable furnishings or spaces in outdoor 

natural landscapes (Charras et al., 2018). Such furnishing, such as discussion tables, in 

outdoor natural landscapes can provide opportunities for people with dementia to 

socialise and communicate with one another (Charras et al., 2018). The Sunshine Centre 

in Midwest, USA is a case example of an outdoor natural landscape where designers 

utilised several comfortable sitting areas for improving socialisation in people with 

dementia. Findings from both observations of people with dementia and interviews with 

staff showed that one of the most frequent activities undertaken by residents in this 

outdoor natural landscape was sitting on the chairs and talking with each other 

(Hernandez, 2007). 

Meaningful Activity 

People with dementia tend to be actively involved in various tasks ranging from 

household activities to gardening if given the opportunity (Graham-Cochrane, 2010). 

The various activities carried out by people with dementia give value to their lives and 

provides an opportunity to have social interactions with others (Brawley, 2007; Hooker 

et al., 2019). Gardening is a meaningful activity that can promote engagement and 

social interaction among such people (Bould, 2017; Van den Bosch & Bird, 2018). A 6-

week gardening intervention among eight aged care residents with dementia revealed 

that gardening can be a meaningful complementary activity for people with dementia 

and helps them to be functionally active (Thelander et al., 2008). Additionally, Hall et 

al. (2018), in a mixed-method study conducted with 14 people with dementia who took 
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part in a horticultural activities program, which included planting, weeding and grass 

cutting, reported that the program improved the well-being of those with dementia 

during the study. 

Reminiscence  

According to Bluck and Levine (1998, p. 188) “Reminiscence is the volitional or 

non-volitional act or process of recollecting memories of one’s self in the past”, and 

enhancing reminiscence is another characteristic of DFE (Alzheimer's WA, 2019; 

Graham-Cochrane, 2010; Marcus & Sachs, 2014). Various features in an outdoor 

natural landscape, for example, colours, sounds, scents, plants, herb gardens, telephone 

boxes and even farm equipment, can be appropriate sources for evoking long-held 

memories in people with dementia (Delhanty, 2013; Marcus & Sachs, 2014). Goto et al. 

(2014) in a comparison study between two groups (i.e., an indoor natural landscape 

group and a Snoezelen group) reported that people with dementia who were in the 

indoor natural landscape group recalled old memories more often when compared to 

those in the Snoezelen group, which accentuates the significance of the indoor garden as 

a reminiscence factor.  

Another important factor in providing reminiscence in outdoor natural 

landscapes is the compatibility of the outdoor natural landscape elements with the 

culture of those with dementia (Delhanty, 2013; Marcus & Sachs, 2014). The elements 

of the outdoor natural landscape should be of familiar material, context or style for that 

particular group of people with dementia (Detweiler et al., 2012; Graham-Cochrane, 

2010; Health Building Notes, 2015; Marcus & Sachs, 2014), and this can be achieved 

by compiling peoples’ social biographies to understand their culture and background 

(Burke III, 2007). Hogewey in the Netherlands is a village designed for people with 
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dementia, incorporating a domestic environment with decorations and furnishings based 

on the residents’ culture and lifestyle (Godwin, 2015). 

Sensory Stimulation 

Providing an adequate amount of sensory stimulation is another important 

feature of DFE in creating an outdoor natural landscape. The outdoor natural landscape 

has the potential to provide a sensory experience through engaging the individuals’ five 

senses (Alzheimer's WA, 2019). Goto et al. (2014) tested the effect of two environments 

(i.e., Snoezelen room and a Japanese indoor natural landscape) on the well-being of two 

groups of people with advanced dementia living in a nursing home. The results of their 

study showed that those in the Japanese indoor natural landscape experienced more 

positive affects compared to the Snoezelen group. The Haugmotun in Norway is a case 

example of a village designed for people with dementia with the usage of sensory 

provoking elements, such as colourful flowers in raised beds, a pond with the trickling 

sound of water and European mountain ash trees for attracting singing birds (Pollock & 

Marshall, 2012). 

Safety  

Another characteristic in creating a DFE in an outdoor natural landscape is 

safety (Alzheimer's WA, 2019; Delhanty, 2013). An outdoor natural landscape in 

RACFs should be surrounded by a fence or wall to create a safe and secure area for 

people with dementia, where a wide variety of meaningful activities, such as exercise, 

walking, talking and horticulture activities, can be carried out (Borgen & Guldahl, 2011; 

Brawley, 2007). However, it is essential that the outdoor natural landscapes enclosed by 

a fence or wall should not induce a sense of confinement (Marcus & Sachs, 2014). 

Furthermore, those entrances and exit areas which are not for the use of people with 
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dementia should be suitably camouflaged to prevent disorientation in people with 

dementia (Delhanty, 2013; Graham-Cochrane, 2010; Greasley-Adams et al., 2012; 

Queensland Health, 2018). Utilising non-glare and low sloped walkways with 

appropriate textures and contrasting colours can be a helpful and suitable means of 

identifying elements as well as lessening spatial disorientation and the risk of falls in 

people with dementia (Graham-Cochrane, 2010; Health Building Notes, 2015). 

Another important criterion for fulfilling safety in the outdoor natural landscape 

is the inclusion of non-toxic plants mainly because some people with dementia may 

unknowingly consume the plants (Greasley-Adams et al., 2012; Marcus & Sachs, 2014; 

Queensland Health, 2018). The Jewish Home of San Francisco, USA is a case example 

of an outdoor natural landscape for people with dementia, where a number of non-toxic 

and edible plants were planted for the use of people with dementia (Nakajo, 2013). 

Sustainability 

Sustainability is another characteristic of a DFE in creating an outdoor natural 

landscape, as overall self-sufficiency, reduced maintenance costs, water and energy 

efficiency and long-term use contributes to the success and management of the outdoor 

natural landscape (Graham-Cochrane, 2010). The self-sufficiency of the outdoor natural 

landscape can be fulfilled by planting low maintenance native plants compatible with 

the conditions of each region, removing weeds and placing debris of the outdoor natural 

landscape in the compost bins (Brisbane City Council, 2014; Graham-Cochrane, 2010; 

Queensland Health, 2018). The long-term use and success of the garden can be achieved 

through the staff’s comprehension of the purpose and importance of designing DFEs in 

RACFs. This would allow staff to support the creation of DFEs, plan various activities, 

and encourage people with dementia to use the garden (Graham-Cochrane, 2010). 
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Research Aims  

This research proposes to examine the effect of a newly designed outdoor 

natural landscape that is aligned with the characteristics of a DFE on agitation, apathy, 

and engagement in people with dementia living in RACFs. 

Research Questions 

1. Does an outdoor natural landscape incorporating characteristics of a DFE 

decrease agitation among people with dementia in a RACF? 

2. Does an outdoor natural landscape incorporating characteristics of a DFE 

decrease apathy among people with dementia in a RACF? 

3. Does an outdoor natural landscape incorporating characteristics of a DFE 

increase the level of engagement among people with dementia in a RACF? 

Research Significance 

Research evidence suggests there are adverse effects of an institutionalised or 

inappropriately designed RACF on some BPSD displayed by people with dementia, 

including agitated behaviours (Waller & Masterson, 2015). To reduce these symptoms, 

a well-designed DFE is recommended (Barrett et al., 2019; McLean, 2007). This study 

will focus on a DFE outdoor design and is one of the first known case studies that aims 

to improve the outdoor environment (i.e., garden) of a RACF in accordance with the 

DFE characteristics. The study aims to reduce agitation and apathy and enhance 

engagement of people with dementia living in a RACF. This study also provides insight 

into how the outdoor environment (i.e., garden) can be assessed and how to design a 

garden with DFE characteristics in a RACF. The design solutions presented in this 

study consist of a range of sensory plants, activities and other features that are in line 

with DFE characteristics. These design solutions have arisen either from detailed 
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research into empirical studies in the literature or through consultations with experts and 

may be used as a guideline in future case studies. 

Thesis Structure 

This thesis consists of seven chapters. The first chapter is the introduction in 

which an overview of the research background, a definition of outdoor natural 

landscape, the DFE concept and its characteristics along with the main objectives and 

questions of the thesis are addressed. Chapter Two consists of a comprehensive 

narrative review of the studies concerning the creation of the outdoor natural landscape, 

such as a garden for people with dementia in RACFs to reduce BPSD. At the end of the 

chapter, an update to the literature review along with the theoretical framework 

underpinning the study are presented.  

The first phase of the three phases of the data collection, which provides an 

overview of the environmental assessment of the garden in the selected RACF is 

described in Chapter Three. First, it outlines the study design and methods, and this is 

followed by the results of the environmental assessment using the Dementia 

Therapeutic Garden Audit Tool (Alzheimer’s Australia WA, 2015). In addition, the 

social biographies of the participants are presented.  

Chapter Four describes Phase Two of the three phases of the data collection and 

discusses the procedure for improving the Ruby Garden in the RACF along with its 

related 3D layouts. The results of the reassessment of the Ruby Garden with the 

Dementia Therapeutic Garden Audit Tool following the changes to the garden are also 

described. The final phase (Phase Three) of the data collection and focuses on the 

intervention and its schedule, the instruments used and the results of the intervention on 

agitation, apathy and engagement of people with dementia in the RACF are described in 
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Chapter Five. In addition, the findings of the on-site observation of people with 

dementia during the 4-week intervention period are described. 

Chapter Six contains a discussion of the main findings from the collected data in 

relation to the outcome measures of the study as well as addresses the strengths and 

limitations of the study. Chapter Seven concludes the study along with 

recommendations for future studies, clinical practice and designers. 

Summary of this Chapter 

This chapter described an overview of the introduction and research background. 

In summary, the environment is an influential factor in improving BPSD, such as 

agitation and apathy, for people with dementia. Creating a good environmental 

condition in RACFs for people with dementia is essential. One such area is the 

dementia-friendly outdoor natural landscape. Designing an outdoor natural landscape 

for people with dementia in RACFs must not only correspond to their needs but also 

incorporate DFE characteristics to respond to those needs appropriately. The 

overarching aim of this thesis is to investigate the effect of an improved outdoor natural 

landscape (i.e., garden) that is aligned with the characteristics of a DFE on agitation, 

apathy and engagement in people with dementia living in RACFs. The following 

chapter contains a comprehensive narrative review of the studies investigating the 

potential effects of outdoor natural landscape interventions on BPSD, namely agitation 

and apathy as well as the engagement of older people with dementia.  
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Chapter Two: Literature Review 

Introduction 

This chapter presents a published narrative literature review on the effectiveness 

of dementia-friendly outdoor natural landscape interventions in long-term care (LTC) 

facilities in reducing behavioural and psychological symptoms of dementia (BPSD), 

such as agitation and apathy. Following this, an update of the narrative literature review 

is presented. Finally, the theoretical framework underpinning this study is described. 

Overview of the Literature Review 

The main purpose of the literature review was to gain an insight into existing 

studies concerning the creation of outdoor natural landscapes which were designed 

based on the characteristics of dementia-friendly environments (DFEs) as an 

intervention to reduce agitation and apathy and to improve the engagement of people 

with dementia living in LTC facilities. In addition, the strengths, gaps and limitations of 

the studies included in the review were evaluated. 
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Abstract 

There is an increasing volume of literature on the positive effects of outdoor 

natural landscapes on health and well-being. However, to date, there is a paucity of 

research on the effect of outdoor natural landscapes designed for people with dementia 

living in long-term care (LTC) facilities, in particular, those which have incorporated 

the characteristics of a dementia-friendly environment (DFE). This narrative literature 

review synthesises current knowledge on the effect of outdoor natural landscape design, 

which is aligned with the characteristics of a DFE, to improve agitation, apathy and 

engagement of people with dementia living in LTC facilities. The reviewed studies 

predominantly support the positive effects of outdoor natural landscapes on agitation, 

apathy and engagement of people with dementia. However, there are concerns about the 

methodological approaches, principles incorporated in the applied outdoor natural 

landscapes’ designs, and the environmental assessment. Further rigorous research is 

required to understand the impact of the outdoor natural landscapes, with the application 

of DFE characteristics in the design, on agitation, apathy and engagement of people 

with dementia living in LTC facilities. 

Keywords: outdoor natural landscapes, long-term care facilities, dementia-

friendly environment, narrative literature review 
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Introduction 

The concept of landscape has evolved from being just a scenery to a 

multifaceted one which represents an area or setting characterised by the interaction 

between nature and human beings (European Landscape Convention, 2000). From a 

health perspective, there is a long-held traditional belief originating from religion that 

landscape serves as a healer or therapy for its users (Gesler, 1992; Marcus & Sachs, 

2014; Streep, 2003). A number of ancient cultures, including the Greeks, considered 

landscape as a holy element with curative power, utilising it spiritually in both their 

cleansing rituals and constructions (Gesler, 1992). More recent studies on landscape 

have demonstrated the benefit of its various components, including green and blue 

spaces for the physical (Mackay & Neill, 2010; Mytton et al., 2012), social (Alaimo et 

al., 2010; Finlay et al., 2015; Gorman, 2017; Kuo, 2010; Mokos, 2017; Nutsford et al., 

2016) and psychological well-being (Barton & Pretty, 2010; Van Herzele & de Vries, 

2011; White et al., 2010) of individuals, especially for older adults (Astell-Burt et al., 

2013; Finlay et al., 2015; Sulander et al., 2016). Today, some specific landscapes, such 

as outdoor natural spaces, are considered essential to human well-being, having some 

therapeutic effects that address the physical, psychological and social needs of people to 

promote health and well-being (Abraham et al., 2010). 

The term therapeutic landscape was first defined by Gesler (1993) as being all 

types of places, natural or built (human-made) environments or milieus associated with 

healing or treatment which have “attained an enduring reputation for achieving physical, 

mental, and spiritual healing” (Gesler, 1993, p. 171). His earliest studies investigated 

the potential healing processes found in traditional settings, such as mineral springs 

(Gesler, 1993) and pilgrimage sites (Gesler, 1996), as popular belief attributed curative 

or restorative power to these places. Evolving from the health geography discipline, the 
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overall definition shifted over time to other foci, such as the dynamic relationship 

between health and place, and the factors contributing to healing and its promotion. For 

instance, Williams (1998) demonstrated that meaning, value and experience were 

crucial elements to healing within the current philosophy of holistic medicine. Andrews 

(2002) indicated that the characteristics and quality of place could affect health care 

provisions and the health and well-being of individuals. Further studies show that the 

therapeutic landscapes effect is mainly dependent on the association or interaction 

between people and their social environments based on their attitude, identity and 

culture (Conradson, 2005; Finlay, 2018), and what is therapeutic for one individual, 

may simultaneously have some adverse effect or even harm for someone else (Finlay, 

2018). 

The emphasis on the significance of place (e.g., built environment) has driven 

researchers to evolve the concept to consider and examine therapeutic effects of a wide 

range of sites, such as home environments (Nagib & Williams, 2018; Williams, 2002), 

hospitals (Curtis et al., 2007; Heathcote & Jencks, 2010; Marcus & Sachs, 2014), green 

milieus (parks, gardens, etc.) (Barton & Pretty, 2010; Finlay et al., 2015; Sharma-

brymer et al., 2015) and blue spaces (sea, rivers, lakes) (Dempsey et al., 2018; Finlay et 

al., 2015; Foley & Kistemann, 2015; Nutsford et al., 2016; Volker & Kistemann, 2011; 

White et al., 2010). For instance, there is an association between the higher level of 

exposure to sea views and a lower level of depression in older adults (Dempsey et al., 

2018). 

Bell et al. (2018) further investigated the changes in the therapeutic landscape 

concept and showed that the continuing evolution of the term creates ambiguities. 

Hence, they propose hierarchisation within the concept to address this, while keeping 

the four original dimensions proposed by Gesler (1993): material, social, spiritual and 
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symbolic. An outdoor natural landscape incorporating green and blue components is 

regarded as a specific subset of therapeutic landscapes that embodies the therapeutic 

potential to promote health and well-being. Hence, this categorisation of an outdoor 

natural landscape is used for this review. 

Although the positive effects of outdoor natural landscapes on health and well-

being have been well documented, there remains a gap in the understanding of the effect 

of outdoor natural landscapes for people with dementia in long-term care (LTC) 

facilities. A large number of older people with dementia living in LTC facilities 

manifest negative behavioural and psychological signs and symptoms of dementia 

(BPSD), such as agitation and apathy. Agitation encompasses physically aggressive and 

non-aggressive behaviour, verbal agitation and repetitive behaviours (Rabinowitz et al., 

2005). Apathy, another manifestation of BPSD, is identified as a lack of enthusiasm, 

motivation, and loss of interest (Marin, 1990) that leads to a reduction in positive 

emotions and social interaction (Robert et al., 2009). People with dementia living in 

LTC facilities can experience agitated behaviours and apathy as a reflection of their 

unmet needs.  

The literature shows that these unmet needs are often due to the institutionalised 

environments of LTC facilities, where there are either excessive or insufficient levels of 

stimulation, inappropriate environmental conditions, and lack of engagement (Cohen-

Mansfield, Dakheel-Ali, et al., 2015; Kales et al., 2015). In addition, due to the short-

term memory problems in people with dementia, they often have difficulty in spatial 

perception as well as time and place identification, which makes the LTC facilities 

environment confusing and disorienting (McLean, 2007). This confusion and 

disorientation resulting from inappropriate environmental conditions, in turn, cause 

several BPSD, and results in people with dementia becoming agitated (Waller & 
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Masterson, 2015). To reduce these challenges necessitates a high quality and well-

designed LTC environment for people with dementia (McLean, 2007). 

In recent years, there is a trend towards improving the quality of LTC 

environments with the creation of dementia-friendly environments (DFEs) (Davis et al., 

2009). According to Davis et al. (2009, p. 187), a DFE “is a cohesive system of support 

that recognises the experiences of the person with dementia and best provide assistance 

for the person to remain engaged in everyday life in a meaningful way”. It is a way to 

create a therapeutic environment that contributes to the comfort and independence of 

residents aiming to take the environmental requirements of those with dementia into 

consideration (Alzheimer’s Australia, 2004). 

The creation of a DFE was first initiated in indoor spaces of hospitals and LTC 

facilities through several environmental modifications, such as improving flooring, 

lighting, furniture and visual signage to increase comfort and inclusion of people with 

dementia in daily life (Handley et al., 2017; Waller, 2012). Similarly, along with these 

changes, there has been increasing attention to the whole environment, namely both 

indoor and outdoor spaces (Marcus & Sachs, 2014). In other words, creating a DFE is 

not limited to the indoor environment. The outdoor environment (e.g., outdoor natural 

landscape) is an equally important area that should accommodate the unmet needs of 

people with dementia (World Health Organisation, 2007) so that residents have access 

to an outdoor natural landscape (Marcus & Sachs, 2014).  

Hence, in recent years, several new initiatives have evolved to allow people with 

dementia to take advantage of the potential therapeutic effects of an outdoor natural 

landscape. One of these is the creation of green care farms where people can spend time 

in an outdoor natural landscape, and they can take part in various farming and gardening 

activities (Bruin et al., 2009). The creation of gardens aimed at promoting general well-
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being in people with dementia, named therapeutic gardens, is another initiative, where 

people can sense various components of natural landscape while participating in 

horticulture activities (Graham-Cochrane, 2010). 

An outdoor natural landscape for people with dementia, based on principles of 

DFE, is where individuals’ well-being is promoted by relaxation in the environment and 

also enhanced by their active participation in garden-related activities (Graham-

Cochrane, 2010). The design of outdoor natural landscapes based on the characteristics 

of DFE has been examined in a few LTC facilities, such as the Living Garden at the 

Family Life Center in Michigan (Marcus, 2007b; Marcus & Sachs, 2014). The positive 

effects of such outdoor natural landscapes on the well-being of residents have been 

documented; however, their specific impact on the adverse behavioural and 

psychological signs and symptoms of people with dementia are unclear. 

Designing an outdoor natural landscape for people with dementia in LTC 

facilities must not only correspond to their needs but also incorporate DFE 

characteristics, such as orientation, accessibility, socialisation, meaningful activities, 

reminiscence, sensory stimulation, safety and sustainability (Table 2.1), to respond to 

their needs appropriately. The ideal design process should incorporate two specific 

phases: site analysis (Hansen & Alvarez, 2016) and environmental assessment 

(Alzheimer's WA, 2018) to provide analysis of the environment that can maximise our 

understanding of the site and facilitate the drawing of the site. 
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Table 2.1 

DFE Characteristics That Should be Followed when Designing Outdoor Natural Landscapes  

Characteristics Descriptions 

Orientation Utilising appropriate pictorial signage and visual cues 

Utilising appropriate structures, including gazebos, arbours, water features, furnishings and vegetation as major or minor 

landmarks in the outdoor natural landscape 

Utilising marked entrance and exit areas in the outdoor natural landscape 

Utilising looped walkways that return to the starting point 

Locating the outdoor natural landscape in a way that people with dementia can easily see and identify the outdoor natural 

landscape 

Accessibility Having visual access to the outdoor natural landscape 

Having unrestricted physical access to the outdoor natural landscape 

Taking advantage of wide walkways where people in wheelchairs can also pass easily 

Implementation of handrails and durable furniture at regular intervals 

Providing several garden beds of different heights for the ease of access 

Making the outdoor natural landscape accessible all year long by providing sunrooms or indoor gardening activities 

Supplying the outdoor natural landscape with specific tools requiring slight strength for the use of people with dementia 

Providing enough shade spaces for summer and warm places for winter in the outdoor natural landscape 

Socialisation Providing meaningful activities or interactive elements in the outdoor natural landscape that bring people together, such 

as herb gardens, sheds, etc. 

Providing suitable furnishings for increasing social interaction 

Providing enough places as quiet refuges for residents’ privacy as well as activity areas for groups 

Providing a place for people with dementia to interact with others, including a place for family visits and celebrations 

Meaningful 

activities 

(Meaningful 

engagement) 

Providing some meaningful activities ranging from household chores to gardening for people with dementia 

Doing horticulture/gardening activity programs, such as attending to herb garden tasks which also encourages food 

production activity 

Providing some elements that create social interaction in people with dementia, such as a herb garden and a birdfeeder 

Designing safe walkways which encourage people with dementia to walk and take exercise as meaningful activities 
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Reminiscence Utilising various memory-evoking elements of an outdoor natural landscape, including plants, gardening equipment, bird 

baths, old cars 

Utilising familiar plants, materials or elements compatible with the culture of people with dementia 

Sensory- 

stimulations 

Providing an adequate amount of sensory stimulation by utilising different sensory- provoking elements in an outdoor 

natural landscape, such as colour, sound, texture and scent 

Designing the outdoor natural landscape in a way to stimulate the five senses 

Installing flower or plant beds of various heights for ease of touching, smelling and viewing 

Integrating nature-attracting plants in the outdoor natural landscape to attract singing birds and butterflies 

Integrating the outdoor natural landscape with appropriate lighting for night use 

Locating the outdoor natural landscape and windows in a way that people with dementia can easily see and hear the 

sound of rain when it is cold outside 

Safety Creating a fenced outdoor natural landscape disguised with plants to make the fence less obvious 

Planting trees at a suitable distance from the outdoor natural landscape fence to prevent people with dementia from 

climbing 

Utilising non-glare and gently sloped walkways with appropriate textures and contrasting colours on the edge of 

pathways 

Utilising non-toxic plants in the outdoor natural landscape 

Disguising the entrances and exit areas which are not for the use of people with dementia 

Providing sufficient shade spaces for hot summer weather 

Providing durable elements or furniture in the outdoor natural landscape to prevent individuals from falling down 

Providing awnings over external doorways to help people’s eyes adjust to light changes 

Sustainability Utilising low maintenance plants 

Utilising native plants compatible with the conditions of each region 

Removing weeds and composting plant beds 

Utilising waste and debris of the outdoor natural landscape in compost bins 

Providing a self-sufficient outdoor natural landscape by providing a rainwater tank for watering 

Providing a gardening group for maintaining the outdoor natural landscape 

Locating the therapeutic landscape in a way that people with dementia are visible to staff in the outdoor natural landscape 

Note. Based on the work by Brisbane City Council, 2014; Graham-Cochrane, 2010; Health Building Notes, 2015; Marcus and Sachs, 2014. 
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Therefore, this narrative review aims to investigate recent studies that examine and use 

the characteristics of a DFE in the design of an outdoor natural landscape to reduce 

agitation and apathy and to encourage engagement of people with dementia in LTC 

facilities. 

Method 

This study addresses a novel area of inquiry, though built on previous studies. A 

narrative review is a comprehensive, realistic and critical analysis of the current 

knowledge on a specific topic in which the author narratively and critically summarises 

the body of literature to identify the existing gaps (Baker, 2016; Charles Sturt 

University, 2019). It provides a broader perspective compared to the other types of 

reviews (Grant & Booth, 2009) and was chosen for this study to identify (a) the breadth 

and scope of available research on the effect of outdoor natural landscapes incorporating 

characteristics of a DFE on agitation, apathy and engagement, as well as (b) the 

outcomes of these studies, and (c) any gaps in the literature.  

Search Strategy  

A comprehensive literature search from 2007 to 2017 in peer-reviewed journals 

was carried out through the following databases: Scopus, ProQuest, Web of Science, 

Science Direct, Embase, CINAHL plus with full text, MEDLINE, PubMed, and Google 

Scholar. Additional studies were also found through manual reference checking. The 

search terms applied in the databases included four diverse groups of terms: 1: 

“landscape” OR “green space*” OR “healing garden” OR “wander* garden” OR 

“therapeutic garden” OR “therapeutic landscape*” OR horticulture OR “green care” OR 

“dementia-friendly garden*” OR “sensory garden*” OR “Ecotherapy” OR “blue 

space*” OR “therapeutic sound*” OR “natural sound*” OR “bird sound*” OR “water 
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sound*” OR “natural stimulation” OR “Col?r” OR “smell*”. AND 2. “Dementia” OR 

“Alzheimer” OR “cognitive impairment*” AND 3. “Nursing home*” OR “care facilit*” 

OR “aged care facilit*” OR “residential aged care facilit*”. AND 4. Apath* OR 

passivity OR Agitation OR “Agitated behavei?r*” OR “Engagement” OR “Social 

interaction”. 

Eligibility 

This narrative review included studies that reviewed the effects of any type of 

outdoor natural landscape interventions (e.g., therapeutic gardens, green care farming, 

ecotherapy and therapeutic horticulture) on agitation, apathy and engagement of people 

with dementia (aged 65 years and over) in LTC facilities. Studies that reported a 

comparison between the effects of outdoor natural interventions and indoor spaces that 

included either a multisensory room (MSR) or an indoor activity program for older 

people with dementia were included. Peer-reviewed studies reporting qualitative, 

quantitative or mixed-method studies written in English and published from 2007 to 

2017 were included.  

Included Studies 

As shown in Figure 2.1, a total of 1,256 studies were identified in the selected 

eight databases. After removing 513 duplicates, 743 studies were screened based on 

their title and abstract. This resulted in the deletion of 613 studies considered irrelevant. 

Reasons for these exclusions were that they were not related to the topic, or they did not 

examine the effects of an outdoor natural landscape designed for older people with 

dementia on the outcomes of agitation, apathy and engagement. 
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A total of 130 studies were retained for full-text review; 119 of these were 

excluded as they did not meet the inclusion criteria, leaving 11 eligible studies. These 

119 studies were excluded because of the following reasons:  

1. Involved populations without dementia, including healthy older adults or 

older adults with other disorders.  

2. Reported the effect of other environment-based interventions, including 

multisensory rooms (MSRs) and special care units (SCUs) with a focus on interior 

design rather than an outdoor environment. 

3. Involved settings other than LTC facilities, such as a daily horticultural 

activities program in the park. 

4. Examined other outcomes: (1) medications, (2) falls, (3) cognitive 

functioning, (4) stress and (5) staff satisfaction. 

5. Reported the effects of indoor gardening on agitation, apathy or engagement 

for older people with dementia rather than the review focus on outdoor natural 

landscapes in LTC facilities. 

6. Involved multiple interventions in combination with an outdoor natural 

landscape intervention, and therefore it was difficult to distinguish between the effects 

of each intervention. 

7. Provided insufficient research information (e.g., editorial and opinions). 

8. Non-English studies were excluded. 

A further four studies identified through manual reference checking were 

included, resulting in a total of 15 studies being included in this narrative review (Figure 

2.1).  
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Quality Assessment 

The quality assessment of included articles was guided by the (Pluye et al., 

2011) Mixed Methods Appraisal Tool (MMAT) and was carried out by three members 

of the research team (PM, WM & CJ) independently. Disagreement among assessors 

was solved through discussion. Each article was examined for its methodological 

quality according to the type of study, including qualitative, quantitative (RCT), 

quantitative (non-RCT), quantitative (descriptive) and mixed-method studies, by 

answering two general screening questions. These questions aimed to evaluate the 

clarity and appropriateness of the study design and data collection procedures to address 

the research questions. In addition, several questions exclusive to individual types of 

study were posed. 

The possible responses were “Yes”, “No” or “Cannot tell”. Having answered the 

question, the scores were presented by using four different symbols: *, **, *** and 

****. To score both the qualitative and quantitative studies, the number of Yes 

responses indicating meeting of the criteria are counted. That is, when one response was 

Yes (i.e., one criterion was met) the study was given * (25%) score. Two, three and four 

Yes response were given ** (50%), *** (75%) and **** (100%), respectively. For 

mixed-method studies, both qualitative and quantitative components of the study were 

assessed. The overall quality score of these mixed-method studies equals the lowest 

score of the study component (i.e., qualitative or quantitative). For example, if just one 

criterion was met by the qualitative component of the study (i.e., one Yes response) and 

two criteria were met by the quantitative component of the study, the overall quality 

score of the mixed-method study was *(25%) (Pluye et al., 2011) (Table 2.2).
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Table 2.2 

Quality Assessment of Studies 

Score1 Questions Screening 

questions 

Articles 
 

Methods 

5 4 3 2 1 

3 2 1 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1 2 1 

%75 

(***) 

               Ct Y Y Y Y Y (Raske, 

2010) 

Qualitative 

%75 

(***) 

               N Y Y Y N Y (Hernandez, 

2007) 

%100 

(****) 

               Y Y Y Y Y Y (de Bruin et 

al., 2015) 

%25 

(*) 

           Ct Ct N N     Y Y (Connell et 

al., 2007) 

Quantitative 

(RCT) 

%25 

(*) 

           Ct Ct N N     Y Y (Jarrott and 

Gigliotti, 

2010) 

%25 

(*) 

           Ct Ct Y N     Ct N (Luk et al., 

2011) 

%25 

(*) 

       Ct Ct Y Ct         Y Y (Calkins et 

al., 2007) 

Quantitative  

(Non-RCT) 

%50 

(**) 

   Ct Y N Y             Y Y (Detweiler et 

al., 2008) 

Quantitative 

(Descriptive) 

%25 

(*) 

   Ct N Ct N             Y Y (Bruin et al., 

2009) 

%50 

(**) 

   Ct Y Ct Y             Y Y (de Boer et 

al., 2017a) 

%50 

(**) 

   Ct Y Ct Y             Y Y (de Boer et 

al., 2017b) 
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%25 

(*) 

   N Ct Ct Y             Ct N (Gonzalez 

and 

Kirkevold, 

2015) 

%50 

(**) 

N N Y Ct Y Y Ct         Ct Y Ct Y Y Y (Rappe and 

Topo, 2007) 

Mixed-

method 

%25 

(*) 

Ct Y Y     Ct Ct Y Ct     Ct Ct Y Y Y Y (Anderson et 

al., 2011) 

%100 

(****) 

Y Y Y     Y Y Y Ct     Ct Ct Ct Y Y Y (Edwards et 

al., 2013) 

Note.1 Scoring metrics: Qualitative and quantitative studies: (scores varying from 25% (*) -one criterion met- to 100% (****) -all criteria 

met-). Adapted from “Mixed methods research studies: The overall quality score is the lowest score of the study components” by Pluye, 

P., Robert, E., Cargo, M., Bartlett, G., O’Cathain, A., Griffiths, F., Boardman, F., Gagnon, M. P., & Rousseau, M. C. (2011). Proposal: A 

mixed methods appraisal tool for systematic mixed studies reviews. Retrieved 20 September 2017 from 

http://mixedmethodsappraisaltoolpublic.pbworks.com. 
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Findings 

A data extraction form was created in an Excel file for the data management of 

included studies. Data extracted from each of the included articles was tabulated in 

terms of methodological approach, study region, study participants (i.e., demographic 

characteristics of participants), intervention studies (i.e., intervention dose and 

assessment tools) and types of landscape design (i.e., site analysis, environmental 

assessment phase, DFE characteristics and the landscape plan (Table 2.3). Each 

category is presented in this findings section. 
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Table 2.3 

Outdoor Natural Landscape Literature 

Study/Region Purpose Study design Study 

participants 

Intervention 

dose 

Assessment 

tools 

Findings DFE 

characteristics 

Site analysis/ 

Architectural 

plan 

(Anderson et 

al., 

2011)/Australia 

To know 

whether a 

multisensory 

room is more 

effective than 

Sensory 

Stimulation 

provided by a 

therapeutic 

garden space. 

One group pre-

post-test study 

design and a 

focus group 

with staff. 

 

12 permanent 

residents of a 

care facility.  

Mean age = 89 

years, Mean 

MMSE scores 

= 5.7. 

 

Snoezelen 

room and 

garden space 

20 min per 

session * Once 

a week * 6 

weeks = 2 hrs. 

 

1. Cognitive 

impairment: 

Minimal 

Mental Status 

Exam 

(MMSE). 

2. Coding of 

observed 

months post-

intervention 

behaviours into 

4 Categories 

(disturbed/dise

ngaged, 

neutral, 

engaged, very 

engaged).  

 

Reduction in 

disengaged/distur

bed behaviour 

was noted after 

both Snoezelen 

and garden. 

However, the 

sample size for 

the garden group 

was too small to 

evaluate 

statistically. No 

significant 

differences in 

behaviour were 

observed across 

groups over time. 

No significant 

differences were 

observed 

between 

Snoezelen and 

garden. 

Provision of 

sensory 

stimulations by 

using plants, 

trees and fish 

pond. 

No. 
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(Bruin et al., 

2009)/Europe 

A comparison 

between 

activities 

undertaken in 

green care 

farms and 

regular daycare 

facilities. 

A cross-

sectional study. 

Study 1: Green 

care farms: 

groups of an 

average of 10 

older people 

per day. 

Regular 

daycare 

facilities: 

groups of on 

average of 9 

older people 

per day.  

Study 2: 30 

individual 

older people at 

a green care 

farm. 

25 individual 

older people 

with dementia 

attending 

daycare at a 

regular daycare 

facility with 

dementia.  

Mean MMSE 

in study 1: 

G:19.4, R: 

20.0. Mean 

MMSE in 

Green care 

farms and 

regular daycare 

facility.  

In study 1, the 

observations 

were 

performed on 

consecutive 

weekdays,  

except at 1 

green care farm 

where the 

observations 

were 

performed on 3 

consecutive 

weekdays and, 

due to practical 

reasons, 1 

weekday 6 

weeks later. 

In study 2, 

observations 

were 

performed on 

either 1 or 2 

weekdays per 

person. 

 

1. Cognitive 

status: Mini-

mental Status 

Exam 

(MMSE). 

2. Observation 

through libitum 

sampling to 

gain insight 

into the main 

activity (the 

activity with 

the longest 

duration) every 

15 minutes. 

3. An inventory 

was made for 

the location of 

activities. 

Activities of 

older people at 

green care farms 

were more 

frequent, 

occurred 

outdoors more 

often, were of 

higher physical 

intensity, and 

aimed more at 

individuals than 

were activities at 

regular daycare 

facilities. The 

green care farms’ 

environment may 

be more 

beneficial for 

older people with 

dementia than the 

regular daycare 

facility 

environment. 

Provision of 

meaningful 

activities 

horticulture or 

gardening 

activities. 

No. 
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study 2: 

G:19.0, R:18.2. 

Total number 

of males in 

study 2 = 32. 

Total number 

of females in 

study 2 = 23. 

(Calkins et al., 

2007)/USA 

To examine the 

effects of 

increased time 

spent outdoors 

on agitation 

and sleep. 

Quasi-

experimental 

design with 

pre-test/post-

test design. 

Residents from 

three nursing 

homes (n = 

17), 

15 females and 

2 males. 

Mean MMSE 

score = 10.5. 

Outdoor 

activities. 

2 weeks with 

activity. 1 

week without 

activity. 

(a) 30mins per 

day * 7 days 

per week * 2 

weeks = 7hrs 

(b) 30 mins per 

day * 7 days 

per week * 1 

week = 3.5 hrs. 

1. Sleep: 

(a) Actilume-L 

(b) Pittsburgh 

Sleep Quality 

Index (PSQI). 

2. Agitation: 

(a) Cohen– 

Mansfield 

Agitation 

Inventory Short 

Form (CMAI-

SF) 

(b) Actiwatch. 

Increased time 

spent outdoors 

caused a modest 

improvement in 

sleep; however, 

no measurable 

changes in 

agitation. 

Not enough 

information on 

the 

characteristics 

of the 

therapeutic 

garden. 

No. 

(Connell et al., 

2007)/USA 

To evaluate the 

influence of an 

outdoor 

horticultural 

activity 

program 

compared with 

an indoor 

horticultural 

Randomised 

controlled trial. 

Residents in 

nursing homes 

 (n = 20), 

1 female, 19 

males. 

Mean MMSE 

score = 15.3 ± 

(8.4) 

Horticultural 

activities 

60 mins per 

day*5 days per 

week* 10 

days=10 hrs. 

 

1. Cognitive 

status: Minimal 

Mental Status 

Exam 

(MMSE). 

 2. Agitation: 

CMAI. 

There was an 

improvement in 

maximum sleep 

duration in the 

outdoor activity 

group. The total 

sleep minutes in 

both outdoor and 

indoor groups 

Provision of 

meaningful 

activities 

including 

horticulture/ga

rdening 

activities. 

No. 
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activity 

program on 

sleep and 

behaviour.  

Mean age = 

79.7 ± 

(8.3). 

 3. Sleep: wrist 

actigraphs with 

photocells. 

 

improved 

significantly. 

There was also a 

significant 

improvement in 

verbal agitation 

in the outdoor 

activity group. 

(de Boer et al., 

2017a)/Europe 

To evaluate 

whether 

residents of 

green care 

farms 

participate 

more in 

(physical) 

activities and 

social 

interaction 

compared with 

residents of 

traditional and 

regular small-

scale nursing 

homes. 

Longitudinal 

observation 

study. 

A total of 115 

nursing home 

residents at 

baseline, 100 at 

follow-up. 

S-MMSE, 

mean (SD) = 8 

Baseline phase: 

75% of 

participants 

were female. 

Follow up 

phase: 76% of 

participants 

were female. 

Mean age of 

participants in 

entire groups = 

84 (7.8). 

Green care 

farm (a period 

of 2 weeks) 

4.5 hrs. per 

session * 7 

sessions in 2-

week period = 

63 hrs. 

Observation at 

baseline phase. 

4.5hrs session 

* 6 times in 2 

weeks = 54 hrs. 

at follow-up 

phase. 

1. Cognitive 

impairment: 

Standardised 

Mini-Mental 

State Exam 

 (S- MMSE). 

 2. Activities of 

daily living 

(ADLs): the 

Barthel index. 

 3. Activities: 

Maastricht 

Electronic 

Daily Life 

Observation 

Tool 

(MEDLO). 

Residents of 

green care farm 

significantly 

more often 

participated in 

domestic 

activities and in 

nature-related 

activities and 

significantly less 

often engaged in 

passive activities 

compared with 

residents of 

traditional 

nursing homes. 

Residents of 

green care farm 

had significantly 

more active 

engagement 

and had more 

social interaction. 

Provision of 

meaningful 

activities 

horticulture or 

gardening 

activities. 

No. 
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Besides, they 

came outside 

significantly 

more than 

residents of 

traditional 

nursing homes. 

Residents of 

green care farms 

were 

significantly 

more physically 

active than were 

residents of 

regular small-

scale living 

facilities. 

(de Boer et al., 

2017b)/Europe 

To compare the 

quality of care, 

quality of life 

and related 

outcomes in 

green care 

farms, regular 

small-scale 

living facilities 

and traditional 

nursing homes 

for people with 

dementia. 

A cross-

sectional 

design. 

 

115 residents 

of 18 nursing 

homes. Five 

green care 

farms, 9 

regular small-

scale living 

facilities, and 4 

traditional 

nursing homes, 

Mean MMSE = 

9.7  

A farm 

environment 

(includes 

animals, 

vegetable 

gardens and 

other features 

of a farm 

environment). 

 

1. Cognitive 

impairment: 

Standardised 

Mini-Mental 

State Exam (S- 

MMSE). 

2. Social 

engagement: 

The Revised 

Index for 

Social 

Engagement 

(RISE). 

Higher quality of 

life scores was 

reported for 

residents of green 

care farms, in 

comparison with 

residents of 

traditional 

nursing homes.  

Residents of 

green care farms 

scored higher on 

three quality of 

life domains: 

Provision of 

meaningful 

activities 

gardening 

activities. 

No. 
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75% of 

participants are 

females. 

Mean age = 

83.8 7.8. 

3. 

Neuropsychiatr

ic Symptoms: 

(NPI-NH). 

4. Quality of 

life: QUA- 

LIDEM and 

QoL AD. 

 5. Quality of 

care: Assessed 

by outcomes, 

structure and 

process 

indicators 

(falling 

incidents) 

during last 30 

days. 

6. Agitation: 

Agitation 

Inventory 

(CMAI). 

 7. Depression: 

Cornell Scale 

for Depression 

(CSDD). 

positive affect, 

social relations 

and having 

something to do.  

No differences 

with regular 

small-scale living 

facilities were 

found. 

(de Bruin et al., 

2015)/Europe 

To examine the 

benefits of day 

services at 

green care 

farms (GCFs) 

A qualitative 

study with 

semi-structured 

interviews. 

People with 

dementia who 

attended day 

services at a 

GCF 

Green care 

farms and 

regular daycare 

facility. 

 

 For both the GCF 

and RDCF 

groups, it was 

indicated that day 

services made 

Provision of 

meaningful 

activities 

horticulture or 

No. 
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regarding 

social 

participation 

for people with 

dementia. 

(n = 21), or 

they were on a 

waiting list 

(WL) for day 

services at a 

GCF group (n 

= 12), or 

attended day 

services in a 

regular daycare 

facility RDCF 

(n = 17).  

People with 

dementia in the 

GCF and WL 

group were 

primarily 

males, with an 

average age of 

71 and 76 

years, 

respectively. 

People with 

dementia in the 

RDCF group 

were mostly 

females with 

an average age 

of 85 years. 

people with 

dementia feel 

part of society. 

The most 

important 

domains of social 

participation 

addressed by 

RDCFs were 

social 

interactions and 

recreational 

activities. GCFs 

addressed the 

domains of “paid 

employment” and 

“volunteer 

work.” GCFs are 

valuable 

concerning social 

participation for a 

particular group 

of people with 

dementia. 

gardening 

activities. 

(Detweiler et 

al., 2008)/USA 

To evaluate the 

effects of 

Pre-test/post-

test design. 

Participants in 

a dementia 

A wander 

garden with 

1. Agitation: The use of 

medications was 

The 

therapeutic 
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participation in 

a wander 

garden on 

agitated 

behaviours. 

Observation of 

residents 12 

months before 

and after 

opening the 

garden. 

Unit (n = 34 

males).  

Mean age = 

80.71 years. 

free and direct 

access from the 

dementia unit. 

(a) Cohen–

Mansfield 

Agitation 

Inventory 

(CMAI)  

(b) Incidents 

reports from 

staff 

(c) 

Inappropriate 

behaviour 

reported from 

relatives  

(d) needed 

medications. 

reduced after the 

wander garden 

was opened; 

however, verbal 

agitation did not 

change 

considerably. 

Staff and the 

relatives believed 

that the garden 

resulted in less 

agitation and 

improvements in 

mood and quality 

of life. 

garden is 

incompatible 

with criteria of 

safety and 

accessibility. 

Not much 

information 

was provided 

on the 

characteristics 

of the 

therapeutic 

garden. 

(Edwards et al., 

2013)/Australia 

To examine the 

impact of a 

garden on the 

quality of life 

of residents 

with dementia. 

One group pre-

test post-test. 

10 participants; 

age range: 79-

90 years old.  

Mild to 

moderate 

dementia, 9 

females, 1 

male. 

Voluntary 

access to an 

interactive, 

sensory garden 

for residents 

and staff.  

Baseline phase 

= 10 days, 

residents 

assessed 3 

months after 

the 

construction of 

the garden. 

1. Quality of 

Life: Dementia 

Quality of Life 

Instrument 

(DEMQOL and 

DEMQOL 

Proxy).  

2. Cognitive 

impairment: 

Mini-mental 

Status Exam 

(MMSE). 

3. Depression: 

Cornell Scale 

for Depression 

The garden 

improved the 

mean quality of 

life scores in 

participants by 

over 10%.  

Mean agitation 

and depression 

scores decreased 

by half. 

The garden 

improved the 

quality of life for 

residents. The 

garden offered 

Provision of 

sensory 

stimulations by 

using trees and 

plants. 

No/briefly. 
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in Dementia 

(SCDD).  

4. Agitation: 

Cohen-

Mansfield 

Agitation: 

Inventory 

(CMAI).  

new topics for 

conversation. 

(Gonzalez and 

Kirkevold, 

2015)/Europe 

To ascertain 

the opinions of 

the leaders and 

staff regarding 

the benefits of 

sensory 

gardens (SGs) 

for the 

residents with 

dementia. 

A Cross-

sectional E-

mail survey. 

121 leaders of 

nursing homes 

and 302 staff 

leaders: 87 

females, 13 

males; staff: 95 

females, 5 

males. 

Sensory 

gardens (a kind 

of therapeutic 

garden). 

 

 SGs facilitated 

taking residents 

outdoors, offered 

topics for 

communication 

and improved 

contact and social 

privacy for 

relatives.  

Provision of 

sensory 

stimulations by 

using different 

plants.  

No. 

(Hernandez, 

2007)/USA 

To evaluate the 

effects of 

garden design 

on the quality 

of life of 

residents. 

Multi-method 

qualitative re- 

search 

techniques 

Interviews with 

staff, family 

members and 

architects. 

 

Staff (n = 28) 

Family 

members  

(n = 12), 

Architects (n = 

5) in two 

dementia units 

in Midwest 

USA. 

Behaviour 

mapping was 

conducted 

during a 

minimum of 

five randomly 

assigned 30 

min periods 

from 7:00 

AM–11:00 PM 

every day of 

the week, 

including 

1. Residents, 

staff and 

family 

members were 

interviewed to 

ascertain 

garden use. 

2. Observation 

of how the 

garden was 

used by people 

with dementia 

The garden 

improved 

residents’ quality 

of life. Gardens 

created a better 

quality of life, 

through passive 

use (sitting 

outside), mild 

activities 

(reduction in 

stress and 

agitation), active 

The 

therapeutic 

garden is 

incompatible 

with the 

criteria of 

safety and 

accessibility. 

There is not 

enough 

information 

about the 

characteristics 

No/briefly. 
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weekends, in a 

garden space. 

(behavioural 

mapping).  

3. Emotional 

reactions: 

Apparent 

Affect Rating 

Scale (AARS). 

use (physical 

activities, social 

activities, cultural 

activities) and 

direct garden use.  

of the 

therapeutic 

garden. 

(Jarrott and 

Gigliotti, 

2010)/USA 

To compare the 

benefits 

between 

traditional 

activities (TA) 

and 

horticultural- 

based (HT) 

activities on 

engagement 

and affect. 

RCT, 

Comparative 

study.  

129 

participants 

diagnosed with 

dementia from 

eight care 

programs 

Percentage of 

females in the 

entire group = 

53.1%. 

Mean age of 

the entire 

group = 80.09. 

Horticultural 

(HT) or 

traditional 

(TA) activities.  

50 mins per 

session * 2 

times per week 

* 6 weeks = 10 

hrs. 

 

1. Cognitive 

impairment: 

Minimal 

Mental Status 

Exam 

(MMSE).  

2. Affect: 

Apparent 

Affect Rating 

Scale (AARS). 

3. Engagement: 

Menorah Park 

Engagement 

Scale (MPES). 

There were no 

significant 

differences in 

affect between 

the two groups. 

The HT group 

showed a higher 

level of active, 

passive and other 

engagement, 

while the TA 

group was self-

engaged. 

Provision of 

meaningful 

activities 

horticulture/ga

rdening 

activities. 

No. 

(Luk et al., 

2011)/Asia 

To investigate 

the effect of 

horticulture 

and gardening 

activities on 

agitation of 

residents with 

dementia.  

A single-blind 

with pre-post-

test design. 

14 subjects 

with dementia,  

C-MMSE score 

= 13.4, mean 

age = 84.9 (± 

8.3). 

Percentage of 

female in the 

entire group = 

92.9%. 

Gardening 

activities for 

the intervention 

group and 

table-top 

activities for 

the control 

group. 

30mins per 

session * 2 

1. Cognitive 

impairment: 

Mini-mental 

Status Exam 

(MMSE). 

2. Agitation: 

CMAI. 

There was a 

decreasing trend 

in physically 

non-aggressive 

behaviour in the 

experimental 

group. However, 

no significant 

reduction in 

agitation resulted 

Provision of 

meaningful 

activities 

horticulture/ga

rdening 

activities. 

No 
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times per week 

* 6 weeks = 6 

hrs. 

from the 

intervention.  

(Rappe and 

Topo, 2007)/ 

Europe 

To examine the 

influence of 

plants on the 

well-being of 

older people 

with dementia. 

Study 1: 

Survey with 

both scaled and 

open-ended 

questions with 

staff.  

Study 2: 

Observation of 

residents. 

Study 1: Staff  

(n = 65), 10 

residential care 

homes. 

Study 2: 

Residents with 

dementia (n = 

123), from two 

daycare units, 

(Mean MMSE 

= 20), mean 

age 77 years) 

and six 

residential care 

units, (mean 

MMSE score = 

12) mean age = 

84 years. More 

females than 

males. 

 Green 

environments. 

 

Study 1: 

Survey. 

Study 2: 

Dementia Care 

Mapping 

(DCM). 

Study 1: Plants 

improved the 

psychological 

well-being and 

social 

relationships of 

people with 

dementia by 

offering topics 

for conversation.  

Study 2: Green 

environments 

supported the 

identity of people 

with dementia 

and created an 

active 

atmosphere in the 

units. 

Provision of 

sensory 

stimulations by 

using plants; 

however, the 

garden was 

incompatible 

with the 

criteria of 

safety and 

accessibility. 

 

(Raske, 

2010)/USA 

To evaluate the 

impact of the 

construction 

and use of an 

enabling 

garden on 

resident quality 

of life.  

Descriptive 

study. 

Qualitative 

interviews with 

staff, family 

members and 

residents. 

43 participants; 

included 16 

residents, 6 

family 

members, 15 

staff members, 

and six gardens 

An enabling 

garden (a kind 

of therapeutic 

garden).  

1. Cognitive 

impairment: 

Minimal 

Mental Status. 

Exam (MMSE)  

2. Coding of 

type and 

Results revealed 

the garden had 

positive effects 

on residents’ 

quality of life, 

particularly 

regarding 

meaningful daily 

There is not 

much 

information on 

the exact 

characteristics 

of the 

therapeutic 

garden. 

No. 
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club 

volunteers. 

Mean age of 

residents 

interviewed = 

(81.4); 

6 were men 

and 10 were 

women.  

location of 

activities. 

activities, 

resident 

relationships, and 

functional 

competency. 

 



 

51 

 

Methodological Approach 

Of the 15 studies included in this narrative review, several methods were used to 

assess the influence of outdoor natural landscape on people with dementia. Three 

studies adopted a mixed-method approach, while the remaining 12 studies exclusively 

utilised either a qualitative or quantitative approach. Five studies used a descriptive 

study design (de Bruin et al., 2015; Gonzalez & Kirkevold, 2015; Hernandez, 2007; 

Rappe & Topo, 2007; Raske, 2010), four were observational studies (Bruin et al., 2009; 

de Boer, Hamers, Zwakhalen, Tan, Beerens, et al., 2017; de Boer, Hamers, Zwakhalen, 

Tan, & Verbeek, 2017; Detweiler et al., 2008) and six studies were intervention studies 

(Anderson et al., 2011; Calkins et al., 2007; Connell et al., 2007; Edwards et al., 2013; 

Jarrott & Gigliotti, 2010; Luk et al., 2011) of which three were randomised control trials 

(Connell et al., 2007; Jarrott & Gigliotti, 2010; Luk et al., 2011) and three were quasi-

experimental studies (Anderson et al., 2011; Calkins et al., 2007; Edwards et al., 2013). 

Study Region 

The majority of studies were conducted in Europe (n = 6); (Bruin et al., 2009; de 

Boer, Hamers, Zwakhalen, Tan, Beerens, et al., 2017; de Boer, Hamers, Zwakhalen, 

Tan, & Verbeek, 2017; de Bruin et al., 2015; Gonzalez & Kirkevold, 2015; Rappe & 

Topo, 2007) and the USA (n = 6); (Calkins et al., 2007; Connell et al., 2007; Detweiler 

et al., 2008; Hernandez, 2007; Jarrott & Gigliotti, 2010; Raske, 2010). Two studies 

(Anderson et al., 2011; Edwards et al., 2013) were conducted in Australia and one in 

Asia (Luk et al., 2011). 

Study Participants 

The reviewed studies included a total number of 1,179 participants (people with 

dementia, staff and family members) of which their sample size varied between 10 
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(Edwards et al., 2013) to 423 (Gonzalez & Kirkevold, 2015). The mean age of people 

with dementia who participated in the studies ranged from 71 (de Bruin et al., 2015) to 

89 years (Anderson et al., 2011). 

The number of female participants with dementia was higher than males, except 

in three studies where the number of male participants was higher than females (Bruin 

et al., 2009; de Bruin et al., 2015; Detweiler et al., 2008). In addition, the mean level of 

cognitive impairment in participants varied in the studies between mild to a severe level 

of dementia. The average Mini-Mental State Examination (MMSE) was between 5.7 

(Anderson et al., 2011) and 20 (de Bruin et al., 2015; Rappe & Topo, 2007). However, 

some studies did not describe the precise level of cognitive impairment of participants 

(Detweiler et al., 2008; Hernandez, 2007; Raske, 2010). 

Intervention Studies 

Three types of outdoor natural landscape interventions were identified within the 

15 reviewed studies. They were horticultural activities (Connell et al., 2007; Jarrott & 

Gigliotti, 2010; Luk et al., 2011), therapeutic gardens (Anderson et al., 2011; Calkins et 

al., 2007; Detweiler et al., 2008; Edwards et al., 2013; Gonzalez & Kirkevold, 2015; 

Hernandez, 2007; Rappe & Topo, 2007; Raske, 2010) and green care farms (Bruin et 

al., 2009; de Boer, Hamers, Zwakhalen, Tan, Beerens, et al., 2017; de Boer, Hamers, 

Zwakhalen, Tan, & Verbeek, 2017; de Bruin et al., 2015). The efficacy of outdoor 

natural landscape interventions on agitation, apathy and engagement of people with 

dementia was generally reported in the studies mentioned above. However, sometimes 

detailed information about the applied intervention protocol was missing, which could 

have been useful for replication of the protocol in future studies. Jarrott and Gigliotti 
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(2010) outlined a clear and detailed intervention protocol, while most of the other 

studies briefly described the intervention procedure. 

Additionally, none of the randomised control trials (RCTs) provided an adequate 

description of the process of randomisation or blinding (Connell et al., 2007; Jarrott & 

Gigliotti, 2010; Luk et al., 2011) for eliminating selection bias in treatment assignment 

(Connell et al., 2007; Jarrott & Gigliotti, 2010). Two of the RCTs had small sample 

sizes. In the study conducted by Connell et al. (2007) 10 participants took part in each 

group of the study (i.e., outdoor activity group and indoor activity group). In the 

investigation conducted by Luk et al. (2011), just seven participants in the intervention 

group and six in the control group participated. These small sample sizes decreased the 

reliability of both the Connell et al. (2007) and Luk et al. (2011) study results. The 

following subsections will present more in-depth information regarding each type of 

intervention. 

Horticulture Activities 

The effectiveness of horticultural activities on the signs and symptoms of 

dementia have been addressed in three studies using quantitative approaches (Connell et 

al., 2007; Jarrott & Gigliotti, 2010; Luk et al., 2011). Two studies (Connell et al., 2007; 

Luk et al., 2011) applied horticultural activities as a way to reduce agitation, while one 

study (Jarrott & Gigliotti, 2010) used these activities to increase the level of 

engagement in people with dementia. Luk et al. (2011) did not report any significant 

effect of horticultural activities on reducing agitation, but the two others revealed that 

horticultural activities reduce verbal agitation (Connell et al., 2007) and increase 

engagement of people with dementia (Jarrott & Gigliotti, 2010). This increase in the 

level of engagement occurred either actively (i.e., physically or verbally responding to 



 

54 

 

the presented activity) or passively (i.e., observing and listening to the presented 

activity). However, both studies did not include a follow-up phase to determine the 

sustainability of the intervention’s effect. 

Therapeutic Gardens 

Therapeutic gardens as one type of an outdoor natural landscape consisting of 

green and blue components have been examined in eight studies for the influence of 

therapeutic gardens on the signs and symptoms of dementia (Anderson et al., 2011; 

Calkins et al., 2007; Detweiler et al., 2008; Edwards et al., 2013; Gonzalez & 

Kirkevold, 2015; Hernandez, 2007; Rappe & Topo, 2007; Raske, 2010). Three of these 

studies reported positive effects of therapeutic gardens on engagement and socialisation 

of people with dementia (Hernandez, 2007; Rappe & Topo, 2007; Raske, 2010). These 

studies showed that therapeutic gardens increase the level of participation in activities 

such as watering, planting and watching flowers (Hernandez, 2007; Raske, 2010), or 

increased communication among people with dementia (Rappe & Topo, 2007). 

These studies are mainly based on descriptive or qualitative approaches with a 

duration of data collection varying between 2 consecutive days (Rappe & Topo, 2007) 

and 4 weeks (Hernandez, 2007). Unfortunately, a detailed interpretation or description 

of both the data collection and results were not provided in these studies. Additionally, 

only proxies such as staff or family members were interviewed rather than people with 

dementia (Hernandez, 2007; Rappe & Topo, 2007). 

The next three studies (Calkins et al., 2007; Detweiler et al., 2008; Gonzalez & 

Kirkevold, 2015) employed a quantitative approach to investigate the impact of 

therapeutic gardens on people with dementia. Of these, two assessed the efficacy of 

therapeutic gardens on the level of agitation and reported no significant impact (Calkins 
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et al., 2007; Detweiler et al., 2008). The third study showed that the therapeutic garden 

improves socialisation and communication of people with dementia (Gonzalez & 

Kirkevold, 2015). However, none of these studies addressed objective outcome 

measures (i.e., results were based on web-based surveys of nursing home leaders). Also, 

none of these studies undertook qualitative interviews with people with dementia to 

seek their views on the effect of the therapeutic garden. 

The two remaining studies used mixed-method approaches to evaluate the 

effects of therapeutic gardens on the agitation of people with dementia (Anderson et al., 

2011; Edwards et al., 2013). One study showed a decrease in agitated behaviours of 

people with dementia (Edwards et al., 2013). There were no follow-up measurements to 

assess whether the intervention effects were sustained over time. In addition, qualitative 

interviews were only conducted with staff and not with people with dementia, who were 

the primary users of the therapeutic garden.  

The last study by Anderson et al. (2011) compared the level of engagement and 

agitation of people with dementia when using a multisensory room and a therapeutic 

garden. They demonstrated a high level of engagement in people with dementia in both 

environments. They concluded that their small sample size (n = 5) limited an 

understanding of pre- and post-changes in the agitation of people with dementia. 

Green Care Farms 

The therapeutic impacts of green care farms as another type of designed outdoor 

natural landscape on people with dementia have been evaluated in four studies, focusing 

on either engagement (Bruin et al., 2009; de Boer, Hamers, Zwakhalen, Tan, Beerens, et 

al., 2017; de Bruin et al., 2015) or neuropsychiatric symptoms, such as agitation and 

apathy, (de Boer, Hamers, Zwakhalen, Tan, & Verbeek, 2017). Green care farms were 
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shown to have a positive influence on the level of socialisation and engagement of 

people with dementia, and no significant effect on the level of neuropsychiatric 

symptoms, including agitation. However, the use of an observational study design could 

hinder the determination of the cause and effect relationship to accurately show whether 

green care farms leads to an improvement in behavioural signs and symptoms of 

dementia (Bruin et al., 2009; de Boer, Hamers, Zwakhalen, Tan, Beerens, et al., 2017; 

de Boer, Hamers, Zwakhalen, Tan, & Verbeek, 2017). Semi-structured interviews can 

also be potentially biased when the selection of participants is undertaken by care 

professionals (de Bruin et al., 2015). 

Intervention Dose 

The average total intervention duration and frequency varied among the studies, 

which took place over weeks to months. That is, the total intervention dose in the 

studies was between 3.5 hours (Calkins et al., 2007) and 63 hours (de Boer, Hamers, 

Zwakhalen, Tan, Beerens, et al., 2017). The average total intervention duration and 

frequency in the studies was approximately 20 hours. 

Assessment Tools 

Among the assessment tools applied for measurement of agitation, five studies 

used the Cohen-Mansfield Agitation Inventory (CMAI) (Calkins et al., 2007; Connell et 

al., 2007; Detweiler et al., 2008; Edwards et al., 2013; Luk et al., 2011), while other 

studies used either the Neuropsychiatric Inventory-Nursing Home Version (NPI-NH) 

(de Boer, Hamers, Zwakhalen, Tan, & Verbeek, 2017) or coded different behaviours 

through observation of participants (Anderson et al., 2011). The single study that 

assessed apathy (de Boer, Hamers, Zwakhalen, Tan, & Verbeek, 2017) used the 

Neuropsychiatric Inventory-Nursing Home Version (NPI-NH).  
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Assessment tools used for the measurement of social engagement in people with 

dementia varied in different studies. Two studies (Hernandez, 2007; Rappe & Topo, 

2007) observed participants’ social engagement and activities through Dementia Care 

Mapping 7th (DCM), one study (Jarrott & Gigliotti, 2010) through the Menorah Park 

Engagement Scale and one (de Boer, Hamers, Zwakhalen, Tan, Beerens, et al., 2017) 

via The Maastricht Electronic Daily Life Observation tool (MEDLO-tool). In two other 

studies, observers recorded participants’ type and location of activities, including indoor 

and outdoor activities (Bruin et al., 2009), or coded different activities undertaken by 

participants into the four levels of very engaged, engaged, neutral and disengaged 

(Anderson et al., 2011). Other studies examined social engagement through a survey 

(Gonzalez & Kirkevold, 2015), interviews (Raske, 2010) or focus groups (de Bruin et 

al., 2015). 

Additionally, the review shows that different studies have different ways of 

defining engagement, thus making comparisons across studies difficult. Engagement 

was assessed via the level of stimulation, for example, active or passive stimulation 

(Hernandez, 2007; Jarrott & Gigliotti, 2010), the level of social interaction, for example, 

communication and interaction between residents (Anderson et al., 2011; Gonzalez & 

Kirkevold, 2015; Raske, 2010), the level of financial incentive, such as volunteer or 

paid work (de Bruin et al., 2015), temporal commitment, such as when residents visited 

or talked about the garden (Rappe & Topo, 2007), or type of activities (ranging from 

drinking to outdoor-related activities) (Bruin et al., 2009; de Boer, Hamers, Zwakhalen, 

Tan, Beerens, et al., 2017).  
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Outdoor Natural Landscape Design 

The design of each outdoor natural landscape consists of the different phases of 

site analysis (Hansen & Alvarez, 2016), environmental assessments (Alzheimer's WA, 

2018) to check whether DFE characteristics (Graham-Cochrane, 2010) are followed, 

and of providing conceptual diagrams and plans of the outdoor natural landscape 

(Chapman, 2015). These phases in the design of an outdoor natural landscape were 

investigated in the included studies as outlined below. 

Site Analysis 

The primary step for designing each outdoor natural landscape is an analysis or 

audit of the site or environment to recognise various conditions of the site, including 

soil, water, drainage and sunlight/shade requirements, which affect the type and location 

of plants (Hansen & Alvarez, 2016). Among the 15 studies investigated, none described 

the site analysis, site characteristics and the process of how the outdoor natural 

landscape was designed or how the plants were selected. There was no information on 

the plants, trees or any other architectural elements in the outdoor natural landscape. In 

one study (Rappe & Topo, 2007) the designers planted the plant called Nérium 

oleánder, which is toxic if eaten and may have placed people with dementia at risk of 

being poisoned.  

Environmental Assessment Phase  

Utilising audit tools that are aligned with the characteristics of a DFE is another 

complementary step in analysing the site before the design of the environment, which 

creates a useful framework for the assessment of the environment (Alzheimer's WA, 

2018). Among the 15 studies retrieved, almost half (n = 8) specifically discussed the 

design of outdoor natural landscapes for people with dementia (Anderson et al., 2011; 
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Calkins et al., 2007; Detweiler et al., 2008; Edwards et al., 2013; Gonzalez & 

Kirkevold, 2015; Hernandez, 2007; Rappe & Topo, 2007; Raske, 2010), yet none of 

these studies included an environmental assessment before the design. Such assessment 

is an essential phase in the outdoor natural landscape design process, which helps 

designers understand the strengths and weakness of the environment and users’ needs 

before any design takes place (Chapman, 2015; Hansen & Alvarez, 2016; Reardon, 

2013). 

Dementia-Friendly Environment Characteristics 

As mentioned previously, DFE characteristics that should be applied in 

designing outdoor natural landscape are orientation, accessibility, socialisation, 

meaningful activities, reminiscence, sensory stimulation, safety and sustainability 

(Graham-Cochrane, 2010). 

Of the 15 studies, the design of three outdoor natural landscapes did not comply 

with the characteristics of a DFE. These studies (Detweiler et al., 2008; Hernandez, 

2007; Rappe & Topo, 2007) did not take into consideration the criteria of safety and 

accessibility of the outdoor natural landscape in the design. Seven studies focused on 

just one characteristic of a DFE in the outdoor natural landscape, such as the provision 

of meaningful activities, including gardening programs (Bruin et al., 2009; Connell et 

al., 2007; de Boer, Hamers, Zwakhalen, Tan, Beerens, et al., 2017; de Boer, Hamers, 

Zwakhalen, Tan, & Verbeek, 2017; de Bruin et al., 2015; Jarrott & Gigliotti, 2010; Luk 

et al., 2011). Three studies considered several sensory stimulations in outdoor natural 

landscapes, but other DFE characteristics were ignored (Anderson et al., 2011; Edwards 

et al., 2013; Gonzalez & Kirkevold, 2015). The two remaining studies (Calkins et al., 

2007; Raske, 2010) did not provide adequate evidence concerning the characteristics of 
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the outdoor natural landscapes to determine whether they are suitably compatible with 

DFE characteristics. 

Outdoor Natural Landscape Plan 

The last step in the design of an outdoor natural landscape is providing 

conceptual diagrams and plans involving the essential architectural elements and details 

for implementation in the outdoor natural landscape following site analysis and 

individuals’ need (Chapman, 2015). 

None of the 15 studies investigated included a detailed architectural plan of the 

outdoor natural landscape as a guideline for future studies. Two out of the 15 studies 

briefly showed some layouts or architectural plans of the outdoor natural landscape in 

unspecified scales (Edwards et al., 2013; Hernandez, 2007). 

Discussion 

This narrative review investigated qualitative, quantitative and mixed-method 

studies to assess the effectiveness of outdoor natural landscapes concerning the 

behavioural and psychological signs and symptoms of dementia, including agitation and 

apathy, and engagement. Several major topics for discussion emerged from this review. 

From a statistical point of view, when looking at the dates of publication, articles 

from the USA form one early group, while the most recent articles are from either 

Europe or Australia. Most of the articles are from Western countries, including those in 

Europe. This could be explained by the language criterion being restricted to English 

during the review process, thus automatically eliminating articles in any other 

languages, but these results could also be associated with the evidence that Europe has a 

long tradition in the history of therapeutic landscape design (Gesler, 2003; Heathcote & 

Jencks, 2010). For example, Epidaurus in Greece (Gesler, 1993), Lourdes in France 
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(Gesler, 1996) and Bath in England (Kearns & Gesler, 1998) were among the first 

traditional sites with a reputation for healing using therapeutic landscapes. St Thomas’s 

hospital in London, the Lariboisiere hospital in Paris and the Royal Navy Hospital at 

Plymouth, England, were among the first contemporary examples of the incorporation 

of landscape within indoor spaces for therapeutic purposes. For example, an outdoor 

natural landscape was incorporated within the hospital environment as a central 

courtyard, and patients were able to see the landscape through the windows (Marcus & 

Sachs, 2014). This also raises the question of whether culture is an influencing factor 

when exploring this topic, a concept first mentioned by Gesler (1992). For example, has 

the investigation of the therapeutic landscape effect been something that has interested 

Western countries due to their long tradition in designing therapeutic landscape, or, on 

the contrary, has there been a lack of interest or understanding in this area by other 

cultures? At a time of high international mobility across the globe, further studies on 

this aspect could provide a significant contribution to inform how cultural values 

contribute to well-being and healing for people with dementia. 

The outcomes of preliminary studies in the study of outdoor natural landscape 

design and health to date suggest that outdoor natural interventions can lead to 

improved outcomes in people with dementia, specifically some BPSD, including 

agitation and apathy and also engagement, in people with dementia. However, with a 

limited body of literature, it is difficult to reach a definite conclusion. More rigorous 

studies with precise outdoor natural landscape designs are needed to investigate the 

impact of an outdoor natural landscape that is aligned with the characteristics of a DFE 

on agitation, apathy and engagement of people with dementia in LTC. Importantly, the 

voice of people with dementia could be a factor to consider during the design of outdoor 

natural landscapes. To date, this is a factor that has been widely disregarded in the 
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literature. The needs and expectations of people with dementia living in LTC facilities 

could be sought in future research in order to have a better understanding of their 

preferences for outdoor natural landscape design. 

From the perspective of outdoor natural landscape design, research on the 

outdoor natural landscape has provided insufficient layouts and architectural plans. This 

could be further developed not only to validate the entirety of the methodology but also 

to create a body of best practices. Although several studies have attempted to address 

some characteristics of a DFE in an outdoor natural landscape design, such as the 

inclusion of meaningful activities (i.e., gardening), or sensory stimulation, other aspects 

of a DFE, such as safety and accessibility, seem not to have been considered in the 

design. This limits the efficacy of the landscape for people with dementia in LTC 

facilities. Therefore, further research is needed in which the eight mentioned 

characteristics of DFE could be systematically applied, and their effectiveness 

evaluated. The Living Garden at the Family Life Center in Michigan is one case 

example of a successfully designed outdoor natural landscape for people with dementia 

(Marcus & Sachs, 2014), where specific measures have been taken for providing each 

of these characteristics. The approach used in designing the outdoor natural landscape in 

the Life Center could be used as a guideline for future researchers. 

Additionally, this review highlights the need for the development of a 

comprehensive protocol of outdoor natural landscape interventions that include detailed 

information of the applied methodology, including follow-up and environmental 

assessment phases as well as the architectural design. Furthermore, if future studies 

would integrate both qualitative and quantitative approaches, this would address the 

limitations of a single method and gain more credibility for the approach (Agency for 

Healthcare Research and Quality, 2013). 
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Finally, several limitations should be considered when examining the outcomes 

of this review. First, indoor natural landscapes were excluded in the review since 

several studies have focused on this area previously (Lee & Kim, 2008; Tse, 2010). 

Future reviews could consider examining indoor horticultural activities (i.e., indoor 

gardening), which would lead to an in-depth understanding of the effects of indoor 

natural interventions. Secondly, the methodological diversity of the included studies, as 

well as the descriptive approaches of some studies, prohibited the use of a systematic or 

meta-analytic approach to undertaking quantitative evaluations of the effectiveness of 

outdoor natural landscapes during the review process. Last but not least, as indicated 

earlier, the search was limited to studies written in English, and as a result, some 

relevant articles published in other languages may have been eliminated from the 

search. 

Conclusion 

This narrative review investigated the effect of outdoor natural landscape 

aligned with the characteristics of a DFE on agitation, apathy and engagement of people 

with dementia in LTC facilities. Although social scientists and health geographers have 

increasingly studied the relationship between the outdoor natural landscape, health and 

the healing process, currently there is inadequate evidence to support the use of the 

outdoor natural landscape for people with dementia living in LTC.  

However, a significant body of research showed the therapeutic potential of 

outdoor natural landscapes on the health and well-being of individuals. Along with 

these studies, the poor environmental and institutional-like conditions of LTC facilities, 

which cannot fulfil the needs of people with dementia, have focused attention on 

transforming environments to more liveable places. These transformations could be 
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facilitated by the creation of DFEs encompassing both indoor and outdoor spaces. DFE 

characteristics could be applied in the design of outdoor natural landscapes in order to 

not only make a more liveable and comfortable environment for people with dementia 

but also to utilise the therapeutic potential of the outdoor natural landscapes. 

However, due to the complexity of the outdoor natural landscape concept and its 

value in the health care system, especially for those with dementia living in LTC 

facilities, more studies are needed to address the existing studies’ limitations. Studies to 

date appear to have overlooked the role of architectural design which creates places or 

outdoor natural landscapes. An in-depth understanding of the characteristics of DFEs in 

the design of outdoor natural landscapes can help researchers and designers to design 

more effectively for users such as people with dementia. 
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Literature Review Update 

The narrative review of studies, which focused on the effects of the outdoor 

natural landscapes on agitation, apathy and engagement of people with dementia living 

in LTC facilities, was updated to include the period of January 2017 to February 2020 

in peer-reviewed journals from the nine databases: Scopus, ProQuest, Web of Science, 

Science Direct, Embase, CINAHL plus with full text, MEDLINE, PubMed, and Google 

Scholar. The search strategy and search terms used were the same as reported in the 

earlier review (Motealleh et al., 2019). After importing the records into Endnote X9 

software (Web of Science Group, 2019), they were screened based on the same 

eligibility and inclusion criteria as in the published review paper. 

Having investigated the nine databases, 79 articles were retrieved. After 

removing 10 duplicates, 69 articles were screened based on their title and abstract, and 

following elimination of irrelevant articles, a total of 13 articles were retained for full-

text review. Ten of these were excluded as they did not meet the inclusion criteria, 

leaving three eligible articles. The reasons the 10 articles identified were excluded are as 

follows: studies involved settings other than LTC facilities (n = 3), studies focused on 

other outcome measures, including mood and memory retrieval (n = 2), studies 

addressed the effects of indoor gardening or indoor gardens on BPSD (n = 2), editorial 

and opinions papers (n = 3). The three articles included are listed in Table 2.4. 
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Table 2.4 

Outdoor Natural Landscape Updated Literature 

Study/Region Purpose Study design Study 

participants 

Intervention 

dose 

Assessment 

tools 

Findings DFE 

characteristics 

Site analysis/ 

Architectural 

plan 

(Evans et al., 

2019)/ the UK 

To explore the 

opportunities, 

benefits, 

barriers and 

enablers to 

interaction with 

nature for 

people with 

dementia in 

residential care 

and extra care 

housing 

schemes in the 

UK. 

Qualitative 

case studies 

with an online 

survey along 

with interviews 

with residents, 

staff and family 

carers. 

144 

respondents to 

the online 

survey from 

staff members, 

residents and 

families of six 

sites.  

Interviews with 

19 residents, 5 

managers and 

11 staff 

members. 

 

Green dementia 

care consists of 

indoor and 

outdoor nature-

related 

activities and 

connection 

with nature. 

1. Online 

survey.  

2. Residents 

and staff 

members were 

interviewed to 

ascertain their 

perception of 

the garden. 

 

A wide range of 

nature-based 

activities, both 

indoor and 

outdoor, was 

reported by the 

participants. 

Nature 

benefited both 

the residents in 

terms of 

improving 

mood and 

behaviours, 

promoting 

social 

interaction and 

motivation. In 

addition, nature 

improved job 

satisfaction for 

staff members. 

Provision of 

several DFE 

characteristics 

in each of the 

six facilities, 

such as 

meaningful 

activities and 

socialisation.  

No. 
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(Liao et al., 

2018)/ the 

USA 

To determine 

the benefits of 

gardens for 

people with 

dementia. 

A pilot study 

with semi-

structured 

questionnaires 

with staff 

members. 

Staff members 

from nine 

dementia care 

facilities (n = 

42). 

Free garden use 

group (n = 7) 

and limited 

garden use 

group (n = 35). 

Age Range: 19-

70 years old. 

Garden visits. 

No records of 

the exact 

intervention 

dose. 

 

1. Open-ended 

questionnaires. 

The garden 

decreased 

agitation and 

depression and 

also improved 

mood and 

socialisation in 

people with 

dementia. 

Staff reported 

that the positive 

impacts of the 

garden on 

participants 

with free access 

to the garden 

were higher 

Provision of 

several DFE 

characteristics 

in each of the 

nine facilities 

such as 

sensory 

stimulations 

safety and 

meaningful 

activities. 

No. 
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than those with 

limited access. 

(Prolo & 

Sassi, 2017)/ 

Switzerland 

To examine 

how regular 

visits to a 

sensory garden 

impact social 

interaction and 

quality of life. 

A quasi 

experimental 

study with 

semi-structured 

interviews with 

people with 

dementia along 

with 

questionnaire 

to family 

members and 

care givers. 

Residents from 

one dementia 

care facility 

(n = 15). 

11 females and 

4 males. 

Age Range: 69-

87 years old. 

Mild to 

moderate 

dementia. 

Sensory garden 

(therapeutic 

garden) for 

3 months. 

No records of 

the exact 

intervention 

dose. 

 

1. Caregiver 

Burden 

Assessment 

tool (CBA). 

2. Observation 

of how the 

garden was 

used by people 

with dementia 

and how people 

responded to 

the garden. 

 

All participants 

felt more 

relaxed and 

calmer after 

visiting the 

sensory garden 

for 3 months 

(90 days). 

Some garden 

features such as 

a “broken 

clock” became a 

talking point 

and facilitated 

communication. 

The garden 

decreased 

aggressiveness 

and anxiety in 

people with 

dementia, and 

improved 

socialisation. 

Provision of 

sensory 

stimulations 

safety, 

accessibility 

and 

socialisation. 

No site 

analysis/a few 

architectural 

layouts. 
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Three new studies investigating the positive effects of outdoor natural 

landscapes on engagement, agitation and/or apathy of people with dementia were 

retrieved: Evans et al. (2019), Liao et al. (2018) and Prolo and Sassi (2017). Four 

methodological approaches were used to assess the influence of outdoor natural 

landscape on people with dementia. Evans et al. (2019) adopted qualitative case studies 

at six sites along with an online survey, while Liao et al. (2018) applied a pilot study 

with semi-structured questionnaires with staff members. In addition, Prolo and Sassi 

(2017) conducted a mixed-method study consisting of a pre- and post-quasi-

experimental study along with semi-structured interviews with people with dementia. 

Of these three studies, two were conducted in Europe (n = 2) (Evans et al., 2019; 

Prolo & Sassi, 2017) and one in the USA (Liao et al., 2018). The studies included a total 

number of 236 participants (i.e., people with dementia, staff and family members) of 

which the sample size varied between 15 (Prolo & Sassi, 2017) to 179 (Evans et al., 

2019). The age range of people who participated in two of the studies was 19-70 (Liao 

et al., 2018) and 69-87 (Prolo & Sassi, 2017), and the level of cognitive impairment in 

people with dementia varied in the studies. In the study conducted by Prolo and Sassi 

(2017), individuals were in the moderate stage of dementia, while in the study by Liao 

et al. (2018) people were in the mild to severe stages of dementia. In general, the 

number of female participants in the studies was higher than males and was 11 out of 15 

participants (Prolo & Sassi, 2017) and 42 out of 42 participants (Liao et al., 2018). 

Evans et al. (2019) did not describe the level of cognitive impairment of participants nor 

the mean age or the gender of participants.  

Only two types of outdoor natural landscape interventions were identified within 

the three reviewed studies. Two were therapeutic gardens (Liao et al., 2018; Prolo & 

Sassi, 2017) and one was focused on the provision of outdoor and indoor nature-based 
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activities as well as outdoor exercises for people with dementia (Evans et al., 2019). Of 

the three reviewed studies, none assessed apathy as an outcome measure, while all three 

studies evaluated other behavioural symptoms of dementia, such as agitation as well as 

engagement. These studies reported the positive effects of the outdoor natural 

landscapes on improving socialisation and the agitated behaviours of people with 

dementia (Evans et al., 2019; Liao et al., 2018; Prolo & Sassi, 2017). Evans et al. (2019) 

in an online survey with 144 respondents along with interviews with people with 

dementia, staff and family members at three RACFs and three care housing schemes 

demonstrated that connection with nature and engaging in nature-based activities can 

improve social interaction and engagement in people with dementia. Respondents also 

highlighted that connection with nature and engaging in nature-related activities 

improved the mood, sleep and agitated behaviours of people with dementia. In addition, 

this connection improved staff members’ morale and job satisfaction. Liao et al. (2018) 

investigated the potential benefits of the gardens in nine dementia care facilities for 

people with dementia through semi-structured interviews with 42 staff members in a 

pilot study. The findings of the interviews determined that visiting the gardens 

improved agitation, mood, depression and level of socialisation in people with 

dementia. Furthermore, staff reported that the positive impacts of the gardens on the 

people with dementia who had free access to the garden were higher than those with 

limited garden access. Prolo and Sassi (2017) investigated the efficacy of a garden 

designed with several sensory plants and artistic elements in the socialisation and 

quality of life of people with dementia, and they indicated that after 3 months of 

experiencing such a garden the majority of participants felt calmer. They also reported 

that the garden improved socialisation and engagement in people with dementia.  
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The essential sequences of the design of an outdoor natural landscape consisting 

of site analysis, and environmental assessment, previously described in the literature 

(Motealleh et al., 2019), were investigated in the included studies. Among the three 

studies, none discussed the environmental assessment phase prior to the design. Prolo 

and Sassi (2017) presented the only study which adopted DFE principles into practice. 

They described the design and features of the garden for people with dementia and 

illustrated their study with some garden layouts. In the other two retrieved studies 

(Evans et al., 2019; Liao et al., 2018), there was limited information on the employment 

of the eight DFE characteristics in the facilities’ gardens. However, the descriptions of 

gardens in these studies showed the presence of a few features in line with DFE 

characteristics. For example, in the study by Evans et al. (2019), opportunities for 

undertaking nature-based meaningful activities (e.g., growing vegetable, observing 

birds, feeding pets) and socialisation with others were two DFE characteristics that were 

highlighted by the interviewees in the six research sites. In addition, in the study by 

Liao et al. (2018), the description of the gardens in nine dementia care facilities showed 

each garden varied in terms of design and the garden features promoted only a few DFE 

characteristics. 

These three studies showed promising results of the effectiveness of outdoor 

natural landscapes on reducing agitation and improving engagement and socialisation of 

people with dementia. However, they were either descriptive in nature or lacked 

detailed information on the quantitative experiments, which emphasises the need and 

importance of further studies to evaluate the cause and effect relationship. Robust 

interventional studies comprising a larger group of people with dementia following a 

detailed protocol will lead to more definitive conclusions on the efficacy of the outdoor 

natural landscapes on BPSD, such as apathy, which, to date, has received little attention. 
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In addition, more studies considering all the necessary sequences of the design of such 

environments, for example the environmental assessment phase, are required to expand 

this area of knowledge in the future. 

Theoretical Framework  

The theoretical framework underpinning this research is the Eden Alternative 

philosophy, which signifies the importance of transforming residential aged care 

environments from a medical model of care to a more psychosocial one (Thomas, 

1996). This philosophy aims to steadily transform care facilities in order to integrate 

living elements, such as animals, plants, and children (Thomas, 1996), and as such are 

included in the design of environments, while interactions are encouraged (Thomas & 

Johansson, 2003). 

The Eden Alternative philosophy aims to facilitate the unmet needs of older 

people with dementia living in RACFs to enrich their lives. According to the Eden 

Alternative philosophy, residents of RACFs suffer from the three main problems of 

loneliness, helplessness and boredom, which contribute to BPSD and as a result a 

reduced quality of life (Thomas, 1996). Thomas (1996) advocates that loneliness in 

people with dementia living in RACFs can be overcome by friendship and 

companionship, which is essential for the human spirit. Thomas (1996) further claims 

that loneliness in older people can be alleviated by creating opportunities for friendship 

and contact with plants, animals, and children in RACFs.  

Helplessness is also defined as a need to care for others (Thomas, 1996). 

Thomas (1996) suggests that people with dementia will gain satisfaction when they can 

give care to others as well as receive care (Thomas, 1996). This can be moderated 

through participation in a number of meaningful tasks in RACF environments (Thomas, 
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1996). An example of this is the provision of opportunities for people with dementia to 

undertake a number of gardening activities, including planting and caring for plants 

(Thomas, 1996).  

Similarly, a sense of boredom can be diminished by creating variety in the 

resident’s environment. This variety can be created by various elements of an outdoor 

natural landscape, such as water, plants which provide sensory stimulation and 

birdfeeders (Thomas, 1996). Thomas (1996) concludes that these negative feelings can 

be overcome by creating a diverse human habitat in RACFs which facilitate a wide 

variety of social contacts between people and the elements of the habitat. Since 

loneliness, helplessness and boredom of residents in RACFs are the precursors of BPSD 

and a reflection of the residents’ unmet needs, they can cause a number of problems for 

residents as well as their carers.  

According to this philosophy, incorporating animated elements, such as plants 

and animals, can lessen these negative feelings as well as BPSD, including agitated 

behaviours. However, Thomas (1996) indicated that this transformation is not achieved 

unless we change the attitudes regarding the ways RACFs are managed. That is, a shift 

in the perspectives and attitudes of care promotes the autonomy and independence of 

residents to improve their lives.  

Considering all the issues mentioned, the Eden Alternative philosophy follows 

these main principles to ensure that older people in RACFs have a life worth living 

(Thomas, 1996). Firstly, we should become familiar with the main problems in RACFs 

which cause BPSD, including agitation and apathy, and create a human habitat where 

there is variety, companionship and opportunity to give care as well as receive care. 

There are also some issues that need to be addressed by RACFs administrators. They 

should put a sense of purpose and meaning back to older peoples’ lives by giving them 
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independence and decision-making opportunities as well as making sure that medical 

treatment is accompanied by the new psychosocial or non-pharmacological approaches. 

Finally, this process should move forward as a constant and continual process with wise 

leadership in RACFs. A successful implementation of the Eden Alternative philosophy 

in RACFs was first initiated in the United States in the Chase Memorial nursing home 

in 1991 (Thomas, 1996) and gradually applied in other countries, including the UK and 

Germany. The first implementation of the Eden Alternative philosophy in Australia is 

the Eden Alternative facility, in Kilsyth, Victoria, where all principles of the Eden 

Alternative philosophy were adopted (Brownie et al., 2011).  

The theoretical framework of this thesis is based on the Eden Alternative 

philosophy, which suggests that the integration of outdoor natural landscapes with a 

wide variety of elements, including animated elements/features and sensory 

stimulations, within a RACF’s environment will reduce BPSD (Figure 2.2).  
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methodological approaches or the lack of focus on environmental assessment and the 

outdoor natural landscape design phases based on the DFE characteristics. 

An update of the literature review resulted in three descriptive studies indicating 

the positive effects of the outdoor natural landscapes on improving agitation and 

socialisation of people with dementia. Further intervention studies are required to focus 

on the overlooked phases of assessment and creation of dementia-friendly outdoor 

natural landscapes in these studies as well as evaluating the effectiveness of such 

environments on the behavioural symptoms of dementia, including agitation and apathy 

of people living in LTC facilities.  

This chapter also discussed the theoretical framework, the Eden Alternative 

philosophy, underpinning this study, which advocates transforming residential aged care 

environments from a medical model of care to a more psychosocial one by integrating 

living elements, such as plants and animals, into the environment. It is expected that this 

transformation reduces the unmet needs and adverse feelings of people living in RACFs 

as well as improves their BPSD, such as agitation and apathy. The following chapter 

focuses on the first phase of the three phases of the data collection procedure in which 

the results of the assessment of the outdoor natural landscape (e.g., garden) in the 

nominated RACF for creation of a DFE will be presented.  
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Chapter Three: Environmental Assessment Phase 

Introduction 

The aims of this study were to determine whether an outdoor natural landscape 

with the characteristics of a dementia-friendly environment (DFE) (Graham-Cochrane, 

2010) reduces agitation and apathy, and improves engagement of people with dementia 

living in a residential aged care facility (RACF). A case study research design involving 

units of analysis and a mixed-method data collection approach was conducted. The case 

study involved three data collection phases that took approximately 12 months from 

February 2018 to February 2019. The three phases were interconnected, and each phase 

was formed based on the findings of the previous phase. Phase One was the 

environmental assessment of the outdoor natural landscape (i.e., a garden) at a 

Queensland residential aged care facility. Phase Two involved the improvement of the 

garden based on the findings of Phase One. Phase Three was the intervention, which 

involved residents experiencing the improved garden while their level of agitation, 

apathy and engagement were assessed (Figure 3.1). 

This chapter first provides a description of the case study design followed by an 

overview of the setting and sample. Second, Phase One of the case study is presented to 

outline the procedure of data collection, namely the environmental assessment. Finally, 

the results of the environmental assessment along with a summary of the chapter are 

described.  
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among a number of socio-physical factors (Wang & Groat, 2013), but they also have the 

ability to explain the phenomenon descriptively with the utilisation of a variety of data 

sources and collection methods (Crowe et al., 2011; Yin, 2009). This enhances the 

validity and quality of the case study design and gives researchers a holistic grasp of the 

object or phenomenon (Crowe et al., 2011; Wang & Groat, 2013). 

A single case study with embedded units of analysis is one common type of case 

study, in which the case might be a single organisation, such as a hospital, but the 

examination of outcomes of its various units should be included in the analysis in order 

to get an insight into the phenomenon (Yin, 2009). Embedded designs might encompass 

the combination of both qualitative and quantitative data in order for the researcher to 

examine the intervention or follow-up the results more efficiently (Creswell & Plano 

Clark, 2011). Thus, mixed-method approaches, in which researchers integrate both 

qualitative and quantitative data in the context of a single study (Agency for Healthcare 

Research and Quality, 2013; Yin, 2009), are common in case studies with embedded 

units where researchers need to collect data from multiple units by using various 

qualitative or quantitative techniques such as interviews, surveys, and observations 

(Yin, 2009). This leads to a more comprehensive utilisation and evaluation of data 

(Agency for Healthcare Research and Quality, 2013). 

This study targeted people with dementia in a RACF as a unit of analysis. The 

study also incorporated a comprehensive analysis of the pre- and post-changes to an 

outdoor natural landscape; hence, the garden was another unit of analysis. A mixed-

method approach was used to collect various data on the two units of the case study. As 

this study involved two units of analysis (i.e., the garden and the residents), and utilised 

data from these units, the research is considered as a single case study with embedded 

multiple units of analysis (Yin, 2009). Multiple data collection methods, including 
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semi-structured interviews, on-site observations and both qualitative and quantitative 

tools were used.  

Case Study Methodology 

Case Study Setting and Sample 

The study was conducted in Stretton Gardens, Drewvale at a RACF in Brisbane, 

Australia. Stretton Gardens provides professional aged care services and palliative care 

within both its retirement living facilities and RACF. The RACF building comprises a 

large area with two wings for accommodating residents, consisting of different spaces, 

including living rooms, activity spaces and internal gardens, including gardens called 

Sapphire and Ruby. Since this study focuses on the creation of an outdoor natural 

landscape and Ruby Garden had fewer elements congruent to the characteristics of a 

DFE, such as less outdoor furniture or decorations, fewer plants and flowers for 

stimulating senses as well as no water features compared to Sapphire garden, the 

decision was made to upgrade Ruby Garden as an outdoor natural landscape in line with 

the characteristics of a DFE for the residents (Davis et al., 2009; Graham-Cochrane, 

2010). 

Generally, embedded case studies require a minimum of five participants (Stake, 

1995; Yin, 2009). A total of 10 participants were purposively recruited from the 

residents of Stretton Gardens with the following inclusion criteria: older people ≥ 65 

years old, with a mild to moderate stage of dementia (with a Psychogeriatric 

Assessment Scale (PAS) (Jorm et al., 1995) score approximately between 4-15); a 

recent history of agitated behaviour; acceptable sensory perceptions (i.e., hearing, 

vision, touch); mobile with or without a mobile walking aid or wheelchair on the 

condition that residents were able to choose their desired path or viewpoints in the 



 

81 

 

outdoor natural landscape. Bedridden people who could not use the outdoor natural 

landscape by themselves were excluded.  

Recruitment of Participants and Informed Consent. Permission for 

conducting the study and identifying potential participants was obtained from the 

manager and administrators of the RACF. Ethical approval was obtained from the 

Griffith University Human Research Ethics Committee (HREC) (Appendix A). 

Approved ethics (GU Ref No: 2018/085) for conducting the study were provided to the 

manager of the facility. However, as the facility manager had changed, new permission 

for conducting the study was obtained. An email was prepared by the researcher and 

was sent to the potential participants’ family members by the manager to explain the 

objectives of the study and to attach the informed consent materials. Upon acceptance 

by participants who met the inclusion criteria, a meeting was held by the manager and 

the researcher to explain the research project to the participants. Once potential 

participants had provided their written consent to participate in the study, their 

eligibility to participate in the study was checked by the researcher with the assistance 

of the nursing staff. For those participants who could not provide informed consent, 

proxy consent was sought from their guardians or family members. Following this, 

demographic data, sensory perceptions and social biographies of selected participants 

were obtained. The participants’ demographic data, as well as their level of sensory 

perception, are described in Phase Three of the data collection procedure (i.e., Chapter 

Five). 

Environmental Assessment 

Assessment of the Ruby Garden was conducted over 4 weeks in March 2018. In 

addition to an audit of the Ruby Garden according to the DFE characteristics through 



 

82 

 

the Dementia Therapeutic Garden Audit Tool (Alzheimer’s Australia WA, 2015), 

further on-site observations involving photographs as a suitable comparison before and 

after transforming the Ruby Garden, and the site analysis were undertaken. 

Furthermore, an interview was conducted with the RACF gardener to clarify the main 

characteristics of the Ruby Garden. Results from the environmental assessment 

identified the strengths and the deficiencies of the Ruby Garden in relation to DFE 

characteristics and were used as a basis for improvement in the design process (i.e., 

Phase Two). Different steps of the data collection procedure in the environmental 

assessment phase are presented next. 

Dementia Therapeutic Garden Audit Tool. A Dementia Therapeutic Garden 

Audit Tool was employed to investigate the strengths and weaknesses of the Ruby 

Garden. The Dementia Therapeutic Garden Audit Tool is an assessment tool for 

evaluating the outdoor natural landscape (Alzheimer’s Australia WA, 2015) (Appendix 

B). This audit tool is a revised version of the American Alzheimer’s Garden Audit Tool 

(AGAT) developed by Marcus (2007a) and is adapted for an Australian context 

(Alzheimer’s Australia WA, 2015). The original version of this audit tool (i.e., AGAT), 

developed by Marcus (2007a), was previously validated and tested in three pilot tests. 

The first pilot test was conducted in an acute care hospital in New Mexico, USA with 

the assistance of two landscape architects in 2002 (Marcus, 2007a). A second pilot test 

was carried out in an acute care hospital in Miami, Florida, USA in 2003 with the 

assistance of a landscape architect (Marcus, 2007a). In addition, this tool was revised by 

30 members of the Therapeutic Garden Professional Group at a conference of the 

American Society of Landscape Architects (ASLA) held in 2004 (Marcus, 2007a). The 

revised audit tool was pilot tested in the summer of 2005 by 13 participants attending a 

multi-disciplinary symposium on healing landscapes in Portland, Oregon, USA 
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(Marcus, 2007a). The inter-observer reliability of the audit tool was reported to be more 

than 85% (Marcus, 2007a). 

This assessment was completed by the researcher. The audit tool assesses six 

different categories: Location and Entry to garden; Orientation-Safety; Seating; 

Meaningful Engagement; Sensory Stimulation-Reminiscence and Sustainability. Each 

category involves multiple questions. The score which should be assigned to each 

question ranges from 0 to 3, and it also includes a ‘not applicable’ option for items 

which cannot be scored from 0 to 3 (Marcus, 2007a). Based on this assessment, if 0 to 1 

scores are more frequently recorded, this indicates a poor outdoor natural landscape 

design. If there are more scores of 2 being reflected, this displays room for 

improvement, while scores of mostly 3 indicate a successful outdoor natural landscape, 

supportive for residents. Furthermore, there are five open-ended questions at the end of 

the form to ascertain perceptions of the outdoor natural landscape requirements. Ten 

staff, who had sufficient knowledge of those participants that used the Ruby Garden, 

were purposively recruited to answer these questions. To ensure this, the facility 

manager introduced 10 staff members who had experience of working with residents in 

the Ruby wing and had good awareness of the selected participants. Staff responses to 

these five open-ended questions were presented descriptively. The questions mainly 

focused on the main use of the Ruby Garden by the residents, the use or non-use of the 

Ruby Garden by the residents’ families and staff members, and suggested changes or 

additions to the Ruby Garden they might envision (See Appendix B). 
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Site Analysis. Site analysis is a comprehensive process of recognising various 

physical, biological and cultural attributes of the site (e.g., Ruby Garden) prior to any 

architectural design, which creates an appropriate foundation for design decisions 

(LaGro, 2008; Wang et al., 2014). Due to a change in RACF management prior to the 

start of the research, the manager was not able to locate and provide the property survey 

maps, including the Ruby Garden plan with its measurements. Therefore, the researcher 

prepared the base map of the Ruby Garden using a measuring tape. Every corner point 

was measured and recorded on an approximate sketch of the site, which was drawn to 

shape the boundary lines of the Ruby Garden as well as its access points.  

A computer-aided design software for two-dimensional (2D) drafting, 

AutoCAD, was employed at this stage to adjust the sketch with the Google Earth plan 

of the site taken from the Google Earth website. The researcher then used Autodesk 

AutoCAD 2019 to create the base map of the site, reflecting on the existing condition 

and attributes of the Ruby Garden to ensure that a correct base map was produced. 

Subsequently, the researcher was able to create a scaled drawing with accurate 

measurements. 

Ruby Garden was analysed from the perspectives of various physical and 

climatic features, including prevailing winds, sun/shade requirements, soil types and 

water drainage conditions, which all affect the type and/or location of plants as well as 

the outdoor natural landscape design (Hansen & Alvarez, 2016). The quality of each site 

can be easily affected by the prevailing winds, surrounding noises or sounds, and the 

sun/shade pattern (LaGro, 2008). Thus, their identification is essential prior to any 

design decisions. Likewise, identifying the natural assets and existing plants of the site 

is essential since plant selection and the use of native plants compatible with the 

conditions of each region is an important factor in creating a sustainable outdoor natural 
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landscape (Brisbane City Council, 2014). In addition, it was necessary to investigate 

how the site is used and how the residents want the site to be used, since design 

decisions will be made based on this information. The direction of prevailing winds, 

water drainage condition and soil type were all identified through an interview with the 

RACF gardener. Additionally, noises generated around the Ruby Garden, the uses of the 

Ruby Garden as well as all its natural assets were determined through obtaining 

information from staff members, an interview with the gardener, as well as on-site 

observation by the researcher. The on-site observations were undertaken for 1 week 

during the environmental assessment phase, from the morning till the afternoon in order 

for the researcher to observe how the Ruby Garden had been used by the residents 

visiting it. 

The 3Dmax studio, which is a computer graphic program for modelling and 

visualisation in 3-D format (Autodesk Inc., 2018a) was also used to model the Ruby 

Garden along with its surrounding buildings, as well as sun/shade simulations. The sun 

and shade pattern in the Ruby Garden were simulated for different hours of the day 

from sunrise to sunset and different seasons. The provision of sun/shade simulation 

allowed for the identification of the sunny or shaded parts of the Ruby Garden site. 

Sun/shade patterns and the time that each plant was exposed to sunlight identified the 

best locations for growing various plants with different sun/shade requirements (Hansen 

& Alvarez, 2016). 
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Interview with the Gardener. Open-ended questions were asked of the 

gardener to seek an understanding of the various characteristics of the Ruby Garden as 

well as its native plants (See Appendix C and D). The gardener was assured that his 

participation was voluntary. The interview took approximately 15 minutes and was 

digitally recorded and transcribed verbatim. Following this, the transcriptions were 

coded and analysed using thematic analysis (Braun & Clarke, 2019). Thematic analysis 

is a popular method for analysing qualitative data through recognising and reporting the 

patterns existing in a dataset. The main questions asked of the gardener focused on the 

main features of the Ruby Garden in terms of attributes such as the soil type, water 

drainage condition, both the existing and recommended plants in the Ruby Garden, the 

watering regime and the time for fertilising the plants (See Appendix E). 

Social Biographies. After the selection of participants, their social biographies 

were compiled through their “Key to Me Assessment Records” existing in the RACF, or 

directly asking them in case of uncertainty in their records in order to understand their 

backgrounds, cultures and interests. The social biographies of the 10 participants were 

completed over 2 weeks. The social biographies of participant numbers 1, 7, 8 and 9 

were collected with the help of staff members since some information about their 

interests or favourite activities were found to be blank in their nursing records. The 

researcher took notes of staff explanations of the participants’ favourite activities and 

whether they were interested in visiting the existing garden or doing gardening 

activities. An understanding of each participant’s social biography enabled the 

researcher to implement either meaningful personalised activities or participants’ 

interests in the outdoor natural landscape.  
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Results 

Ruby Garden 

The Ruby Garden is located in the subtropical climate of Brisbane, with warm 

humid summers and mild winters (Queensland Government, 2018). Measurements 

completed by the researcher showed that the Ruby Garden has a length of 20 m with the 

two main garden beds of 5.8 m and 5.4 m wide. The pathways are at least 1.8- 1.9 m 

wide, which allow wheelchairs to pass easily based on existing standards.  

From the perspectives of climatic and physical features, the prevailing winds 

blow both from the east and the west over the site, informing where not to plant fragile 

plants. In addition, three different noise sources were identified around the Ruby 

Garden, namely the irregular sound of agricultural machinery in the wide lawn areas on 

the eastern side of the Ruby Garden, minor noise of passing cars from Illaweena street 

and sound generated from the rustling of grass in the wind and the singing of native 

birds in the Ruby Garden. The latter were considered to be positive for individuals 

according to the Environmental Health Branch of NSW Health (2018). Figure 3.2 

shows the direction of prevailing winds over the site and the noise generated around the 

Ruby Garden.  
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Figure 3.2 

The Ruby Garden Site Plan 

 

 

The orientation of the garden to the sun can be influential in having a successful 

planting growth (McLendon, 2017). The Ruby Garden faces east, which allows the 

garden to receive morning sun. The results of the sun/shade simulation with the 

Autodesk 3D Max (See Appendix F) Studio software showed that the western side of 

the Ruby Garden (i.e., entry patio) received the early morning sun. However, as there 

was a large fabric awning preventing the reach of the full sun, the entry patio was 

deemed an appropriate place for planting flowers or plants that need partial shade. 

Similarly, the southern side of the Ruby Garden has been blocked by walls and 

surrounding buildings and is therefore suitable for plants requiring shade. Thus, the 

southern side of the Ruby Garden is suitable for vegetables, herbs or plants which do 
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not require too much sunlight. The eastern and northern sides of the Ruby Garden 

receive sufficient sunlight for plants that need full and partial sun. 

Natural Assets 

According to the gardener, the soil type in the Ruby Garden is a combination of 

clay and builders’ rubble, which was amended by the gardener through adding fertiliser 

and gypsum in order to improve the suitability for growing most regional plants, and to 

ensure better drainage, since gypsum can break up heavy clay soil and facilitate water 

infiltration (Iowa State University, 2019).  

An investigation of the natural assets (i.e., identifying the type and number of 

plants) in the Ruby Garden showed that there was little variety in terms of plants and 

trees. On-site observation revealed that the existing plant and tree species did not offer 

much variety in terms of colour, type or sun/shade requirements. The five main type of 

plants identified on the site were a combination of flowers including: (a) geranium, 

lavender, dianthus, hydrangea, impatiens walleriana, agapanthus, nasturtium, marigold, 

orange cosmos, hibiscus; (b) succulents such as cactus, yucca and agave attenuata; (c) a 

few trees such as, melaleuca, pink penda and passion fruit; (d) a limited number of 

herbs and vegetables, such as basil, tomatoes, and (e) a few buxus hedges along a 

border. These plants with their exact location on the plan are shown in the base map of 

the Ruby Garden (Figure 3.3).   
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Figure 3.3 

The Ruby Garden Natural Assets 

 

 

Considering the Ruby Garden is exposed to the hot weather of Brisbane in 

summer, the gardener reported that drought-resistant or sun-friendly plants would be 

best to grow, as they are hardy and low-maintenance plants that do not need too much 

care to strive. Hence, perennials, which need a great deal of care, along with lavenders 

and other bushy plants, were regarded as not being suitable for planting in the Ruby 

Garden. Additionally, the gardener suggested azaleas, desert and/or bush roses, 

geranium, gardenia, hibiscus and a number of saplings as suitable fast-growing plants 

for planting in the Ruby Garden. He highlighted that azaleas, roses and gardenias were 

also appropriate to be planted in pots. Furthermore, he recommended growing colourful 
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flowers or plants as residents are generally attracted by the colours rather than the type 

of flowers. The gardener suggested a daily watering regime in the case of hot weather 

and every 2 or 3 days was adequate when the weather was around the mid-20s. The use 

of fertiliser every 3 to 6 months was also suggested. 

Participants 

Results of on-site observation by the researcher and the information gathered 

from the staff members revealed that only three to four residents visited the Ruby 

Garden sporadically throughout the day, which mainly depended on some specific 

situations such as suitable weather conditions, family visits or more infrequently, 

birthday celebration. According to the participants’ social biographies, eight out of ten 

(80%) participants indicated that they enjoyed spending time in gardens or parks 

regularly, while only two did not, except in some specific situations, including outdoor 

activities run by the RACF. As such, it was concluded that the provision of meaningful 

activities in the garden might encourage participants to visit more frequently. 

Furthermore, staff members revealed that the Ruby Garden was mainly used for five 

types of activities by the participants: sitting and watching the plants, chatting with 

families, having tea or coffee, walking around and doing some minor gardening 

activities, such as picking flowers or watering (Figure 3.4).   
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Figure 3.4 

The Ruby Garden Uses 

 

 

The detailed results of social biographies showed that six out of ten participants 

were interested in sitting in the Ruby Garden while reading novels or solving puzzles. 

However, two out of ten participants preferred being more active in the Ruby Garden, 

such as doing art or craft, including painting, sketching and/or doing handicraft. Two of 

the participants were fond of picking and arranging flowers in the Ruby Garden as they 

had experience of gardening activities. These findings helped the researcher to consider 

several meaningful activities related to those participants’ favourite activities for an 

improved Ruby Garden. 
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A few favourite decorations were also reported by participants, such as different 

types of animal statues, religious sculptures, and Christmas trees. According to the 

participants’ social biographies, the range of favourite plants or flowers varied among 

the participants. The majority of the participants (8 out of 10) were fond of flowers, 

such as gardenia, geranium, marigolds, jasmine and roses, and interestingly two of them 

only referred to the flowers by their colour such as pink or bright coloured flowers. The 

rest of the participants (2 out of 10) preferred fruiting plants, namely pawpaw and 

passionfruit. Seven out of ten participants suggested the addition of more flowers to the 

Ruby Garden, including colourful ones, and three participants recommended a water 

fountain or birdbath. This aligns with most staff’s suggestions (n = 5) to plant more 

colourful flowers as well as installing water features for residents in the new Ruby 

Garden. Two staff members also focused on the need for planting edible plants or 

vegetables in the Ruby Garden. More decorations (n = 2), gardening activities (n = 2) 

and physical activities (n = 1) were other elements mentioned by the staff that could be 

undertaken in the Ruby Garden. All these show the importance of colourful flowers, 

water features and an edible garden, including herbs, vegetables and fruits, in the new 

design of the outdoor natural landscape. 

Dementia Friendly-Environment Characteristics 

As mentioned previously, the Dementia Therapeutic Garden Audit Tool 

(Alzheimer’s Australia WA, 2015) was employed to evaluate the Ruby Garden. In 

general, the Ruby Garden was originally assessed as a poor environment with more than 

half of the questions (39 out of 74 questions) scoring 0-1 (Refer to Table 3.1). The Ruby 

Garden was found to be successful in only 21 out of 74 questions (score of 3). 
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The six categories of the Dementia Therapeutic Garden Audit Tool (Alzheimer’s 

Australia WA, 2015) are associated with the main eight characteristics of a DFE. The 

Ruby Garden was found to be mostly successful (scores of 3) in the category of 

Orientation-Safety as well as Seating. The Sustainability and Location and Entry to 

garden are the categories identified as requiring improvement. The Ruby Garden also 

received poor scores in the other categories, namely Sensory Stimulation-Reminiscence 

and Meaningful Engagement. 

The creation of social interaction among the residents of RACF is a significant 

characteristic of a DFE design, which was assessed via the Seating questions. The 

assessment of the main questions related to Seating showed that the Ruby Garden is 

mostly (6 out of 9 questions) in a moderately good or very good (scores of 2 and 3) 

condition. However, there are areas to be improved, such as providing seating along the 

pathways for resting and cushions for seats. Likewise, the Ruby Garden demonstrated a 

moderately good or very good condition in 7 out of 11 questions in providing standard 

and safe pathways to meet the needs of residents with different levels of mobility, while 

the availability of visual signage and landmarks scored as areas of development (i.e., in 

the category of Orientation-Safety).  

Accessibility is another important characteristic in designing an outdoor natural 

landscape for people with dementia, which was assessed via the Location and Entry to 

garden questions. Within this category, 10 out of 19 questions received moderate or 

very good scores (scores of 2 and 3), while the rest received poor scores. The entry patio 

requires improvement, which could be achieved by providing more statues, colourful 

plants and artworks to enhance not only individuals’ interactions with the Ruby Garden, 

but also accessibility to the Ruby Garden. The self-sufficiency and longevity of a DFE 

design are dependent on its sustainability (Graham-Cochrane, 2010). Assessment of the 
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main questions related to Sustainability showed that within this category, only four and 

five questions (out of 16) received very good and moderately good scores, respectively. 

Although the lack of some equipment, such as trash bins or screening plants for fence 

serving as a natural framework, resulted in low scores of 0 or 1, having low 

maintenance plants and regular maintenance by a gardener are the advantages of the 

Ruby Garden from a sustainability point of view. 

The poorest scores were noted in the categories of Meaningful Engagement and 

Sensory Stimulation-Reminiscence. Specifically, having easy access to gardening tools 

for doing gardening activities, raised garden beds for planting vegetables, and the 

existence of a garden shed, birdbath or bird aviary/bird feeder for increasing meaningful 

activities and engagement among people with dementia required further improvement. 

In addition, the Ruby Garden had a limited number of sensory provoking elements to 

stimulate the senses through the use of aromatic, textured and/or colourful plants, and 

also a limited number of elements to evoke memories of individuals. Table 3.1 presents 

the total number of recorded scores for each category. 

Table 3.1 

The Audit Tool Analysis 

Categories Score 0-1 Score 2 Score 3 

Location and Entry to garden (out of 19) 9 3 7 

Orientation-Safety (out of 11) 4 1 6 

Meaningful Engagement (out of 7) 7 0 0 

Seating (out of 9) 3 4 2 

Sensory Stimulation-Reminiscence (out of 12) 9 1 2 

Sustainability (out of 16) 7 5 4 

Total scores 39 14 21 

 

To make efficient design decisions based on the above-mentioned deficiencies, 

the results of the audit tool were illustrated in the zoning plan, which was created to 

show the areas of deficiency of different zones of the Ruby Garden in terms of DFE 
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characteristics. Different zones of the Ruby Garden, such as the entry patio, pathways 

and garden beds, with deficiencies that were related to the eight DFE characteristics 

were shown on the plan via the DFE numbers and identified on the plan’s legend 

(Figure 3.5). 

Figure 3.5 

The Zoning Plan with Deficiencies in Relation to DFE Characteristics 

 

 

A check of the zoning plan, found that the entry patio required improvement in 

terms of accessibility, providing meaningful engagement, socialisation, sensory 

stimulation and reminiscence. Likewise, both the northern and southern garden beds 

required enhancement in terms of sensory stimulation, reminiscence and providing 
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meaningful engagement, while the eastern garden beds needed more improvement in 

terms of better orientation, providing meaningful engagement, sensory stimulation, and 

sustainability. In addition, the main pathways needed more improvement in terms of 

safety. 

Summary of this Chapter 

This study used a case study design with embedded units, in which the outdoor 

natural landscape, namely the Ruby Garden was a unit that required assessment. This 

chapter reports on Phase One of the data collection procedure involving a 

comprehensive assessment of the environment, including site analysis, an interview 

with the gardener, and a collection of social biographies of the selected participants. The 

Ruby Garden was assessed from the perspectives of various physical and climatic 

attributes, existing plants, its uses, as well as DFE characteristics through various 

methods, including on-site observation by the researcher and the use of the Dementia 

Therapeutic Garden Audit Tool (Alzheimer’s Australia WA, 2015). 

The existing status of the Ruby Garden was assessed from the perspectives of 

several attributes, including the wind, soil type, and sun/shade requirements, as a guide 

for the improvement of the Ruby Garden in the design phase. Findings of the audit tool 

revealed that the Ruby Garden is a potentially poor environment for people with 

dementia, and it has a significant need for improvement in several DFE characteristics, 

such as meaningful activities (engagement), sensory stimulation, and reminiscence, 

shown by the frequently recorded scores of 0-1 on the Dementia Therapeutic Garden 

Audit Tool (Alzheimer’s Australia WA, 2015). In its current set up, the Ruby Garden 

appears to not adequately support meaningful engagement in people with dementia. A 

bird aviary, garden shed, and gardening tools are among the elements which may 
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improve the level of resident engagement. Furthermore, the Ruby Garden was found to 

have few sensory provoking plants to stimulate visual, auditory, olfactory or tactile 

senses as well as few memory-evoking elements to evoke past memories in people with 

dementia. Inclusion of elements such as gardening equipment, a herb garden, a 

wheelbarrow statue or mailbox which are familiar or compatible with the individuals’ 

culture and lifestyle may be useful in evoking past memories.  

Although the results showed that the Ruby Garden is not used by the residents 

very often, both staff and the participants focused on the need for planting more 

colourful flowers and edible plants, including herbs, vegetables and fruits, as well as 

installing water features, in the new design of the Ruby Garden.  

In conclusion, an improvement of Ruby Garden in the direction of the assessed 

DFE characteristics might help people to visit and engage in the Ruby Garden more 

frequently. Improvement of the Ruby Garden based on the findings of Phase One, 

including the list of elements that were considered for the new outdoor natural 

landscape, are presented in the next chapter. 
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Chapter Four: Design Phase 

Introduction 

There is a large body of literature that focuses on the positive effects of outdoor 

natural landscapes on health and well-being. The efficacy of various components of 

outdoor natural landscapes, including blue or green spaces, on the physical, 

psychological and social well-being of individuals has been shown in a number of 

studies (e.g., Alcock et al., 2014; Finlay et al., 2015; Mokos, 2017; Mytton et al., 2012; 

Pasanen et al., 2019). Furthermore, several researchers have demonstrated the health-

promoting effects of the outdoor natural landscape on older adults (e.g., Dahlkvist et al., 

2016; Garrett et al., 2019; Sulander et al., 2016) and people with dementia (e.g., Hewitt 

et al., 2013; Whear et al., 2014). 

Yet, little is known of the effect of outdoor natural landscapes on people with 

dementia living in residential aged care facilities (RACFs) (Motealleh et al., 2019) 

where individuals manifest a number of behavioural and psychological symptoms, such 

as agitation and apathy. The behavioural and psychological symptoms of dementia 

(BPSD) displayed by residents in RACFs may be due to the pathology of dementia, or it 

may be due to unmet biopsychosocial needs and frustrated goals, resulting from 

inappropriate environmental conditions, over or under environmental stimulation and a 

lack of engagement (Cohen-Mansfield, Dakheel-Ali, et al., 2015). 

In recent years, there has been a trend to improve the design and environmental 

quality of RACFs through the creation of DFEs to address the comfort of people with 

dementia, and engage them in a meaningful way to improve their quality of life 

(Handley et al., 2015, 2017; Turner & Cannon, 2018; Waller & Masterson, 2015). The 

application of the principles of a DFE is important in both indoor and outdoor spaces of 
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RACFs. Gardens as a manifestation of outdoor natural landscapes may have different 

components of blue and green spaces and can improve the quality of life of people with 

dementia (Marcus & Sachs, 2014). Graham-Cochrane (2010) has reported that there are 

eight different DFE characteristics which should be considered in the design of gardens 

for people with dementia: accessibility, orientation, safety, socialisation, meaningful 

activities (engagement), sensory stimulation, reminiscence and sustainability. 

This chapter presents Phase Two of the three phases of the data collection 

procedure, which aimed to improve the existing garden in Stretton Gardens RACF, 

named Ruby Garden in Brisbane, Queensland. This procedure was based on the 

findings from Phase One (i.e., environmental assessment), including the site analysis 

and participants’ social biographies. This process, Phase Two, which was conducted 

from April to September 2018, involved modelling of the new garden, preparing the site 

and incorporating the items consisting of softscapes and hardscapes with DFE 

characteristics into the Ruby Garden based on the model created. In total, it took 5 

months for the Ruby Garden to be created. Findings from the assessment of Ruby 

Garden using the Dementia Therapeutic Garden Audit Tool (Alzheimer’s Australia 

WA, 2015) after the transformation are discussed. Finally, a conclusion of the chapter is 

presented. 

Method 

Modelling of the Ruby Garden 

In Phase One, the existing condition of the Ruby Garden was assessed from the 

perspectives of the eight DFE characteristics through the Dementia Therapeutic Garden 

Audit Tool (Alzheimer’s Australia WA, 2015). The analysis of social biographies in 

Phase One also helped to identify the participants’ favourite plants or activities which 



 

101 

 

should be installed in the Ruby Garden. The results of the Dementia Therapeutic 

Garden Audit Tool (Alzheimer’s Australia WA, 2015) assessment and social 

biographies were employed to identify the required items for improving the Ruby 

Garden. In addition, several local and international guidelines with explicit 

recommendations on how to design gardens for people with dementia were utilised. The 

guidelines include recommendations outlined by Graham-Cochrane (2010), Health 

Building Notes (2015), Marcus and Sachs (2014) and Queensland Health (2018). For 

example, several local plants were recommended by Graham-Cochrane (2010) for 

designing these gardens, such as mat rush (i.e., lomandra), which can stimulate the 

auditory senses in people with dementia by the sound it makes when rustling in a 

breeze. 

The physical requirements of the identified plants were determined using 

different horticultural references, namely Australian National Botanic Gardens (2015), 

Gardenia (2018), Gardening Australia (2018), Gardens Online (2000) and Stewart 

(2017). The physical requirements consist of sun or shade requirements, soil types, 

watering regime, growth rate, wind tolerance, as well as the choice of common planting 

locations inside gardens that can influence the growth or quality of plants (Gardiner et 

al., 2016; Hansen & Alvarez, 2016). 

The site analysis of the Ruby Garden was performed in Phase One to identify 

the sunny or shaded areas in the garden and the direction of prevailing winds. The 

combination of the plants’ requirements, information in the horticultural references, and 

the site analysis allowed us to locate the best positions for the identified plants in the 

garden beds. Following this, the Ruby Garden with the identified items was 3D 

modelled based on the above-mentioned considerations. The proposed 3D model 



 

102 

 

layouts of the garden were prepared with the help of 3D max studio 2019 software 

(Autodesk Inc., 2019). 

Since the researcher’s research budget was limited, after modelling the new 

garden, a donation letter request with an attachment listing the required items was 

drafted and sent to several local plant nurseries and landscape supply stores to explain 

the project and its significance for people with dementia in the RACF. An AU$200 gift 

card from Bunnings warehouse, Browns Plains was received in contribution to the 

purchase of required items. Similarly, several plants were donated by the RACF as well 

as plant nurseries, namely Daylilies Nursery, Oxley Nursery, Ibrox Park Nursery and 

Wallum Nursery in Brisbane. Funds from the researcher’s annual research budget were 

also used to purchase other items for the Ruby Garden from other shops, such as the 

Reject Shop, Stack Discounts, Daiso and eBay online. The items that were received for 

improving the garden and the detailed information on where and how they were 

acquired (purchased or donated) are tabulated in Table 4.1. 

Table 4.1 

The Ruby Garden Items 

Required items Means of 

acquisition 

Name of nurseries or stores 

Plants 

African daisy 

(Osteospermum or Gazania) 

Donation Bunnings Warehouse, Browns Plains 

Agapanthus Donation Daylilies Nursery 

Alyssum Donation Oxley Nursery 

Angelonia Purchase Bunnings Warehouse, Rocklea 

Austrailian indigo 

(Indigofera australis) 

Donation Wallum Nursery 

Azalea Donation Bunnings Warehouse, Browns Plains 

Bottle Brush Donation Ibrox Park Nursery 

Bush rose Donation Bunnings Warehouse, Browns Plains 

Chrysanth Purchase Bunnings Warehouse, Rocklea 

Clivia Donation Daylilies Nursery 

Coastal rosemary 

(Westringia) 

Donation Wallum Nursery 
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Correa (Fuchsia) Donation Bunnings Warehouse, 

Dahlia Tequila Sunrise Purchase Bunnings Warehouse, Logan Rd Mt 

Gravatt 

Daylily Donation Daylilies Nursery 

Dianthus Purchase Bunnings Warehouse, Rocklea 

Fan flower (Scaevola 

aemula) 

Donation Wallum Nursery 

Gerberra Purchase Bunnings warehouse, Rocklea 

Goodenia Donation Wallum Nursery 

Grevillea Donation Ibrox Park Nursery 

Gypsophila Purchase Bunnings Warehouse, Logan Rd Mt 

Gravatt 

Heath myrtle (Babingtonia 

Similis) 

Donation Wallum Nursery 

Herb garden: mint, basil, 

parsley, rosemary, thyme, 

sage 

Purchase Daiso, Bunnings Warehouse, Logan Rd 

Mt Gravatt 

Hydrangea Donation Stretton Gardens 

Hibiscus Donation Bunnings Warehouse, Browns Plains 

Impatiens walleriana Donation Stretton Gardens 

Lambs ear Purchase eBay 

Lobelia “Blue moern” Donation Bunnings Warehouse, Browns Plains 

Jasmine/Star jasmine Donation Ibrox Park Nursery 

Marguerite Daisy Donation Bunnings Warehouse, Browns Plains 

Mat-rush Purchase eBay 

Nasturtium Donation Stretton Gardens 

Pansy Donation Oxley Nursery 

Petunia Donation Oxley Nursery 

Poppy Donation Oxley Nursery 

Portulaca Donation Bunnings Warehouse, Browns Plains 

Prickly tea tree 

(Leptospermum 

juniperinum) 

Donation Wallum Nursery 

 

Rose (Heaven Scent) Purchase Bunnings Warehouse, Logan Rd Mt 

Gravatt 

Stock Donation Oxley Nursery 

Vegetable garden: tomato, 

pease, capsicum, sweet corn 

Purchase Daiso and Bunnings Warehouse, Logan 

Rd Mt Gravatt 

White Kunzea Donation Wallum Nursery 

Zinnia Purchase Bunnings Warehouse, Browns Plains 

Water features 

Birdbath Donation A deceased resident from Stretton 

Gardens 

Solar water fountain Purchase eBay 

Outdoor furniture and decorations 

Birdcage/bird feeder Purchase Reject Shop 

Cushion Purchase eBay 

Enclosed garden shed Purchase eBay 

Fish hanging decoration Donation Oxley Nursery 
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Site Preparation 

Before applying the 3D model, the site needed to be prepared. This included the 

removal of materials such as gravel and weeds, and soil improvement through 

application of fertiliser, which were essential before planting. All the weeds and the 

Garden minimal decoration 

Christmas tree 

Purchase Reject shop 

Mailbox Purchase Bunnings Warehouse Logan Rd Mt 

Gravatt 

Temple sculpture Donation Bunnings Warehouse, Browns Plains 

Sign through entry 

(Entrance) 

Purchase eBay 

Sign for walking slowly 

(Slow down) 

Purchase eBay 

Trash bin and compost bin Donation Stretton Gardens 

Tree decorations Purchase Stack Discount and Reject Shop 

Colourful hanging planters 

for fence 

Purchase Stack Discount 

Raised garden bed/planters Purchase Bunnings Warehouse, Logan Rd Mt 

Gravatt 

Wall stickers Purchase eBay, Reject Shop and Stack Discount 

Windchime Donation Oxley Nursery 

Windmill Purchase Daiso 

Wooden bench Donation Stretton Gardens 

Activity resources 

Ribbon Purchase Stack Discount 

Cellophane gift wrap Purchase Stack Discount 

Colourful plastic pots Purchase Bunnings Warehouse Logan Rd Mt 

Gravatt 

Edible seeds Purchase Daiso 

Sun hat Purchase Daiso 

Gloves Purchase Daiso 

Broom Donation Stretton Gardens 

Sketching book Purchase Kmart 

Colouring notebook Purchase Kmart 

pencils Purchase Kmart 

Crayon Purchase Kmart 

Cardboards Purchase Kmart 

Glue Purchase Kmart 

Scissor Purchase Kmart 

Yarns Purchase Stack Discounts 

Puzzle book Purchase Kmart 

Crossword book Purchase Kmart 

Novels Purchase Kmart 
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bushy plants in the garden beds were removed by the facility gardener first to prepare 

the beds to be ready for the sowing of the new plants. Then, the received items were 

installed by the researcher with the gardener’s assistance according to their location on 

the plan and 3D layouts. Figure 4.1 illustrates the garden bed’s status before and after 

the preparation and planting of the new plants. 

Figure 4.1 

Status of the Garden Bed Before Preparation (a) and After Planting (b). 

 

 

Dementia Therapeutic Garden Audit Tool 

After incorporating all of the items into the Ruby Garden in Phase Two, the 

audit tool was used to assess whether the scores of the garden in each category of the 

audit tool were improved. All questions received scores ranging from 0-3, or ‘not 

applicable’ for questions which cannot be scored from 0 to 3 (Marcus, 2007a). The 

scores of 0-1, 2 and 3 indicate ‘poor’, ‘room for improvement’ (i.e., moderately good) 

and ‘successful environment’ (i.e., very good), respectively. A score of 0 was given 
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where an item was not improved due to a reason such as limited time or regulations of 

the RACF. 

Results 

Ruby Garden Design 

The Ruby Garden with an area of 356.5 m2 is approximately 20 metres long 

with a maximum width of 30 metres. The garden is surrounded by residents’ rooms and 

the main Ruby lobby. At the entry patio, there is a large fabric awning, providing shade 

to several seats and a table overlooking the garden. The garden has two main curved C 

and L shaped garden beds located on the southern and northern sides of the garden 

respectively. Another garden bed is located at the entrance to the garden, and one is 

positioned on the eastern side of the garden in front of the back fence. The garden has 

one main entry for the residents, while there are three other side entrances in the 

northeast, south and southeast, which are usually used by staff members supervising the 

residents in the garden. 

As indicated previously on page 96, the audit tool assessment in Phase One 

showed that the Ruby Garden performed poorly in supporting sensory-provoking and 

memory-evoking elements (i.e., Sensory Stimulation-Reminiscence category), and also 

in the engagement of people with dementia (i.e., Meaningful Engagement category). 

These characteristics had the lowest scores when compared to other DFE characteristics. 

In addition, the results of the social biographies in Phase One (page 94) indicated the 

importance of several sensory-provoking elements, such as colourful flowers, edible 

plants and water features, for the participants. Thus, a greater focus in the design phase 

was required to increase the level of sensory stimulation, trigger old memories and 

improve meaningful engagement. The 3D model of the garden was created to reflect 
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several design changes to improve the DFE characteristics, which considered four main 

groups of items: plants, water features, decoration and outdoor furniture. 

Plants. A great diversity of non-toxic, low-maintenance and sensory plants were 

included in the Ruby Garden model. The plants included bird or butterfly-attracting 

plants, seasonal plants as well as other sensory plants suggested by Brisbane City 

Council (2014), Graham-Cochrane (2010) and Health Building Notes (2015). These 

plants were correa, grevillea, mat rush, bottle brush, banksia, wattle and coastal 

rosemary. The location and distribution of the plants inside the garden beds were based 

on the findings of sun/shade simulation and the direction of the prevailing wind. For 

example, as mat rush and grevillea are flexible plants and can grow in partial sun, they 

were located in the northern garden beds. Correa, bottle brush, banksia, wattle, and 

coastal rosemary require more sunlight; hence, they were located in the southern and 

southeast garden beds. The majority of the identified plants have a medium or high 

wind tolerance and as a result were easily placed in the 3D model. 

Several seasonal plants were included in the 3D model of the garden since these 

plants, with their seasonal change, can assist people with dementia in their orientation of 

time and place (Health.vic, 2018b). Ornamental pear, jacaranda, pawpaw, gardenia, 

camellia, and nasturtium were among the plants with a seasonal change included in the 

3D model. Other sensory plants placed in the 3D model were those that can stimulate 

various senses in people with dementia due to their unique features, including colour, 

scent, texture, taste or their auditory features, including the creation of rustling sounds 

in the wind. These plants ranged from azalea, hibiscus, impatiens walleriana, jasmine, 

hydrangea, bush rose, desert rose, camellia and lamb’s ear. Several edible plants, such 

as herbs and vegetables, were also included in the 3D model. The scented raised herb 

garden was located in the entry patio where it receives the early morning sun and people 
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have easy access to view, touch and smell it. Since azaleas and herbs are not very wind 

tolerant, they were sheltered, and thus they were located inside the entry patio under the 

fabric awning.  

A multi-planter stand filled with various vegetables, including peas, tomatoes, 

and sweet corn was located on the southern side of the garden. It was assumed that this 

would increase accessibility to the plants of people with dementia with different 

mobility levels (i.e., seated or walking). Several hanging baskets and hanging planters 

were included in the model. Hanging baskets were located next to the side entry (i.e., 

southeast) and were filled with lots of aromatic purple and pink impatiens walleriana 

flowers since there were a limited number of sensory plants on this side of the garden. 

Similarly, hanging planters with sensory plants, including desert rose and nasturtium, 

along with several jasmines (i.e., climber plant), were located along the fence to create a 

natural framework for the garden. The plants covering the fence were targeted to reduce 

noise generated from the agriculture machinery and the cars passing by. 

Water Features. Other important items included in the 3D model of the Ruby 

Garden were water features. Beyond the aesthetic characteristic of water features, they 

can stimulate auditory senses, evoke past memories (i.e., a means of reminiscence) and 

are a means of helping people with dementia to navigate (Graham-Cochrane, 2010; 

Marcus & Sachs, 2014). One birdbath and a small lion head water fountain were located 

inside the entry patio for people sitting under the fabric awning to enjoy the soothing 

sound of water, and a larger one was located at the intersection of the pathways for 

those walking through the garden. This water feature also serves as a landmark to orient 

people with dementia as a wayfinding decision point. 

Decorations. The decorations included in the Ruby Garden model consisted of 

different groups, including garden ornaments, statues and sculptures. Decorations were 
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selected from familiar ones described by the study participants in order to evoke 

pleasurable memories or memories of home, as suggested by Graham-Cochrane (2010) , 

Health Building Notes (2015) and Marcus and Sachs (2014). Accordingly, a 

combination of familiar statues, such as a wheelbarrow, an angel, a giraffe and a 

kangaroo sculpture, were included in the 3D model, as well as a few garden ornaments, 

such as animal stakes (e.g., worm stake) and a windchime. The decorations were located 

in the model based on the use of the garden by participants in Phase One. For example, 

the windchime was hung from the ceiling because the findings of the Ruby Garden use 

in Phase One showed that residents with dementia usually spend time in the entry patio 

and sit at the table located in the left corner of the entry patio while viewing the garden. 

Other decorations were included in the model where there were a limited number of 

decorations, and for the residents to view while walking through the garden pathways. 

Outdoor Furniture. The final category included in the model was outdoor 

furniture. A variety of outdoor furniture was modelled for the garden. In line with the 

sustainability features, a rubbish bin and a compost bin were located in the southern side 

of the Ruby Garden. Due to its shade, the southern side of the garden was mostly 

supplied with items including outdoor furniture, while the plants were mostly 

distributed in the garden beds located on the other sides of the garden. 

In addition, a sturdy wooden bench as suggested by the guidelines of 

Alzheimer’s Australia WA (2015) and Graham-Cochrane (2010) was located along the 

main pathway at almost 12 metres from the entry as a resting point for the participants 

while taking a walk. The timber table and seats existing under the fabric awning, as well 

as the wooden bench located in the southern side of the Ruby Garden, were supplied 

with several comfortable cushions to provide an opportunity to bring more people 

together for chatting and socialising (Brawley, 2007; Ferdous & Moore, 2015). 
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A few handrails of appropriate height (i.e., 70 cm) and a length of 1.5 to 2 

metres were placed intermittently along the walking pathways on the model to ensure 

safety and accessibility of the garden for people with dementia. In addition, signage to 

help to navigate people with dementia through the entry to the garden and back to their 

rooms as a means of spatial orientation was included in the model. The signs were 

located at a height of 1.4 metres from the ground, at the end of the main pathway where 

people need to decide where to go. Another sign was located above the entry in the 

visibility axis of the residents for their navigation. The letters of the signs incorporated a 

contrasting colour to the background for readability for the residents. Additionally, in 

order to provide clearly defined routes, yellow contrasting edges of 0.1 metres wide 

were created along the smaller pathways. 

The items that encourage people with dementia to take part in the care of the 

garden, gardening activities or engaging in some other outdoor activities, including 

filling the birdfeeders, were incorporated into the Ruby Garden model. A garden shed 

with lots of gardening tools was provided to encourage gardening and was located on 

the southern side of the garden. A birdcage and birdfeeder were also included in the 

Ruby Garden model for the participants to fill the bird feeder to encourage birds, which 

could encourage further engagement and daily interaction for people with dementia 

(Marcus & Sachs, 2014). The birdcage was included inside the entry patio, and the 

birdfeeder was located inside the melaleuca tree existing in the garden because of its 

bird attracting features (Gardening Australia, 2018). A summary of the DFE 

characteristics and their application in the Ruby Garden model is presented in Table 4.2. 
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Table 4.2 

The Ruby Garden Model Items with Their DFE Characteristics 

Items DFE characteristics 

Sustainability Accessibility Orientation Safety Sensory-

Stimulation 

Meaningful 

Activities 

(Meaningful 

Engagement) 

Socialisation Reminiscence 

Plants 

Azalea √    √    

Banksia √    √    

Bottle 

Brush 

√    √    

Brisbane 

wattle 

√    √   √ 

Bush rose √    √   √ 

Coastal 

rosemary  

√    √    

Correa √    √    

Desert rose √    √   √ 

Gardenia √  √  √   √ 

Grevillea √    √    

Herb garden  √    √ √ √ √ 

Hydrangea √    √    

Hibiscus √    √    

Impatiens 

Walleriana 

√    √    

Jacaranda 

tree 

  √      

Lambs ear √    √    
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Star jasmine √    √   √ 

Mat-rush √    √    

Nasturtium √  √   √   

Ornamental 

Pear 

√  √  √    

Pawpaw √  √  √ √   

Vegetable 

garden 

√    √ √  √ 

Water Features 

Bird bath     √ √ √ √ 

Solar water 

fountain 

√  √  √   √ 

Decorations 

Ornaments     √   √ 

Sculpture/ 

statues  

       √ 

Outdoor furniture 

Bird 

cage/bird 

feeder 

     √ √  

Cushion    √   √  

Garden 

shed 

     √ √ √ 

Sign 

through 

entry and 

rooms  

  √ √     

Trash bins √        

Colourful 

hanging 

 √   √ √  √ 
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planters for 

fence 

Raised 

garden 

bed/planters 

 √     √  
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Figure 4.2, 4.3 and 4.4 show 3D layouts from different parts of the entry patio as 

examples of the Ruby Garden 3D model. Other layouts of the Ruby Garden with the 

names of included items are presented in Appendix G-M. 
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Figure 4.2 

Changes to the Entry Patio (Western Side of the Ruby Garden) 
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Figure 4.3 

Changes to the Entry Patio (Western Side of the Ruby Garden) 
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Figure 4.4 

Changes to the Entry Patio (Western Side of the Ruby Garden) 
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The Ruby Garden Design Limitations 

The new 3D design of the Ruby Garden displayed the ideal model for people 

with dementia. However, there were several constraints at this stage, namely time, 

unavailability of several items, regulations of the RACF and the gardener’s comments 

in relation to time of planting and cost, which resulted in the final garden being slightly 

different from the ideal 3D modelled one.  

The first constraint, concerned with the design phase, was the limited time of the 

data collection procedure. Installing several items included in the model of the Ruby 

Garden was time-consuming, and the intervention phase (i.e., Phase Three) was 

constrained by the time taken in getting the garden ready. For example, providing 

handrails at regular intervals along the pathways and the edging borders of the pathways 

with contrasting edges was considered to be too time-consuming to be able to be 

implemented. Therefore, an alternative option was implemented where contrasting 

edges along the borders were created by planting several plants, including coastal 

rosemary bushes, to create borders. 

Next, items prepared for the Ruby Garden were not always the ones specified in 

the ideal model due to the unavailability of specific products for purchase in stores or 

via online stores. Instead, similar decorations with the same DEF characteristics were 

used. For example, a wheelbarrow statue as a memory-evoking element could not be 

found in the stores, and this was replaced with a mailbox decoration, triggering 

memories based on the guidelines of Marcus and Sachs (2014). Additionally, in some 

cases, donated plants were not necessarily those that were identified by the researcher 

since the nurseries either did not sell or grow the specific plants. When plants were out 

of season at the time of purchase, they were replaced with similar plants with similar 
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physical requirements, such as sun or soil type. Flowers that could not be found were 

replaced with brightly coloured and pink flowers, such as impatiens walleriana, as the 

participants showed they were interested in pink and colourful flowers.  

In addition, the installation of some items was against the regulations of the 

RACF because of participants’ safety. For example, two hanging baskets and one 

birdcage were omitted despite conforming to the guidelines of Health.vic (2018b) and 

Alzheimer’s Australia WA (2015) as they were considered by the RACF manager to be 

probable hazards for the residents. 

The location of some plants was changed based on recommendations from the 

gardener. For example, the gardener suggested growing of plants in pots initially and 

only transferring them to their exact location according to the 3D model after they had 

grown to a certain size, to allow for the growth of stronger roots or the production of 

earlier blooms. 

Furthermore, as the planting season of some seeds (e.g., lambs’ ear) was a few 

months later than the time of incorporating items into the Ruby Garden, the gardener 

asked to keep the seeds and to sow them in the appropriate season. Lastly, the 

researcher had to manage the design on the limited available budget she had to spend on 

the garden. Figure 4.5 shows some of the areas and items of the Ruby Garden after early 

application of the model in the Ruby Garden.  
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Figure 4.5 

Several Layouts of the Ruby Garden 

 

 

Dementia-Friendly Environment Characteristics 

The condition of the Ruby Garden after the changes was assessed using the 

Dementia Therapeutic Garden Audit Tool (Alzheimer’s Australia WA, 2015) to 

evaluate whether the garden was improved. The results showed an improvement in the 

garden design as a supportive environment for people with dementia. In total, the 

assessment showed an increase in the total number of questions scoring very good 

(score of 3), from 21 for the environmental assessment phase (i.e., Phase One), to 36 for 

the post-design assessment (i.e., Phase Two). In addition, the total number of questions 
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receiving poor scores (0-1) fell by 29 from 39 for the environmental assessment phase, 

to 10 in the design phase. 

The results of the assessment following the changes to the Ruby Garden 

demonstrated overall improvements in six categories of the Dementia Therapeutic 

Garden Audit Tool (Alzheimer’s Australia WA, 2015), namely Location and Entry to 

garden, Orientation-Safety, Meaningful Engagement, Seating, Sensory Stimulation-

Reminiscence, and Sustainability, showing that the Ruby Garden had improved in the 

characteristics of DFE. Table 4.3 presents the total number of the recorded scores for 

each category in both Phase One and Two. 

Table 4.3 

The Total Number of the Recorded Scores for Each Category 

Categories Assessed scores 

Score 0-1 Score 2 Score 3 

Ph1 Ph2 Ph1 Ph2 Ph1 Ph2 

Location and Entry to 

garden (out of 19) 

9 1 3 4 7 14 

Orientation-Safety (out of 

11) 

4 1 1 4 6 6 

Meaningful Engagement 

(out of 7) 

7 3 0 3 0 1 

Seating (out of 9) 3 1 4 4 2 4 

Sensory Stimulation-

Reminiscence (out of 12) 

9 0 1 6 2 6 

Sustainability (out of 16) 7 4 5 7 4 5 

Total scores 39 10 14 28 21 36 

Note. Ph1= Phase One; Ph2= Phase Two 

 

Lack of sensory-provoking and memory-evoking elements was noted in the 

environmental assessment phase, and the categories of Meaningful Engagement and 

Sensory Stimulation-Reminiscence were assessed as the categories with the greater 

number of poor scores, (i.e., 100% and 75% of questions received poor scores, 
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respectively). In the design phase, the results of the assessment showed improvement in 

both categories of Meaningful Engagement and Sensory Stimulation-Reminiscence. 

Improvement in the Sensory Stimulation-Reminiscence category was shown as 

an increase in the number of questions scoring 2 or 3 (moderately or very good) from 3 

to 12 (out of 12) in the environmental assessment and design phases, respectively. The 

results of the audit tool in Phase One showed that the garden had a limited number of 

sensory-provoking elements for people with dementia. Following this, 34 sensory-

provoking plants and 29 memory-evoking elements were incorporated into the garden. 

Likewise, improvement in the Meaningful Engagement scores of the garden was 

demonstrated by an increase in the number of questions that scored 2 or 3 (moderately 

or very good), from 0 to 4 (out of 7) in the environmental assessment and design phases, 

respectively. The results of the Dementia Therapeutic Garden Audit Tool (Alzheimer’s 

Australia WA, 2015) in the environmental assessment phase revealed that the garden 

had a limited number of items that encouraged engagement and prompted participants to 

take part in meaningful activities. Such items were provided for the Ruby Garden; that 

included the provision of a garden shed filled with several gardening tools, such as pots, 

trowels, watering cans, sunhats, and gloves, and also the inclusion of a birdbath and bird 

feeder. In addition, meaningful activities as identified from participants’ social 

biographies were accommodated in the garden. For those who were fond of art, 

colouring notebooks, sketchbooks and other essential tools for drawing were provided. 

Cardboard, glue and other essential tools for preparing simple handicrafts were prepared 

for those interested in craft. Novels and puzzle books were other activity resources that 

were offered to participants in the garden. 

Moreover, the results of the Dementia Therapeutic Garden Audit Tool 

(Alzheimer’s Australia WA, 2015) assessment demonstrated an improvement in the 
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Location and Entry to garden category. The findings demonstrated improvement by an 

increase in the number of questions scoring moderately or very good (2 or 3), from 10 

to 18 (out of 19 questions) in the environmental assessment and the design phase, 

respectively. In the environmental assessment phase, the Dementia Therapeutic Garden 

Audit Tool (Alzheimer’s Australia WA, 2015) showed the entry patio lacked some 

elements, including artworks, decoration and colourful flowers. Thus, several 

decorations and a combination of several seasonal and colourful flowers were provided 

for the entry patio.  

The Ruby Garden previously had acceptable conditions in the Orientation-Safety 

category (i.e., 7 out of 11 questions received a score of 2 or 3), and in providing suitable 

seating and furnishings for residents (i.e., 6 out of 9 questions received a score of 2 or 3 

in the Seating category). However, the results revealed an improvement in both areas. In 

the Orientation-Safety category there was a decrease in the number of questions scoring 

0-1 from 4 to 1 in the environmental assessment and design phases, respectively. In the 

environmental assessment phase, the Dementia Therapeutic Garden Audit Tool 

(Alzheimer’s Australia WA, 2015) showed the garden lacked landmarks or visual 

signage for orientating people with dementia. Several elements were provided for 

navigating and spatial orientation of people with dementia in the Ruby Garden, 

including visual signage, water features and several plants reflecting seasonal changes. 

Likewise, the results showed improvement in the Seating category by a decrease in the 

number of questions scoring 0-1 from 3 to 1 (out of 9 questions) in the environmental 

assessment and design phase, respectively. The required elements identified through the 

audit tool in Phase One in the Seating category which the garden lacked were provided 

for the garden. This can be summarised as the provision of comfortable cushions for all 
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chairs and the inclusion of a wooden bench along the pathway for individuals to rest in 

the sun while walking. 

The Ruby Garden demonstrated a slight improvement from the perspective of 

sustainability in the design phase. The results showed improvement in the Sustainability 

category by an increase in the number of questions scoring 2 or 3 from 9 to 12 (out of 

16 questions) in the environmental assessment and design phases, respectively. A few 

measures were taken in line with the sustainability characteristic. A rubbish bin was 

provided for the residents’ use inside the garden as it was identified as missing in the 

audit tool assessment. The majority of plants that were selected for planting in the Ruby 

Garden were low-maintenance, which was an important factor in creating a sustainable 

garden for people with dementia (Brisbane City Council, 2014; Graham-Cochrane, 

2010). In addition, more seedlings were planted in both the garden beds and over the 

fence to create a screen for the fence as a natural framework. The plants were planted 

along the fence (both inside and outside) to disguise the fence and to serve as a means 

of privacy for the Ruby Garden. Figure 4.6 shows the difference between the total 

number of questions scoring 2 or 3 (i.e., moderately or very good) for each category in 

Phases One and Two.  
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Figure 4.6 

The Total Number of Questions Scoring Two or Three in Phases One and Two 

 

 

 

The use of the Dementia Therapeutic Garden Audit Tool (Alzheimer’s Australia 

WA, 2015) for assessment after the design of the Ruby Garden could be considered as 

an investigator bias. However, this bias is minimised by the utilisation of a number of 

methodological approaches. For example, if different methodological approaches were 

applied for the same issue, and they represent similar results, the results can be 

interpreted with more confidence, and this will also increase the validity of results 

(Taswell et al., 2019).  

In the case study, diverse collection methods were used for the assessment of the 

garden’s environment. The environment of the Ruby Garden was assessed with the 

Person-Environment Apathy Rating scale (PEAR) (i.e., assessment of environment and 

apathy) in Phase Three, and also interviews with a purposive sample of 10 staff 

members and 10 participants with dementia were conducted to seek their views on the 
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new design of the Ruby Garden. In addition, the engagement of people with dementia 

was assessed in Phase Three using the Engagement of a Person with Dementia Scale 

(EPWDS). This was likely to increase the reliability of the results in this phase. The 

results of the assessment will be presented in Phase Three, which is outlined in Chapter 

Five. 

Summary of this Chapter 

The Ruby Garden was developed based on the findings of Phase One of the 

study, including the site analysis, participants’ social biographies and following 

guidelines for identifying items (e.g., plants) with their main features in terms of DFE 

characteristics (Graham-Cochrane, 2010; Health Building Notes, 2015; Marcus & 

Sachs, 2014). The physical requirements of the plants were identified as per the 

horticultural references, namely Australian National Botanic Gardens (2015), Gardenia 

(2018), Gardening Australia (2018), Gardens Online (2000) and Stewart (2017) were 

adjusted with sun/shade simulation and other climatic analyses conducted in Phase One. 

Next, the Ruby Garden with all the identified items was modelled three-dimensionally 

with Autodesk 3D max 2019 software. After all the required elements were provided, 

the garden beds were prepared for incorporating the new items identified in the model 

for the residents to experience the new garden. 

Assessment of the Ruby Garden with the Dementia Therapeutic Garden Audit 

Tool (Alzheimer’s Australia WA, 2015) after the changes revealed that it had improved 

as a supportive environment for people with dementia. The detailed results of the 

Dementia Therapeutic Garden Audit Tool (Alzheimer’s Australia WA, 2015) revealed 

improvements in all categories of the tool, especially in those with the greater number 

of poor scores before the design phase, namely the Sensory Stimulation-Reminiscence 
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category and the Meaningful Engagement category. Although all categories of the audit 

tool showed improvements, there are still areas requiring enhancement, since the 

preparation of some elements was constrained. The considerable amount of time 

concerned with providing some items, the unavailability of some of the items in the 

stores, the regulations of the facility, the gardener’s comments on the location of some 

items, and the limited budget available made the actual Ruby Garden slightly different 

from the 3D modelled one.  

The following chapter focuses on the intervention phase in which participants 

were taken into the improved Ruby Garden. First, the intervention protocol and the data 

collection procedure are described. Then, the results and findings of the quantitative and 

qualitative data analysis are presented. 
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Chapter Five: Intervention  

Introduction 

This chapter presents Phase Three of the three phases of the data collection 

procedure which examines the effect of the improved Ruby Garden on agitation, apathy 

and engagement of 10 participants with dementia. Phase Three was conducted from 

October 2018 to February 2019. First, demographic data, sensory perceptions and 

cognitive function of participants with dementia are presented. Next, the intervention 

procedure, instruments used, and results from the assessment of agitation, apathy and 

engagement are reported. Following this, the findings from the interviews with 

participants and staff members along with an overview of the participants’ activities in 

the garden are described. Finally, a conclusion of the chapter is presented. 

Methods 

Study Design 

Phase Three utilised a case study design, as previously described in Chapter 

Three, where people with dementia in a residential aged care facility (RACF) and the 

garden itself are each considered as a unit of analysis. A mixed-method approach, which 

consisted of outcome measurement tools, semi-structured interviews and on-site 

observations, was used to collect various data on the two units of the case study. 

Participants 

All 10 participants recruited in Phase One, as reported in Chapter Three, were 

slated to continue to be involved in Phase Three. They were assigned an identification 

(ID) number ranging from 1 to 10. However, one participant (ID 5) was unable to take 
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part in the Phase Three intervention due to a swollen ankle. An additional participant 

was recruited (ID 11). 

Intervention 

The intervention consisted of an outdoor natural landscape, named Ruby 

Garden, incorporating characteristics of a DFE where participants were exposed to and 

actively engaged in features within it, including several meaningful activities elicited 

from the participants’ social biographies, such as colouring books, novels and gardening 

tools for planting edible plants in pots. 

A review of similar past interventions revealed that in studies with significant 

results regarding agitation, sleep, engagement, affect and well-being, the average total 

intervention duration and frequency was approximately 20 hours at an average of 30 to 

60 minutes per session, and had taken place over a period of weeks to months (Cohen- 

Mansfield & Werner, 1998; Connell et al., 2007; Gigliotti & Jarrott, 2005; Gigliotti et 

al., 2004; Hall et al., 2018; Jarrott & Gigliotti, 2010; Lee & Kim, 2008; Thelander et al., 

2008). Hence, the intervention phase in this study involved five 60-minutes sessions 

Monday to Friday for 4 weeks totalling 20 hours of intervention. Two rounds of a 4-

week intervention period were conducted in this study (Figure 5.1). The first round with 

the first five participants (i.e., ID numbers 1-6) started in October 2018, while the 

second round with the remaining five participants (ID numbers 7-11) was conducted in 

December 2018.   
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Figure 5.1 

Overview of the Intervention 

 

 

Intervention Protocol 

Having installed all the items in Phase Two (refer to Chapter Four), the Ruby 

Garden was ready for the commencement of the intervention stage, and participants 

were taken individually into the garden to experience the new environment. The timing 

of visits to the Ruby Garden was randomised for participants to counteract the effects of 

a potential increase in agitated behaviours during the afternoon period (Dementia 

Australia, 2017). Research team members prepared a randomisation schedule via an 

online random number generator prior to the commencement of the intervention.  

Every Monday to Friday during the 4-week intervention period, the researcher 

accompanied each individual participant from their bedroom or lounge into the Ruby 

Garden for their daily 60-minute session. The protocol aimed to allow the participants 

to freely explore the garden by themselves unless they had any special condition such as 

physical disability that impeded an activity or they required assistance to walk. In this 

case, partial facilitation of the session was required, whereby participants were assisted 

where they wanted to go along the pathway without guiding or encouraging them with 
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where to go or what to engage with. In addition, no conversation about garden features 

was initiated by the researcher in order to see the participants’ reaction or attitudes 

toward the garden features.  

Visits were arranged between 9 a.m. after residents had finished their breakfast 

to 12 p.m. and from 1:30 p.m. to 3:30 p.m. This allowed a break for lunch. The 

researcher strictly followed the randomisation schedule for participant visits to the Ruby 

Garden. When a participant was unwilling to go to the Ruby Garden, the researcher 

tried again at a later time during the day and in the meantime approached the next 

participant on the randomised list. The researcher tried a maximum of two times to take 

a participant into the garden and when a participant refused a second time, this was 

considered as missing the session. The researcher kept a record to facilitate data 

analysis.  

Intervention Schedule. The first week of the intervention was the introductory 

sessions in which the researcher introduced the DFE characteristics of the garden to the 

participants. On each day, in the first week of the intervention period in each round, the 

researcher introduced different elements of the garden, including orientation cues, 

pictorial signage, landmarks, furnishings, sensory-provoking and memory-evoking 

items, as well as other implemented meaningful activities in the Ruby Garden. After a 

5-minute introduction, participants were partially assisted by the researcher with what 

they wanted to do in the garden. There was no introductory session during the second to 

fourth weeks of the intervention, and at the start of each day during this period (i.e., 

Week 2 to Week 4) the researcher asked the participants to choose their favourite 

activities (e.g., gardening, painting or reading) or to explore the Ruby Garden (e.g., to 

walk, sit, observe the garden features). They were offered the opportunities of viewing 

the garden features, listening to nature-based sounds (e.g., bird songs and water sound) 
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and smelling or touching various garden elements. In addition, during the intervention 

phase, the door of the Ruby Garden remained open to other residents in order to 

increase opportunities for social interaction. 

The participants informed the researcher when they intended to return to their 

rooms or lounge, and they asked her to take them back. When a participant did not wish 

to stay for the full period of 60 minutes in the garden, the researcher would at first 

gently attempt to encourage them to remain and engage with the garden features or 

activities, but if they still expressed their intention to leave, then their wishes were 

respected. A record was kept of the length of time per session that participants spent in 

the Ruby Garden. At the end of each session or when participants wished to leave the 

garden, they were accompanied back to their bedroom or lounge by the researcher. 

Intervention Specific Situations. The intervention might have been affected by 

specific conditions, including the weather, participants’ desires or their other related 

issues that could cause the intervention session to be disturbed or cancelled. These 

issues were predicted, and a plan was devised before the commencement of the 

intervention. 

It was planned that during the intervention period, if it was drizzling, 

participants would be taken under the cloth shaded area in the entry patio to stay dry and 

safe. If it was raining moderately or heavy, the session would be cancelled. If a session 

was cancelled, makeup sessions would be conducted during the weekend. If it rained for 

3 or more days, the week would be cancelled, and the intervention would be extended 

by a week.  

When the participants wanted to return to the garden after finishing their session, 

they would be allowed to, as long as staff members were available to check that their 

safety was not compromised. On the other hand, if participants wished to go into the 
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garden before their scheduled time for the day, the staff would be asked by the 

researcher to engage them with other activities to avoid the effects of a premature visit 

on the results of the study. Additionally, participants would be allowed to go in the 

garden with their friends or family members during their scheduled time of visit if they 

wished. A record would be kept on the length of time they spent together and the 

activities they engaged in the garden. A record would be kept if a participant fell asleep 

during the session. The researcher would let them sleep and note how long they had 

slept.   
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Data Collection 

Demographic data, cognitive function and sensory perceptions of participants 

were collected in Phase One of the data collection procedure (refer to Chapter Three). 

Intervention outcome measurements in Phase Three included the Cohen-Mansfield 

Agitation Inventory (CMAI-SF) (Werner et al., 1994) together with the on-site 

observations of apathy and engagement via the Person-Environment Apathy Rating 

Scale (PEAR) (Jao et al., 2016) and the Engagement of a Person with Dementia Scale 

(EPWDS) (Jones et al., 2018), respectively. Assessment of agitation was conducted pre- 

(Week 0) and post-intervention (Week 5), while on-site observation of engagement and 

apathy was conducted pre-intervention (Week 0) and once a week during the 4-week 

intervention period except for Week 1 when two assessments took place (i.e., beginning 

(Week 1-1) and end (Week 1-2) of the week). At Week 8, a follow-up assessment was 

undertaken to determine whether the intervention effects on agitation, engagement and 

apathy were sustained over time. Additionally, participants’ activities in the garden 

were also observed every day at 10-minute intervals from the time they entered the 

garden until they left over the 4-week intervention period. Post-intervention qualitative 

interviews with 10 residents with dementia and 10 staff were conducted to ascertain 

their attitudes toward the improved Ruby Garden. An overview of the data collection 

schedule for the study is presented in Table 5.1. 
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Table 5.1 

Data Collection and Instruments Schedule 

Measurement - 

Assessment tools 

Data 

collector 

-Time 

Phase 

One 

Phase Three 

Pre- 

intervention 

W0- 

Wherever 

participants are 

located in RACF 

(On Friday) 

Intervention Post-

intervention 

W5 

Follow-up 

W8- 

Wherever 

participants are 

located in RACF 

(On Friday) 

W1-1 W1-2 W2 W3 W4 

Screening 

Demographic 

information-  

nursing records 

Researcher- 

5 min 

✓ 
 

        

Cognitive function- 

(PAS) 

Researcher 

- 5 min 

✓ 

 
        

Auditory and visual 

perception- nursing 

records 

Researcher 

- 

3 min 

✓ 

 
        

Smell perception- 

(Q-SIT) 

Researcher 

- 

3 min 

✓ 
 

        

Intervention outcome measures 

Agitation- 

(CMAI-SF) 

Staff – 10 

min 

 ✓ 

 
     ✓ 

 

✓ 
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Apathy- 

(PEAR) 

Researcher 

- 

10 min 

 ✓ 

 

✓ ✓ ✓ ✓ ✓  ✓ 

 

Engagement 

- (EPWDS) 

Researcher 

- 

10 min 

 ✓ 
 

✓ ✓ ✓ ✓ ✓  ✓ 
 

Participants’ 

Activities b- 

site plan of the Ruby 

Garden 

Researcher 

- 

10 min 

 ✓ 

 

✓ ✓ ✓ ✓ ✓   

Attitudes toward 

Ruby Garden- 

interviews 

Researcher 

- 

15 min 

       ✓ 

 
 

Note. a Two rounds of intervention were conducted. b Participants’ activities were observed at every 10 minutes intervals from the time they 

entered the garden until they left over the 4 weeks intervention period. PAS= Psychogeriatric Assessment Scale; Q-SIT= The Quick Smell 

Identification; CMAI-SF= Agitation Cohen-Mansfield Agitation Inventory; EPWDS= Engagement of People with Dementia Scale; PEAR= 

Person-Environment Apathy Rating Scale Test; min = minutes; W1-1= First day of the first week; W1-2= Fifth day of the first week; W2= Week 

2; W3= Week 3; W4= Week 4 
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Demographic Data 

Demographic characteristics of the participants in terms of their age, gender, 

education level and marital status, and also their history of agitated behaviours, visual 

and auditory functions as well as their cognitive functions were collected from their 

medical and nursing records. 

Cognitive Function 

The level of cognitive function of the participants were collected from their 

Psychogeriatric Assessment Scale (PAS) score (Jorm et al., 1995) from their nursing 

records. This was necessary as two out of 10 participants were unable to answer or 

comprehend the questions related to the Mini-Mental State Examination (MMSE) scale 

(Folstein et al., 1975); one due to stroke, and another due to a language barrier (i.e., she 

was Bosnian and could not speak English). 

The Psychogeriatric Assessment Scale (PAS) is a scale which gives information 

on specific psychogeriatric disorders, including dementia and depression in older adults 

(Jorm & Mackinnon, 2016). This scale is simple to administer and provides information 

similar to other cognition assessment scales, such as the MMSE scale (Folstein et al., 

1975) or Questionnaire on Cognitive Decline in the Elderly (IQCODE) (Jorm & 

Jacomb, 1989).The scale has two different sections: an interview with the subject (i.e., 

client or patient) and an interview with an informant such as a carer who is sufficiently 

familiar with the subject (Jorm & Mackinnon, 2016). The subject interview comprises 

nine questions, while the informant interview is made up of 10 questions regarding 

cognitive functioning. The given score can be either 0 for correct answers or 1 for 

incorrect answers or refusals, and higher scores demonstrate greater cognitive 

impairment in individuals (Jorm & Mackinnon, 2016).  
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The reliability of PAS was established in a Canberra general population sample 

as well as in two samples from clinics composed of 76 geriatric and psychogeriatric 

patients in Sydney and 60 patients in Geneva (Jorm et al., 1995). In addition, PAS was 

found to have a correlation of 0.80 with the MMSE and 0.45 with the IQCODE, which 

demonstrates good validity (Jorm & Mackinnon, 2016). 

Screening Measures 

The Quick Smell Identification Test (Q-SIT). The Quick Smell Identification 

Test (Q-SIT) (Sensonics International, 2001) is a test for identification of olfactory 

dysfunction (Jackman & Doty, 2005). This test is more cost-effective, convenient and 

less confusing for people with dementia compared to other types of smell tests 

(Jackman & Doty, 2005). This test encompasses several cards that have three 

microencapsulated odorant strips along with multiple-choice questions where people 

with dementia should guess the most similar choice to the odour they smell through the 

odorant strips (see Appendix N). The multiple-choice questions have five options 

including banana, peanut, rose, paint thinner and none/0ther smell. Its score ranges from 

0 to 3. The higher the score is, the better the olfactory function is. According to this 

scale, a person with a normal olfactory system can distinguish all odours, while people 

with an impaired sense of smell cannot identify one or more odours. This test was 

validated in a study conducted by Jackman and Doty (2005) in which the test-retest 

reliability was 0.87. This scale, which takes less than 5 minutes to administer, was 

conducted by the researcher with each participant to determine their smell function.  
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Intervention Outcome Measurements 

Cohen-Mansfield Agitation Inventory. The Cohen-Mansfield Agitation 

Inventory-Short Form (CMAI- SF) (see Appendix O) is a shortened form of the longer 

29-item CMAI (Cohen-Mansfield et al., 1989). The shortened form is a 5-point scale 

questionnaire examining 14 agitated behaviours in people with dementia over the last 2 

weeks (Werner et al., 1994). It is categorised into three groups of behaviours consisting 

of aggressive behaviour, physically nonaggressive behaviour and verbally agitated 

behaviours (Werner et al., 1994). Each item is scored on a 5-point scale (1 = never and 

5 = several times in an hour or continuous for half an hour or more). Higher scores 

show greater levels of agitated behaviours. The inter-reliability of this scale based on 

the agreement of three raters (i.e., three units of a nursing home) was 0.82, indicating 

high reliability. This instrument was conducted by two nurses in the Stretton Gardens at 

the time points as shown in Table 5.1. 

On-Site Observation of Apathy and Engagement. Apathy and engagement of 

participants were observed on-site at various points of the data collection procedure (see 

Table 5.1) based on the valid and psychometrically sound Person-Environment Apathy 

Rating Scale (PEAR) (Jao et al., 2016) and the Engagement of a Person with Dementia 

Scale (EPWDS) (Jones et al., 2018). 

The PEAR is a 12-item scale that assesses environmental stimulation and apathy 

concurrently. Environmental stimulation was evaluated by observing stimulation clarity, 

stimulation strength, stimulation specificity, interaction involvement, physical 

accessibility and environmental feedback (See Appendix P). Apathy was assessed by 

observing facial expressions, eye contact, physical engagement, purposeful activity, 

verbal tone and verbal expression (See Appendix P). Each subscale consists of six items 

rated on a 1– 4 scale. Higher scores on each subscale indicate a higher level of apathy 
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and environmental stimulation. The inter-rater reliability of both the PEAR-

Environment subscale and the PEAR-Apathy subscale, evaluated by percent agreement, 

was 74.0% to 89.6% and 63.5% to 85.4%, respectively, and reflects good to excellent 

reliability (Jao et al., 2016).  

The EPWDS consists of 10 items to examine whether an individual with 

dementia exhibits an emotional or behavioural expression/response of engagement with 

a psychosocial activity. It assesses five dimensions of engagement: affective, visual, 

verbal, behavioural, and social on a five-point Likert scale (1 = strongly disagree and 5 

= strongly agree and ‘not applicable’). A higher total score reflects higher levels of 

positive engagement exhibited by the person with dementia. The content validity of this 

scale has been supported by experts in a Delphi study with established psychometric 

properties (Jones et al., 2018) (see Appendix Q). 

Participants’ Activities. A site plan (scale of 1/50cm) of the outdoor natural 

landscape, Ruby Garden, was developed. Using this site plan, the researcher observed 

and documented each participant’s activities in terms of where they were, what they 

were doing, or who they were interacting with while they were in the garden at 10 

minute intervals from the time they entered the garden until they left for each session 

over the 4-week intervention period. The data collected provided an insight on how the 

participants behaved in the garden. 

The movement of participants along the pathways was documented on the site 

plans by drawing lines showing the movement of the participants in the garden. In total, 

20 different individual maps were created for each participant over the 4-week 

intervention period, and imported into AutoCAD software (Autodesk Inc., 2018) to 

determine the distance walked by a participant for each session. 
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Using a similar method undertaken in studies by Hernandez (2007), Reynolds 

(2016) and Smith et al. (2010) to gain an in-depth understanding of spatial behaviours 

and the engagement of people with dementia inside dementia care facilities, 

participants’ engagement with the features of the garden was coded and illustrated on 

the site plan using symbols. A bold red circle was employed to show when participants 

engaged with or actively paid attention to a particular feature of the garden either 

verbally (e.g., enquiring or commenting on the water fountain), behaviourally (e.g., 

touching, smelling or picking a flower) or affectively (smiling to garden features). The 

recorded red circles, which showed participants’ engagement with the garden features, 

were combined into a single composite map in AutoCAD software (Autodesk Inc., 

2018). The composite map provided an overview of the 10 participants’ behaviours over 

the 4-week intervention period via the distribution of red circles. Clustering or 

aggregation of circles on a garden feature denotes the participants’ attention or 

engagement with that particular feature or area. Likewise, the features or areas of the 

garden with few or no symbols showed participants had paid little to no attention to or 

engaged with them. Additionally, an excel spreadsheet table was created by the 

researcher at the end of each session categorising the different kinds of activities that 

participants took part in while they were in the garden during each observation session 

over the 4-week intervention period.  

Interview Protocol 

Post-intervention individual semi-structured interviews were conducted in-

person with all of the participants. Open-ended questions were asked to seek an 

understanding of participants’ perceptions of the improved Ruby Garden. Similarly, a 

purposive sample of 10 staff who cared for the participants was recruited to seek their 
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views on the effect of the new outdoor natural landscape on the participants. These staff 

were identified by the facility manager as having experience working with residents in 

the Ruby wing and they were considered as being familiar with the care of the 10 

participants. 

Residents or their guardians and staff were asked to complete a written informed 

consent form prior to their participation in the interviews (See Appendix R-S and U-V). 

Participants were assured that their participation was voluntary and that all received 

information would remain confidential. If they consented but decided to withdraw 

before the interview or during the interview itself, they could withdraw from the study 

at any time without penalty.  

Each interview took approximately 5 to 15 minutes. Individual interviews were 

digitally recorded and transcribed verbatim. Following this, the transcriptions were 

coded and analysed using thematic analysis (Braun & Clarke, 2019), which is a popular 

method for analysing qualitative data through recognising and reporting the patterns 

existing in a dataset (Braun & Clarke, 2019). 

The interview questions for participants with dementia focused on their views of 

their daily visits to the Ruby Garden, as well as the positive or negative effects the 

garden had on them (See Appendix T). Likewise, staff were asked both if the Ruby 

Garden had any positive or negative effects on the group of participants or other 

residents, and what the participants’ feedback or attitudes towards the garden were (see 

Appendix W). 

Quantitative Data Analysis 

All collected data was entered into the IBM Statistical Package for the Social 

Sciences (SPSS) software version 25 (SPSS, Inc., Chicago, IL). A 10% random check 
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of data entry was undertaken to ensure accuracy, consistency and completeness prior to 

data analysis. Missing data was reported as some participants did not attend intervention 

sessions due to sickness or pain, and one participant passed away before follow-up data 

was collected. During data analyses, missing data was imputed for those participants 

using mean replacement, which is a more valid approach to handling the missing data 

compared to the case deletion of variables due to the preservation of the sample size and 

statistical power (Gemici et al., 2011). 

Besides descriptive statistics (i.e., frequency, percentages, range, means and 

standard deviations), multiple individual non-parametric Friedman (Friedman, 1937) 

with/without Wilcoxon Signed-Ranked test (Wilcoxon, 1945) were undertaken to assess 

changes in outcome variables in response to the intervention. Due to the exploratory 

nature of this study, small sample size and abnormal distribution of data, the use of 

multiple individual Friedman tests is recommended rather than other tests such as 

multivariate analysis of variance (MANOVA) (Huberty & Morris, 1992). An alpha 

significant level of 0.05 was set.  

Qualitative Data Analysis 

Interview data (audio files) was transcribed, coded and analysed using thematic 

analysis with a combination of both deductive (concept-driven) and inductive (data-

driven) approaches (Fereday & Muir-Cochrane, 2006; Graneheim et al., 2017). The 

thematic qualitative data in this study was analysed adopting the six steps offered by 

Fereday and Muir-Cochrane (2006), MacQueen et al. (1998) and Roberts et al. (2019): 

(a) developing an a priori code template based on the literature reviewed, a theory or a 

conceptual framework; (b) checking the reliability of the template; (c) applying the code 

template to the whole data set and adding additional codes from the raw data; (d) 
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clustering and connecting similar codes and categories to identify themes; (e) 

confirming the identified themes and producing the report. 

First, codes were produced deductively based on the DFE concept with its eight 

characteristics in designing garden environments (Graham-Cochrane, 2010; Marcus & 

Sachs, 2014) as the pre-existing framework to form codes. During this process, a code 

template for each DFE characteristic: accessibility, orientation, safety, socialisation, 

meaningful activities, sensory stimulation, reminiscence and sustainability (Alzheimer's 

WA, 2019; Graham-Cochrane, 2010) was drafted with the brief definition of the 

characteristic and its different categories along with a guideline to know when to use the 

code in the dataset. The categories were extracted from reading the literature and 

immersion in the whole dataset. The example of the code template format and 

categories taken from the literature is highlighted in Table 5.2.  

Table 5.2 

The Example of Code Template a 

Code label Definition Example of 

categories 

When to use the code 

Meaningful 

activities 

“Any kinds of activities 

and interests, hobbies, 

likes and dislikes, skills 

and talents, that give 

our life structure and 

meaning and provide a 

sense of worth. These 

activities whether 

recreational or activities 

related to ordinary 

household tasks, 

establish a routine, 

provide opportunities 

for socialisation, and 

help define who we 

are.” (Brawley, 2007, p. 

266). 

Doing physical 

activities, engaging 

with gardening 

activities or garden 

features, 

socialising/chatting 

with others. 

Apply this code to all 

sections of the 

transcriptions which 

involve doing or 

being involved with 

different types of 

activities related to 

the garden 

environment either 

individually or in a 

group. 
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Note. a Definitions and categories of the table were adapted from (Brawley, 2007, p. 

266). 

The code template helps researchers to incorporate the concepts or features that 

were already distinctive in the literature as a framework to develop the codes (Bradley 

et al., 2007; Roberts et al., 2019). Then, in the next step, the code template was 

consulted by an independent researcher (KL) who checked the overall descriptions of 

codes and categories by reading the literature, the code template and the whole dataset 

to ensure their consistency. Then, the defined categories were applied to the whole 

dataset (i.e., transcriptions of the interviews with both staff and people with dementia). 

That is, each transcription was read thoroughly and the sections which could be coded 

according to the template categories were highlighted, coded and drafted in the table. In 

addition, since there was some valuable data which could not be categorised according 

to the deductive code template, we additionally developed codes inductively through the 

extraction of codes from the raw data by thoroughly reading transcriptions and coding 

line by line. After generating the codes with both approaches, they were reviewed by the 

independent researcher once more and other research team members (WM, CJ, and KD) 

to ensure accuracy of the generated codes. Disagreement among coders was resolved 

through discussion.  

Next, all the identified codes with both approaches were clustered and connected 

based on the similarities or differences among the quotations to identify themes using 

the headings related to the DFE literature and its characteristics by the iterative process 

of checking and regrouping the identified themes through re-reading the whole data set. 

The last step involved the confirmation and corroboration of the developed themes for 

producing the report, which was checked by all research team members to ensure that 

all the themes were related to the initial data and code template. After discussion, a 
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consensus was achieved among researchers and the themes were finalised for writing 

the report. 

Ethical Considerations 

Ethical approval for this study was obtained from Griffith University Human 

Research Ethics Committee (HREC) (GU Ref No: 2018/085) and approval for the 

conduct of this research was sought from the management of Stretton Gardens RACF. 

The study was conducted according to the guidelines of the National Statement on 

Ethical Conduct in Human Research (2018). These guidelines emphasise several 

principles, including beneficence, respect and justice as well as privacy and 

confidentiality. The key considerations in relation to the defined principles were applied 

in the proposed study as follows. 

Beneficence. As per the principles of beneficence, the probable risk of the study 

for participants should be identified, minimised and managed, and the benefits of the 

study should justify the potential risks or harm to participants (National Statement on 

Ethical Conduct in Human Research, 2018). Following the principles of beneficence, no 

foreseeable risks were envisaged for the participants, and participants might have gained 

benefits from the study as the aim of the study was to alleviate the signs and symptoms 

of dementia in residents and also to improve the status of the Ruby Garden based on the 

DFE characteristics. The participants might benefit from their daily connection with the 

garden in reducing some symptoms of dementia, such as a reduction in their level of 

agitation and apathy, as well as an improvement in their level of engagement. The 

information about the expected benefits of the garden was outlined in their received 

information sheet and consent form documents. They were also assured that there would 
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be no risk associated with participation in the study and they had the right to freedom 

from any kind of physical, emotional, social and financial harm and inconvenience.  

To ensure there was no risk for the participants, the garden was designed based 

on the principles of DFEs to avoid any harm. Selected items of the Ruby Garden were 

also provided with consultation of the gardener and mangers of the facility. In addition, 

during the intervention, the researcher practically facilitated the session to ensure 

participants’ safety, especially for those who had a physical disability. In terms of the 

potential burden of the interviews both for people with dementia and staff members, the 

interviews were kept to a maximum of 15 minutes and participants were informed that 

they could choose to stop or leave at any time if they wished. Similarly, they were 

assured that they could leave the garden during intervention sessions if they wished. 

Respect. Respect involves accepting participants’ values, beliefs, welfare and 

privacy and giving them the right and autonomy to make their own decisions (National 

Statement on Ethical Conduct in Human Research, 2018). In line with the principles of 

respect, information sheets with a detailed description of the study were given to the 

residents or their guardians in order to familiarise them with the aims of the study. In 

addition, a flyer which provided an overview of the study along with the study’s 

inclusion criteria was posted in the RACF in order to inform residents about the study. 

Prior to the commencement of the study, during the regular meetings of the RACF, 

residents were informed about the objectives and benefits of the study. Furthermore, 

signed consent forms were obtained from all participants of the study or their guardians 

before conducting the research. They were assured that their participation was voluntary 

and without any obligation, and they could withdraw from the study at any time without 

any explanations or penalty and with no impact on their current or future care in the 

RACF.  
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Justice. Justice “involves a regard for the human sameness that each person 

shares with every other” which involves a fair process in every stage of the study for all 

participants such as a fair recruitment process, treatment and fair access to the benefits 

of the study (National Statement on Ethical Conduct in Human Research, 2018, p. 9). 

All participants were recruited with the same process, that of the manager of the RACF 

sending an email to the potential participants’ families. All participants received the 

same intervention in the same length of time period, and because the time of the garden 

visit was randomised for all participants, they all had the opportunity to experience the 

garden environment both in the morning and afternoon. 

Privacy and Confidentiality. All collected data in different phases of the study 

were preserved in the strictest confidence, participants’ rights of privacy were 

maintained, and only authorised research team members (i.e., PM, WM, CJ and KD) 

had access to the data. 

To ensure the confidentiality of participants, all demographic information, data 

collection questionnaires, on-site observation data, recordings of interviews, and the 

transcripts were de-identified. All questionnaires related to the participants, as well as 

the interviews’ transcriptions, were designated with a unique identification number to 

ensure their anonymity during both data collection and data analysis and saved in the 

password-protected researcher’s computer. All interview recordings were destroyed 

after the transcriptions had been finalised, and all collected data including consent 

forms, transcriptions, questionnaires and on-site observation data which were 

transferred into SPSS or Excel spreadsheets are to be stored in a locked filing cabinet at 

the Menzies Health Institute, Queensland, Griffith University for 5 years. Any reports or 

publications resulting from the study were reported in general terms and did not include 

any identifying features.  
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Quantitative Results 

Participants’ Characteristics 

The demographic characteristics of the 10 participants and their levels of 

cognitive impairment and sensory perception are presented in Table 5.3. The majority of 

participants were women (n = 9). The mean age of participants was 81.7 years (SD = 

10.1) ranging from 66 to 93 years. Only three participants were married, while seven 

participants were either divorced (n = 3) or widowed (n = 4). Four participants had 

attended either high school or college, while the level of education of the remaining 

participants was undisclosed. All participants were diagnosed with dementia, with eight 

having mild or moderate cognitive impairments, while two had severe cognitive 

impairments as per their PAS scores. Those with severe cognitive impairments were not 

excluded from the study as their low PAS scores (Jorm & Mackinnon, 2016) were 

associated with being a non-English speaker from Bosnia and being unable to speak due 

to a stroke, resulting in them being unable to answer the questions in the PAS (Jorm & 

Mackinnon, 2016). 

In terms of sensory perception, only one participant had good eyesight, while the 

majority had fair (n = 7) or poor eyesight (n = 2). As regards hearing ability, four 

participants had good hearing ability, while the remaining participants had either poor 

(n = 3) or fair (n = 3) hearing ability. In addition, most of the participants had an 

impaired sense of smell (n = 7), and the remaining three participants had a normal sense 

of smell.  
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Table 5.3 

Participants’ Demographic Characteristics (n = 10) 

Characteristics N (%) 

Age 

65-75 3 (30%) 

76-86 2 (20%) 

87-97 5 (50%) 

Gender 

Male 1 (10%) 

Female 9 (90%) 

Pas Score 

Mild impairment 2 (20%) 

Moderate impairment 6 (60%) 

Severe impairment 2 (20%) 

Highest education 

College 2 (20%) 

High school 2 (20%) 

Undisclosed 6 (60%) 

Marital status 

Married 3 (30%) 

Divorced 3 (30%) 

Widowed 4 (40%) 

Vision  

Poor 2 (20%) 

Fair 7 (70%) 

Good 1 (10%) 

Hearing 

Poor 3 (30%) 

Fair 3 (30%) 

Good 4 (40%) 

Smell 

Impaired 7 (70%) 

Normal 3 (30%) 
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Intervention Outcomes 

Agitation. The results of the Friedman’s test showed that the agitation level of 

participants did not vary significantly between the three time points of the assessment 

(i.e., before intervention (Week 0), after intervention (Week 5) and at follow-up (Week 

8) (χ 2 (2) = 5.167, p = .076). The CMAI-SF scores for the agitation level of participants 

before and after the intervention as well as at follow-up showed mean values of 25.90 

(SD ± 10.08), 24.50 (SD ± 10.66) and 23.03 (SD ± 9.73), respectively. 

Engagement. Friedman’s test reported a significant difference in participants’ 

level of engagement between the weeks of assessment (χ2 (6) = 27.167, p < .0001). The 

statistical analysis using Wilcoxon Signed-Rank tests showed a significant difference in 

participants’ level of engagement between Week 0 (before intervention) and during the 

intervention (Week 1-1, p < .01; Week 1-2, p < .01; Week 2, p < .01; Week 3, p < .05; 

Week 4, p < .05), where the level of engagement was higher during the intervention 

than before intervention (refer to Figure 5.2). No significant difference was found in the 

level of engagement between the 4 weeks of intervention (p >.05). The assessment of 

participants’ level of engagement at follow-up (Week 8) demonstrated a significantly 

lower level of engagement when compared to the 4 weeks of intervention (Week 1-1, p 

< .01; Week 1-2, p < .05; Week 2, p < .05; Week 3, p < .05; Week 4, p <.05) (refer to 

Table 5.4). Participants’ level of engagement at follow-up was similar to what it was 

prior to the start of the intervention, with no statistically significant difference between 

these 2 weeks (p >.05).  
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Figure 5.2 

Variation of Participants’ Level of Engagement Over Time. Mean ± Standard 

Deviations 
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Table 5.4 

Post-Hoc Analysis of Engagement, Apathy and Environmental Stimulus Over Time 

Using Wilcoxon Signed-Rank Test (n = 10) 

  

Wilcoxon Signed-Rank test statistics (Wilcoxon, 1945) 

Weeks Engagement Apathy Environment 

Z P values Z P values Z P values 

W0 vs W1-1 -2.668a 0.008 -2.454a 0.014 -2.670a 0.008 

W0 vs W1-2 -2.666a 0.008 -2.703a 0.007 -2.608a 0.009 

W0 vs W2 -2.666a 0.008 -2.314a 0.021 -2.402a 0.016 

W0 vs W3 -2.397a 0.017 -2.703a 0.007 -2.502a 0.012 

W0 vs W4 -2.429a 0.015 -2.599a 0.009 -2.402a 0.016 

W0 vs W8 -1.021a 0.307 -0.950a 0.342 0.000c 1.000 

W1-1 vs W1-2 -0.169 a 0.866 -1.129a 0.259 -0.702b 0.483 

W1-1 vs W2 -0.845b 0.398 -0.631a 0.528 -2.552b 0.011 

W1-1 vs W3 -0.931 b 0.352 -1.943a 0.052 -1.166 b 0.244 

W1-1 vs W4 -1.270b 0.204 -1.381a 0.167 -2.384b 0.017 

W1-1 vs W8 -2.666b 0.008 -1.837b 0.066 -2.805b 0.005 

W1-2 vs W2 -0.631b 0.528 -0.491b 0.624 -1.898b 0.058 

W1-2 vs W3 -0.975b 0.329 -1.125a 0.261 -0.284b 0.777 

W1-2 vs W4 -1.820b 0.069 -0.350b 0.726 -1.521b 0.128 

W1-2 vs W8 -2.547 b 0.011 -2.393b 0.017 -2.807b 0.005 

W2 vs W3 -0.140 b 0.889 -1.733a 0.083 -2.201a 0.028 

W2 vs W4 -0.831b 0.406 -0.543a 0.587 -1.368a 0.171 

W2 vs W8 -2.398b 0.016 -2.194b 0.028 -2.809b 0.005 

W3 vs W4 -0.178b 0.858 -1.266b 0.205 -1.577b 0.115 

W3 vs W8 -2.397b 0.017 -2.705b 0.007 -2.807b 0.005 

W4 vs W8 -2.191b 0.028 -2.499b 0.012 -2.807b 0.005 

Note. a Based on negative ranks; b Based on positive ranks; c The sum of negative ranks 

equals the sum of positive ranks; W1-1= First day of the first week; W1-2= Fifth day of 

the first week; W2= Week 2; W3= Week 3; W4= Week 4 
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Apathy. The results of Friedman’s test revealed that there was an overall 

significant difference between participants’ level of apathy before, during and at follow-

up (χ2 (6) = 25.414, p <.0001). Wilcoxon Signed-Rank tests found a statistically higher 

level of apathy in participants at Week 0 (before intervention) when compared to during 

the intervention (Week 1-1, p < .05; Week 1-2, p < .01; Week 2, p < .05; Week 3, p < 

0.01; Week 4, p < .01) (refer to Table 5.4). A significant difference was found in 

participants’ level of apathy when comparing Week 8 (follow-up) and during Week 1-2 

(p < .05), Week 2 (p < .05), Week 3 (p < .01) and Week 4 of the intervention (p < .05), 

where the level of apathy was higher at follow-up than during the intervention (refer to 

Figure 5.3). In addition, there was no statistically significant difference in the level of 

participants’ apathy between the 4 weeks of the intervention period (Week1-1 to Week 

4) (p >.05).  
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Figure 5.3 

Variation of Participants’ Level of Apathy Over Time. Mean ± Standard Deviations 
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Environment. Friedman’s test reported a significant difference in the 

environment subscales of PEAR between the weeks of assessment (χ2 (6) = 36.686, p < 

.0001). The statistical analysis using Wilcoxon Signed-Rank tests showed a significant 

difference in environment subscales of PEAR between Week 0 (before intervention) 

and during the intervention (Week 1-1, p < .01; Week 1-2, p < .01; Week 2, p < .01; 

Week 3, p < .05; Week 4, p < .05) where scores of the environmental stimulus were 

higher during the intervention than before the intervention (refer to Figure 5.4). 

Furthermore, assessment of the score for environmental stimulus at follow-up (Week 8) 

was significantly lower when compared to the 4 weeks of intervention (Week 1-1, p < 

.01; Week 1-2, p < .01; Week 2, p < .01; Week 3, p < .01; Week 4, p < .01) (refer to 

Table 5.4). There were no significant differences between the scores for environmental 

stimulus during intervention weeks except for between Week 1-1 and Week 2 (p < .05), 

Week 1-1 and Week 4 (p < .05) and Week 2 and Week 3 (p < .05) (refer to Table 5.4). 
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Figure 5.4 

Variation of the Level of Environmental Stimulus Over Time. Mean ± Standard 

Deviations 

 

 

Participants’ Attendance and Activities 

The number of intervention sessions that participants attended in the garden 

varied. On average, participants attended 14 sessions ranging from a minimum of 5 

sessions to a maximum of 20 sessions and on average, spent 11.55 (SD = 11.42) 

minutes per session in the garden, ranging from a maximum of 55 minutes to a 

minimum of five minutes. No heavy rain was recorded during the intervention periods, 

and therefore no session was cancelled. However, light rain occurred on three occasions 

when participants sat or walked under the fabric awning, but it did not interfere with the 

intervention sessions. 
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The range of activities participants engaged with in the garden varied, and they 

were categorised under the different types of engagement, namely visual, verbal, social 

and behavioural engagement. Table 5.5 reflects the activities observed in the garden and 

the number of times (i.e., frequency) the 10 participants participated in the activities 

during the 4-week intervention period. 

Table 5.5 

Frequency of Activities Undertaken by Participants During the 4-Week Intervention 

 

The most frequent activities undertaken by participants in the garden were 

walking along the pathways, viewing and talking about different garden features. In 

Engagement Frequency 

W 1 W 2 W 3 W4 Total 

Visual engagement 

Viewing different garden features 

(e.g., plants, water features, 

decorations) either seated or standing 

54 45 41 43 183 

Verbal engagement 

Asking questions or talking about 

different garden features 

24 22 14 22 82 

Singing a song about garden 0 1 1 0 2 

Social engagement 

Chatting with other residents or 

family members 

2 1 2 1 6 

Behavioural engagement 

Picking flowers, vegetables and 

herbs 

2 2 2 1 7 

Watering flowers, vegetables and 

herbs 

1 1 2 1 5 

Tasting herbs 0 1 0 0 1 

Smelling plants 2 3 2 2 9 

Touching garden features (i.e., 

plants, water features, decorations, 

outdoor furniture) 

5 7 6 7 25 

Filling the birdfeeder 1 1 1 1 4 

Sleeping 1 0 0 0 1 

Walking along the pathways either 

unassisted or with aid (i.e., walker, 

wheelchair) 

1960.5 

m 

1916.5

m 

1797.8

m 

2046.2

m 

7721 

m 

Note. m = metres  
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total, participants walked 7,721 m through the garden over the 4-week intervention 

period. The average distance walked by each participant over the 4-week intervention 

period is outlined in Table 5.6. The average walking distance among participants ranged 

from 18.59 m (ID 4) to 71.58 m (ID 6). 

Table 5.6 

Average Walking Distance by Participants During the 4-Week Intervention 

ID Number W1 W2 W3 W4 

1 46.8 m 60.8 m 53.9 m 56.7 m 

2 49.1 m 47.0 m 52.2 m 47.8 m 

3 65.0 m 56.5 m 71.1 m 58.2 m 

4 17.4 m 19.8 m 19.5 m 19.1 m 

6 44.2 m 87.8 m 80.5 m 80.6 m 

7 73.0 m 72.9 m 65.6 m 69.5 m 

8 66.1 m 59.0 m 68.2 m 70.9 m 

9 39.6 m 46.9 m 20.5 m 42.2 m 

10 46.7 m 66.4 m 38.2 m 67.1 m 

11 26.4 m 17.9 m 53.6 m 39.7 m 

Note. m = metres; W1= First week; W2= Week 2; W3= Week 3; W4= Week 4 

 

A few activities were observed only on a limited number of occasions or only 

undertaken by one participant, such as singing a song (ID 6), tasting herbs (ID 6), or 

sleeping (ID 2). The length of time that the participant slept in the garden was 4 minutes 

out of the 55 minutes spent in the garden. One participant (ID 4) was obese and had 

trouble walking. Although the use of a wheelchair was recommended to her, she 

refused, and she only attended five sessions. Due to weight-related walking difficulties, 

she simply chose to sit under the fabric awning and look at the garden. 

The number of times that participants talked with or interacted with other 

individuals, including families or other residents was recorded six times (i.e., took place 

on six different occasions). On these occasions, other residents or families came out into 

the garden through the unlocked doors and interacted with the participants. The 
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interaction ranged from greeting and sitting to having a conversation about the garden 

features to walking together for a short period of time. The maximum time participants 

spent talking with other individuals in the garden was 10 minutes. As per the guidelines 

(Ferdous & Moore, 2015; Marcus & Sachs, 2014), the opportunities provided for people 

with dementia to talk to other residents were created by the provision of some 

interactive garden features, such as the herb garden and the birdfeeder, which facilitated 

conversation among the residents. In addition, the garden furniture was improved by 

adding several cushions to all chairs and locating a wooden bench adjacent to the 

pathway as a means of improving the opportunities for residents to sit and 

communicate.  

A few gardening activities took place during the 4 weeks of the intervention, 

such as picking flowers and watering the plants. Other meaningful activities which were 

provided in the garden based on participants’ social biographies collected in Phase One, 

such as reading novels and sketching, were not undertaken by participants. Touching 

garden features, including the water feature and plants, was another type of activity 

observed. Touching the water features was recorded, including touching the water in the 

basin (i.e., dipping hands), washing hands in the water features and filling a glass from 

the water features. Touching plants included touching the plants or putting flowers in 

the hair. The latter was recorded in only one participant (ID 8). 
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Garden Features with the Maximum Engagement. The distribution of circles 

on the composite plan revealed the high aggregation of circles on a few garden features, 

for example, the raised herb garden and the water feature, which had the most 

aggregation of circles (Figure 5.5). Participants mostly engaged behaviourally with the 

water feature by touching the water. Other garden features that participants mostly 

engaged with were near the entry patio where the edible plants (i.e., found in the raised 

herb and vegetable gardens), the flowers, such as correa and azalea, the birdbath and the 

windchime were located. Other garden features that participants frequently paid 

attention to or engaged with were two sensory plants, namely coastal rosemary and the 

jasmine planted along the pathway (i.e., on the fence) on the eastern side of the Ruby 

Garden. (Figure 5.5). 

Figure 5.5 

Elements with the Maximum Engagement of Participants 

 

Note. Red circles indicate the level of engagement. 
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Qualitative Results 

Five themes emerged from the thematic qualitative data analysis using both 

concept-driven and data-driven approaches, which were the presence of sensory-

provoking elements in the garden, meaningful engagement in the garden, accessibility 

of the garden, garden impacts and garden experiences. Table 5.7 shows the themes with 

their main categories. 

Table 5.7 

The Developed Themes and Categories 

No. Themes Categories 

1  The presence of 

sensory-provoking 

elements in the garden 

Sensory stimulation: 

Visual stimulating elements of the garden 

Auditory stimulating elements of the garden 

Taste stimulating elements of the garden 

2 Meaningful 

engagement in the 

garden 

Meaningful activities in the garden: 

Doing physical activities in the garden (i.e., walking) 

Doing gardening activities in the garden 

Socialising and having a chat with other people in the 

garden (i.e., residents and families) 

3 Accessibility of the 

garden 

Visually accessible garden: 

Accessibility of the garden through windows 

Physically accessible garden: 

Safe garden environment 

Opportunity for walking in the garden 

Noticing specific details of the garden (navigating 

element) 

4 Garden impacts Garden impacts on residents: 

Positive impacts on the mood of the residents 

Positive impacts on the behaviour of the residents 

Neutral/no impacts on the residents 

Garden impacts on other people (i.e., staff and 

families): 

Positive impacts on the mood of the staff 

Positive impacts on the mood of the families 
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5 Garden experiences Opinions and attitudes of the residents towards the 

garden: 

Positive opinion of the residents on the garden 

Opinions and attitudes of other people (i.e., staff and 

families) towards the garden: 

Positive opinion of the staff on the garden 

Neutral opinion of the staff on the garden 

Positive opinion of the families on the garden 

Recommendations on the garden: 

Flexibility with residents’ needs/wishes in the garden 

Need for another/more gardens 

Requirements of the garden 

Challenges/barriers regarding the use of the garden: 

Physical problems 

 

Some representative quotes from the transcriptions were used to support the 

themes using each interviewee’s ID number along with letters to represent either staff 

(S) or people with dementia (P). 

Theme One: The Presence of Sensory-Provoking Elements in the Garden 

One theme that emerged from both people with dementia and staff interviews 

was focused on the presence of different sensory-provoking elements or sensory 

stimulation in the Ruby Garden, including visual, auditory and taste stimulation. The 

sensory experiences of people with dementia were reported through their description of 

flowers of different sizes and edible plants, as well as features creating sounds in the 

garden. The vast majority of people with dementia and staff showed a positive response 

to the variety of garden features, and they highlighted the new outlook of the garden 

environment with its variety of colours. This is demonstrated by several quotations from 

staff members, including “There’s vibrancy. There’s colour. They’ve got lots to see like 

the water fountain and the signs that’s [sic] up there and the colours of course” (ID 3, 

S), and “I think they can spend a little bit of time there [garden], and they can see the 
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difference in the colours” (ID 2, S). People with dementia also placed value on the 

variety of plants and colours in the garden:  

I like the plants. It’s different. I mean, all the colours of nature, I suppose are 

there … It’s just interesting to look at flowers. It’s just interesting to look at 

them because of their different sizes and colours. Usually, these are a beautiful 

pink and they’re that size. You know? (ID 3, P)  

 

However, one person with dementia (ID 2, P) reported the necessity of more 

visual stimulation or colours in the garden by adding plants with seasonal colour 

change:  

I like to see colour in the garden, a change like maybe different flowers that 

come at a different time, rather than all the flowers blooming at the same time. If 

you can get flowers that follow on in a way so that they’re not all flowering at 

the same time, so that you’ve always got some colour in the garden. (ID 2, P) 

 

Several people with dementia also noticed a number of sound provoking 

elements of the garden, such as birds and the windchime, when they were asked about 

the most attractive elements of the garden, and one staff member highlighted the 

improvement of the garden with some new sensory plants grown in the garden, 

including edible plants, “The garden has improved a lot with flowers and some other 

trees like pawpaw” (ID 10, S). 

Theme Two: Meaningful Engagement in the Garden 

Another theme that developed from the interviews with both the staff and people 

with dementia centred on meaningful engagement in the garden. Meaningful 
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engagement means being occupied with the external stimulus or the purposeful 

activities that give individuals’ lives meaning and a sense of worth and belonging 

(Alzheimer’s Australia Vic, 2020; Cohen-Mansfield et al., 2011). Doing several 

meaningful activities, including gardening, walking, and socialising with other 

individuals, in the Ruby Garden was highlighted by the interviewees. 

Some interviewees reported the opportunity of doing gardening activities or 

their interests in interaction with garden features, such as, “They’ve got different areas 

they can plant there [garden]” (ID 3, S); “I think it [the garden] should be good for all of 

them [residents], but some of the residents who like gardening more, they benefited 

more” (ID 10, S); and “I would love to just sit among the flowers and just take my time” 

(ID 10, P). 

A number of interviewees focused on engagement in some physical activities, 

such as walking in the garden. Both staff and people with dementia talked about the 

residents’ interest in walking around the garden environment, such as, “I reckon it’s a 

nice place for walking” (ID 1, P); and “It’s very nice to be able to walk through there … 

it’s pleasant to walk; it’s pleasant to be there” (ID 2, P). Staff also believed that the 

garden encouraged the residents to go and spend time in the improved garden even in 

hot weather, and not only residents from the Ruby wing visited the garden, but also 

several residents from Sapphire (i.e., another wing) went to visit the garden. This is 

revealed by the quotations from three staff members: “…like X, I saw him lots of time 

going out and sitting outside, and when I ask, ‘Is it too hot?’ he said, ‘No, it’s really 

good to see the garden’” (ID 9, S); “Even one of the residents of Sapphire comes here to 

walk, just to walk around the garden” (ID 4, S); and “The residents so far are actually 

going down to look at that garden down there” (ID 8, S). 
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In addition, staff members highlighted another aspect of meaningful engagement 

and the opportunity that the garden provided for talking and socialisation of residents 

and families, “…they [residents] can sit and talk and relax. I think some of the 

residents’ families are sitting there as well; they’re chatting, relaxing while they’re 

visiting the residents” (ID 3, S); and “I’m glad that these other ladies have been there 

[garden]” (ID 4, P).  

Theme Three: Accessibility of the Garden  

Another theme that emerged from the qualitative data analysis concerns the 

accessibility of the garden both physically and visually. The staff reported that more 

residents visit the improved garden than in the past. This is evident in a number of 

quotations, such as, “I think we have noticed a lot more residents using that space 

[garden], which is nice” (ID 8, S); “… I think I did hear one of the families said [sic] 

that they were happy because the residents can be more out in the garden now” (ID 2, 

S); and “… the garden is accessible anytime, they [residents] can walk around anytime” 

(ID 4, S).  

Visual access to the garden through windows was also highlighted by people 

with dementia and staff members. This is demonstrated by the following quotations: 

“It’s good to see the garden upfront” (ID 9, P); and “A few of them [residents] are 

standing at the window and look at the garden and they say, ‘It’s beautiful’” (ID 7, S). 

Although the garden was accessible both visually or physically for a number of people 

with dementia, residents of another wing (i.e., Sapphire) did not have an attractive 

garden or easy access to the Ruby Garden. These aspects made some residents 

experience negative feelings. This is evident in several quotes by staff members 

including, “They [residents from another wing] even have jealousy.…We’re trying to 
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explain to them that that garden is on a project, but in the future, we’re developing on 

that side (Sapphire wing)” (ID 4, S). 

Theme Four: Garden Impacts 

The garden impacts involve outcomes of the garden for people with dementia 

and other individuals, including staff members and families. During the interviews, 

most interviewees reported the beneficial effects of the garden on people with dementia, 

staff and even family members. Only two people with dementia stated the garden had 

neutral or no outcomes for them. However, the majority of staff and people with 

dementia emphasised the positive effects of the garden on the mood and behaviours of 

the residents. This can be demonstrated by the following representative quotations from 

both the staff and people with dementia: “When I’m in the garden all my cares go away. 

All my worries go away. I’m very much at home” (ID 10, P); “… when you’re feeling a 

bit low, I think it [garden] gives you a bit of a pickup” (ID 2, P); and “I think overall 

everybody has benefited but mostly our dementia residents or [those] with anxiety, 

depression they found calm, peace and happiness out there” (ID 3, S). 

The positive effects of the garden on the behaviours of people with dementia 

were mentioned by some staff as they believed that the garden reduces several 

residents’ agitated behaviours or restlessness by calming them down, “It’s [garden] a 

good relaxation for (ID 8, S), especially when she’s agitated; if we are taking her 

outside, her mood is okay” (ID 9, S); and “It’s calming. It helps people calm down. For 

example, we often take (ID 2, P) out there in the afternoons when she’s really unsettled, 

and there are other residents like that” (ID 3, S). 

Two staff members also reported the positive effects of the garden on the mood 

and happiness of families and the staff members, “The families who are coming to see 
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the facility, they’re happy about it [garden] as well” (ID 10, S); and “… all residents are 

happy. Even the staff are happy about it [garden]. Good job” (ID 5, S). 

Theme Five: Garden Experiences  

Garden experiences involved the perception and opinions of different 

individuals (i.e., staff, people with dementia) on the garden; recommendations on the 

garden and the challenges or barriers that people with dementia faced while spending 

time in the garden. Positive comments were made about the garden from the majority of 

interviewees. Although some staff members had a neutral opinion of the Ruby Garden, 

the majority of staff reported that residents have a positive opinion on the garden: “We 

have had a lot of people at the residents’ meetings saying how lovely it is” (ID 8, S). In 

addition, most people with dementia had a positive opinion of the Ruby Garden to the 

extent that they did not suggest any changes to the garden environment: “There’s 

nothing I couldn’t like about it [garden]. Like I said, there’s [sic] no flies. I don’t want 

to change anything; I do think it looks nice. The way it’s done is really nice and I’m 

pretty sure the other ladies and gentlemen would like that” (ID 4, P).  

However, several recommendations were made by some staff and residents 

concerning: (a) additional requirements for the Ruby Garden; (b) the need for another 

garden for the other wing (Sapphire); (c) being more flexible with individual’s needs/ 

wishes in the garden, such as flexibility with the time of visits to the garden. Some 

requirements of the garden were pointed out by staff members and people with 

dementia. They emphasised the need for additional requirements or facilities to improve 

the Ruby Garden condition including a shade cloth and removal of weeds: “No, just a 

bit more shade. I wish I could get a shade cloth for you” (ID 10, P); and “Weeds. I’d 

love to get out there and pull up all these [laughter]” (ID 1, P). Additionally, the need 
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for another garden to be used for the residents of another wing was reported by staff 

including the manager, “I would love to have the same; I would love to have something 

like that for the other side because there are some residents over there ...” (ID 3, S). 

From the perspective of the time of visits to the garden, several staff members 

believed that the time spent in the garden by participants should not be against their 

preference and there is a need to be flexible with residents’ wishes, “I think you can’t 

force [them]. They can stay for 10 minutes. You can’t force them to stay for 10 minutes, 

for example” (ID 4, S). One staff member also believed that a 1-hour session for visiting 

the garden might be boring and make people tired: 

 I think if the residents sit there for one hour, they may get bored. Instead of 

taking them for one hour, you can actually probably split it into half sessions 

because you’re here all day, you could probably take them on one in the 

morning and then later in the afternoon, something like that. (ID 2, S)  

 

However, some people with dementia wished to spend more time in the garden, 

as several quotations demonstrate: “No, I’d like to do more if I could”; “I want to go 

and spend more time there” (ID 10, P); and “It [time of visits] was okay, but it should 

be longer” (ID 9, P). 

People with dementia experienced some challenges and barriers when they spent 

time in the garden, including physical problems. Physical problems were related to the 

specific condition of the people with dementia, such as the lack of ability to make 

changes in the garden, walking unassisted or knee pain, which were the main barriers 

mentioned by several participants. “Because I have sore knees, I can’t walk around. It’s 

just when I’m tired, I can feel it more, but when I’m not tired, I don’t mind going down 
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there as well” (ID 4, P); and “… I have to have my wheelchair to walk around. That’s 

the only reason that I don’t like the garden” (ID 11, P). 

Having considered the results of the thematic analysis in this study, the 

improved garden was shown to be successful in providing several DFE characteristics: 

sensory stimulation; meaningful engagement comprising meaningful activities along 

with socialisation with other individuals; and accessibility to the garden for people with 

dementia living in the RACF. Nevertheless, the garden still requires more improvement 

concerning accessibility for people with physical disabilities or in wheelchairs to 

provide more opportunities for them to make changes in the garden or to undertake 

activities. In addition, the application and adoption of DFE characteristics in RACFs is 

validated through both perceived positive outcomes of the garden on the mood and 

behaviour of people with dementia and the mood of other individuals as well as their 

positive experiences in the garden, which were elicited from the qualitative data 

analysis. 

Summary of this Chapter 

This chapter reported on the conduct and outcomes of an intervention that 

assessed the efficacy of a dementia-friendly garden on agitation, apathy and engagement 

of 10 residents with dementia in a RACF. The findings from the quantitative data 

analysis of the study using Friedman test (Friedman, 1937) revealed that while the 

intervention did not have any significant effects on the 10 participants’ level of 

agitation, it had significant effects on their engagement and apathy. The results of the 

post-hoc analysis using the Wilcoxon Signed-Rank test (Wilcoxon, 1945) showed that 

the level of engagement of participants was higher during the intervention than before 

intervention and the level of apathy was lower during the intervention than before the 



 

171 

 

intervention. However, there was no statistically significant difference in the level of 

participants’ engagement and apathy during the 4 weeks of the intervention. 

The results of the on-site observation of participants in the garden during the 4-

week intervention period showed that participants were involved in several activities 

while spending time in the garden. Whereas some activities, such as walking along the 

garden, were undertaken more frequently by participants, some other activities were 

undertaken only a few times or noted in only one participant, including singing a song 

or sleeping. On-site observations also revealed that the water feature and the raised herb 

garden inside the entry patio were two garden features that people were mostly engaged 

with while spending time in the garden, which might be related due to their sensory-

provoking characteristic.  

Ten participants and 10 staff members who were selected purposively 

participated in individual face-to-face interviews with the researcher for approximately 

5 to15 minutes in order to seek their views on the improved Ruby Garden. The results 

of the thematic qualitative data analysis consisting of both concept-driven and data-

driven approaches developed five themes: the presence of sensory-provoking elements 

in the garden, meaningful engagement in the garden, accessibility of the garden, garden 

impacts and garden experiences. The extracted themes revealed that the Ruby Garden 

not only appeared to be successful in increasing the level of sensory stimulation through 

providing several sensory-provoking elements, but also successful in improving 

engagement in participants by providing some meaningful activities and opportunities 

for socialisation. Additionally, the majority of both residents and staff had positive 

attitudes towards the improved garden as they experienced an enjoyable time there. The 

results of the thematic analysis also showed the positive impact of the garden on the 

mood and behaviours of the residents as well as the mood of both the staff and families 
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by giving them a sense of happiness, relaxation and calmness. The following chapter, 

the Discussion chapter will discuss the key findings and results of this current study in 

comparison with the previous studies reviewed in Chapter Two. Finally, the strengths, 

challenges and limitations of the study will be described.  
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Chapter Six: Discussion 

Introduction 

This case study, undertaken in a residential aged care facility (RACF) using a 

mixed-method approach, examined the impact of an outdoor natural landscape that was 

improved using dementia-friendly environment (DFE) characteristics on the level of 

agitation, apathy and engagement of 10 people with dementia. This study aimed to 

answer the three main questions presented in Chapter One: Does the outdoor natural 

landscape (e.g., garden) incorporating DFE characteristics (a) decrease agitation, (b) 

decrease apathy and (c) increase engagement in people with dementia? 

The purpose of this chapter is first to provide a summary of the main findings of 

this study and then to present a critical discussion of the findings. Furthermore, the 

challenges, strengths and limitations of the study are described, and the conclusions of 

the chapter are presented.  

Main Findings 

Assessment of Ruby Garden using the Dementia Therapeutic Garden Audit Tool 

(Alzheimer’s Australia WA, 2015) after its design improvement revealed the garden as 

a supportive environment for people with dementia in terms of the eight DFE 

characteristics. Following improvement to the Ruby Garden design and the participants’ 

visits to the garden over the 4-week period, a positive increase in the level of the 

environmental stimulus and a decrease in participants’ level of apathy, measured by the 

Person-Environment Apathy Rating scale (PEAR) (Jao et al., 2016), as well as an 

increase in the level of engagement, measured by the Engagement of a Person with 

Dementia Scale EPWDS (Jones et al., 2018), were found. However, there were no 

significant changes in the agitation levels of the participating residents, measured by 
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Cohen-Mansfield Agitation Inventory (CMAI-SF) (Cohen-Mansfield, 1991), while the 

qualitative findings showed a reduction of agitation of a few people with dementia.  

A combination of concept-driven and data-driven thematic analysis was used to 

analyse the qualitative data. The findings of the concept-driven and data-driven thematic 

analysis demonstrated five themes: meaningful engagement in the garden, the presence 

of sensory-provoking elements in the garden, accessibility of the garden, garden impacts 

and garden experiences. The concept-driven data analysis revealed that the garden 

enhanced the sensory stimulation of the environment and increased the level of 

meaningful engagement and socialisation of people with dementia. In addition, the 

garden was shown to be both visually and physically accessible to a number of people 

with dementia and other residents within the facility. The data-driven data analysis 

revealed that the garden benefited people with dementia and other individuals, including 

staff members and families through improving their mood status. Another theme which 

emerged from the data-driven analysis was garden experiences consisting of the mainly 

positive attitudes and perceptions of people with dementia and staff members on the 

improved garden and the challenges that the participants faced while spending time in 

the garden. Recommendations to improve the garden status or the intervention were also 

provided by several participants. 

The findings of the on-site observations of people with dementia over the 4-

week intervention period also revealed that participants were visually, verbally, socially 

and behaviourally engaged with the garden and took part in several meaningful 

activities while spending time in the garden. These activities included walking, picking 

flowers, viewing the garden features and touching or smelling plants. Moreover, the 

results of the on-site observation showed that the water feature located at the 

intersection of pathways and the raised herb garden located in the entry patio were 
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elements which participants had the most engagement with. In the following section, the 

potential effects of spending time in the improved garden on people with dementia in 

the context of the proposed research questions are critically discussed. 

Effects of the Garden Design on Agitation 

The quantitative results of this current study revealed no significant effect of the 

improved garden on the agitation levels of participants. However, the qualitative 

findings from interviews with staff and participants suggested the effectiveness of the 

garden in reducing agitation and restlessness of several participants with dementia.  

The reviewed literature showed the impact of two types of outdoor natural 

landscape intervention on the level of agitated behaviours of people with dementia, that 

is, gardening (Calkins et al., 2007; Connell et al., 2007; Luk et al., 2011) and 

therapeutic gardens that include DFE characteristics (Anderson et al., 2011; Detweiler 

et al., 2008; Edwards et al., 2013; Ford Murphy et al., 2010). The effectiveness of 

outdoor natural landscape interventions in reducing the level of agitated behaviours 

varied between studies. Although the Ruby Garden in this study was designed to be 

fully compatible with DFE characteristics and incorporating optional gardening 

activities, no significant improvement on agitation was found in our participants. This 

may be explained by the differences in the intervention characteristics, the physical or 

health status of participants and the physical layouts of the RACF between studies in the 

literature and this current study 

The CMAI (Cohen-Mansfield et al., 1989; Werner et al., 1994) tool is the most 

common assessment tool used in the literature to measure the level of agitation of 

people with dementia. Most of the previous studies used the CMAI (Cohen-Mansfield et 

al., 1989) or CMAI-SF (Cohen-Mansfield, 1991) over two time point measurements at 
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either baseline and during the intervention or baseline and post-intervention (Calkins et 

al., 2007; Connell et al., 2007; Edwards et al., 2013; Luk et al., 2011). Of those, only 

two studies showed the effectiveness of the intervention on reducing agitation of the 

participants (Connell et al., 2007; Edwards et al., 2013). In the current study, the level 

of agitation was tested at three time points at baseline (Week 0), post-intervention 

(Week 5) and follow-up (Week 8) using the CMAI-SF. Our study is the only study we 

identified that assessed the sustained effect of an improved garden through a follow-up 

measurement, although no significant impact on the level of agitation was detected.  

The total duration of the interventions, frequency and the length of each 

intervention session, varied significantly in the literature. The total duration of 

interventions varied between 1 week (Calkins et al., 2007) and 12 months (Detweiler et 

al., 2008; Ford Murphy et al., 2010). Studies with less than 10 hours of a total 

intervention duration demonstrated no significant impact on the level of agitation of 

people with dementia (Anderson et al., 2011; Calkins et al., 2007; Luk et al., 2011). 

Although the intervention in our study was designed for a total of 20 hours over 4 

weeks (i.e., 60-minute session per day, 5 days per week), the average duration and 

frequency of garden visits were recorded as 11.55 minutes per session and 14 sessions 

of attendance. The lower than intended dose of duration and attendance rates of 

participants may explain the ineffectiveness of the improved garden on reducing the 

agitation of participants.  

Two studies on therapeutic gardens continuously assessed the agitation level of 

34 people with dementia using CMAI every single month over the total duration time of 

12 months (Detweiler et al., 2008; Ford Murphy et al., 2010). They showed that visiting 

the garden over a long intervention period of 12 months reduced the agitation level of 

people with dementia. Our study was for a much shorter duration than these two 
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previous studies. However, the reduction of agitation level can vary in individuals 

according to specific conditions, such as the frequency of the garden visits (Detweiler et 

al., 2008). That is, people who used the garden more frequently over the 12 months 

showed fewer agitated behaviours compared to those who visited the garden less 

frequently. It can be presumed that the higher frequency and longer duration of 

interventions as well as continuous recording of agitation with CMAI might be required 

to detect any changes (i.e., reduction) in the agitation levels of people with dementia. 

However, further investigation is needed to ascertain the appropriate intervention dose, 

including the duration of individuals’ garden visits, that is required to reduce their 

agitation level. It should also be noted that in general, the recorded scores of CMAI-SF 

pertained to 2 weeks prior to the administration. This would limit the time point 

measurements to a minimum of two-week intervals. Therefore, another assessment tool 

for measuring the agitation levels for shorter intervention periods can be considered in 

future investigations. 

Physical and Health Status 

The physical and health status of participants can influence the effectiveness of 

the garden on the agitation level of people with dementia in RACFs (Ford Murphy et al. 

(2010). For example, the results of our study might have been affected by the 

participants’ mobility status. Six out of the 10 participants had a form of mobility 

problem and used a walker or wheelchair due to physical impairments or obesity 

limiting their mobility. These people were taken into the garden by the researcher, and 

they were partially assisted with where they wanted to go in the garden. The 

dependency on another individual (i.e., the researcher) might have negatively impacted 

participant’s self-esteem and sense of independence and created a feeling of 
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helplessness, which may have consequently made them agitated. The reduced 

independence of individuals affects their identity and sense of usefulness and can lead 

to agitated behaviours (Thomas, 1996). This was also supported by the qualitative 

findings of this current study in which being in a wheelchair and the lack of individual 

access to the garden was reported as a reason for the lack of interest in the garden. 

In a longitudinal study over the period of a 12-month intervention, Ford Murphy 

et al. (2010) showed that the reduction in the level of agitation of people with dementia 

is related to their degree of mobility. High frequency of garden visits did not lessen the 

agitation level of people who cannot walk without assistance. Ford Murphy et al. (2010) 

reported that people’s need for staff assistance to visit the garden and the lack of a 

punctual response from staff members caused frustration and agitation. In this current 

study, it is presumed that the dependency of participants on another individual to use the 

garden may have negatively affected the independence of participants and maintained 

their agitation level despite the potential benefits of garden visits. Further research could 

consider controlling for this factor as a covariate (Salkind, 2010) in the analysis. 

The health status of participants, such as feeling pain, might be another reason 

for the unchanged agitation level of participants during the intervention period. Several 

participants reported back or knee pain, and this prevented them from attending their 

scheduled sessions. Literature shows that agitation can be caused or worsened by 

untreated pain or physical illness (Ahn & Horgas, 2013; Richardson & Board, 2018). It 

is possible that the pain felt by some people with dementia made them frustrated, which 

interfered with the potential effectiveness of the garden in reducing their level of 

agitation. This study was not designed to investigate the impact of the participants’ pain 

on agitation; however, the results may indicate that the physical and health status of 

people with dementia may play a role in their agitation level. Thus, it remains unclear to 
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what degree the garden can reduce agitation in those people with dementia who feel 

significant pain or physical ill health. Further research could consider controlling for 

this factor as a covariate (Salkind, 2010) in the analysis. 

The Physical Layout of the RACF 

This study was conducted on pre-designed garden space, in which the location 

and configuration of indoor space, such as the residents’ rooms in relation to the garden, 

were predetermined. The design changes only concerned the external garden. The 

qualitative findings indicated participants’ views on the visual and physical access of 

the garden, and a number of challenges in relation to the position of the garden were 

reported. For example, some participants complained about the difficulty of access to 

the garden due to the distance they had to walk from their rooms to enter the garden. 

This is corroborated by several studies that concluded that there are facilitators and 

barriers to garden use, such as the existing indoor design or the physical layouts of the 

building (Evans et al., 2019; Lovering et al., 2002; Shi et al., 2019). For example, the 

proximity of the toilets and residents’ rooms to the garden can affect the residents’ use 

of the garden environment (Lovering et al., 2002). It is assumed that if the garden was 

located closer to participants’ rooms with good visual access to the garden, this would 

have motivated them to visit the garden more frequently, and hence impact on the study 

outcomes. In this current study, the garden was located a distance from several 

participants’ room which might have been a hindrance to their frequent use of the 

garden, and in turn, might have moderated the efficacy of the garden on their level of 

agitation.  

The results of this study indicated that the garden designed with DFE 

characteristics might be effective in reducing the agitation of people with dementia if 
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participants had spent more time in the garden. In spite of the agitation of some people 

being reported to be reduced based on the qualitative findings, the fluctuating and 

complex nature of the agitation might not have guaranteed any present, sustained and 

long-term reduced agitation in people with dementia. Agitation is recognised as the 

most challenging of the BPSD, and despite optimal management, it cannot be entirely 

eliminated (Tible et al., 2017). The reduction of such BPSD is mainly dependent on the 

treatment of the underlying causes in individuals (Brodaty et al., 2012; Tible et al., 

2017). This implies that a higher attendance rate or longer intervention period might not 

necessarily guarantee any present, sustained and long-term reduced agitation in people 

with dementia. Future studies can focus on a longer intervention dose, while improving 

accessibility to the garden for people with dementia and particularly for those who have 

physical and mobility problems. To reach this aim, several design considerations might 

be taken into account, such as a direct visual and physical access from residents’ room 

to the garden. Designers need to consider both the juxtaposition and visibility of indoor 

spaces, such as residents’ rooms and common areas to the gardens, in the initial 

architectural plan of the RACFs and consider an integrated design of both indoor and 

outdoor spaces.  

Effects of the Garden Design on Apathy 

The results of this study showed a decrease in the level of apathy of participants 

and an improvement in the environmental stimulation of the garden at the start of the 

intervention compared to the baseline. A high level of apathy and low level of 

environmental stimulation were recorded 4 weeks after finishing the intervention at 

follow-up, which were similar to prior to the start of the intervention at baseline.   
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Sensory Stimulation and Meaningful Activities 

In this study, reduction of apathy in people with dementia during the 

intervention was associated with enhanced sensory stimulations from the improved 

garden. The association of apathy and environmental stimulus, including sensory 

stimulations, has been well reported in literature (Jao et al., 2015; Moyle et al., 2016). In 

general, the lack of sufficient environmental stimulation can cause individuals to feel a 

lack of control over the environment, which reduces the individuals’ tendency and 

enthusiasm to engage in social activities (Peck, 2007). The gradual decline in 

socialisation and withdrawal from social activities leads to a lack of motivation, 

helplessness and apathy (Peck, 2007). Jao et al. (2015) demonstrated that settings that 

consist of clear and adequate environmental stimulations would lead to lower levels of 

apathy in people with dementia compared to those with chaotic and insufficient 

environmental stimulations. In this current study, it is likely that the designed sensory-

provoking elements for the garden contributed to an increase in the level of sensory 

stimulation of the garden, and in turn, reduced the level of apathy in participants.  

A wide range of sensory-provoking elements (e.g., jasmine, coastal rosemary, 

azaleas, herbs, impatiens walleriana and a windchime) were incorporated into the 

improved Ruby Garden design to stimulate visual, olfactory, tactile and auditory senses 

of people with dementia through colours, sizes, scents, textures and natural sounds. This 

created a variety in the resident’s environment which might have contributed to a 

reduction in feelings of boredom. This was collaborated in interviews with the 

participants and staff where interests of the participants, particularly in the water 

features, plants such as impatiens walleriana, the windchime and statues were 

elaborated. Thomas (1996) reported that creation of variety in the resident’s living 

environment through various elements of outdoor natural landscape (e.g., a garden) can 
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reduce boredom and apathetic symptoms. Moyle et al. (2016) examined the influence of 

a stimulating environment on the level of apathy in participants using a virtual reality 

forest (VRF) consisting of relaxing natural sounds, such as bird sounds. Although this 

study was not conducted in an actual garden, the virtual environment with different 

sensory stimulations was shown to be effective in reducing the level of apathy. In this 

study it is assumed that the interaction of participants with the sensory-provoking 

elements of the Ruby Garden had positive effects on decreasing their level of apathy. 

On-site observations further highlighted the interaction of participants with 

several garden features in the form of viewing, touching and smelling plants, watering 

and tasting herbs, filling the birdfeeder and picking flowers. Having interaction with 

these features and undertaking such meaningful activities as contributing to or caring for 

something in individuals promotes a sense of independence, and people feel they are 

productive and valued, which maintains their sense of identity and self-worth (Phinney 

et al., 2007; Rappe & Topo, 2007; Roland & Chappell, 2015). Based on the Eden 

Alternative philosophy, the theoretical framework underpinning this study, older people 

in RACFs feel valued when they are involved in meaningful and purposeful activities, 

such as garden-related activities or caring for animals, such as birds (Thomas, 1996). 

The improved sense of identity and worth and the value resulting from such activities, 

in turn, can reduce the feeling of helplessness as a precursor of apathetic behaviours 

(Bould, 2017; McClellan, 2018).  

In this study, the apathy of participants decreased significantly throughout the 4 

weeks of the interaction with the sensory-provoking garden features and being occupied 

in meaningful activities. However, after finishing the intervention period, participants 

had no further exposure to the sensory stimulation of the garden, and to the meaningful 

activities. Consequently, the level of apathy, tested 4 weeks after the finish of the 
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intervention, in participants rose again and reached the level of that prior to the 

intervention. Therefore, it is presumed that the enhanced sensory stimulation in the 

improved garden and the positive feeling of being valued and productive elicited from 

participating in meaningful activities lessened the apathetic behaviours in the 

participants with dementia while they had access to it.  

This study was the first study that we know of that investigated the effects of a 

garden design based on DFE characteristics on the level of apathy. The results of this 

current study showed the significant potential of a garden design based on DFE 

characteristics, specifically sensory stimulations and meaningful activities, in reducing 

the level of apathy of people with dementia. Despite the effectiveness of such gardens, 

there is limited available research in the literature, which limits the comparison of our 

study results with those of others. Thus, it is imperative that future studies focus on 

apathy as an outcome measure when introducing gardens into studies involving people 

with dementia. 

Effects of the Garden Design on Engagement 

The results of this study showed an increase in the level of engagement of 

participants at the start of the intervention compared to the baseline. However, a low 

level of engagement was recorded 4 weeks after finishing the intervention at follow-up, 

which was similar to what was prior to the start of the intervention at baseline. Different 

tools have been used in the literature to evaluate the engagement of people with 

dementia, including the Menorah Park Engagement Scale (MPES) (Jarrott & Gigliotti, 

2010), Maastricht Electronic Daily Life Observation Tool (MEDLOT) (de Boer, 

Hamers, Zwakhalen, Tan, Beerens, et al., 2017), surveys (Evans et al., 2019; Gonzalez 

& Kirkevold, 2015) and interviews (Evans et al., 2019). Literature to date suggests that 
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outdoor natural landscape interventions can increase the level of engagement of people 

with dementia as a result of improved socialisation (Evans et al., 2019; Gonzalez & 

Kirkevold, 2015; Prolo & Sassi, 2017) or increased involvement in meaningful 

activities, such as gardening or farming (de Boer, Hamers, Zwakhalen, Tan, Beerens, et 

al., 2017; Jarrott & Gigliotti, 2010). 

Verbalisation and Socialisation 

In response to site analysis and the social biographies of participants, several 

features were included in Ruby Garden to improve the verbalisation and socialisation of 

individuals through evoking their memories. The on-site observation showed that 

participants viewed the garden features and willingly commented on them. The novelty 

and new outlook of the garden with its new features possibly triggered participants’ 

memories and encouraged them to comment on the features or communicate with 

others. The garden features not only facilitated conversation in the participants, but also 

created pleasure and positive feelings in individuals. This was corroborated by the 

results of the on-site observations of participants, in which the active engagement of the 

participants (i.e., verbally, affectively and behaviourally) with several garden features 

were illustrated on the composite plan, shown in Figure 5.5. In general, softscape 

features, such as green and blue spaces, have the potential to improve the mood status of 

people with dementia (Evans et al., 2019; Rappe & Topo, 2007).  

The availability of seats is a promoting factor of socialisation, and the majority 

of communication and social activities of people with dementia occur near furniture 

(Ferdous & Moore, 2015). Giving opportunity for people with dementia to sit and rest 

through the provision of ample sitting areas makes it probable that they will visit the 

garden more frequently (Brawley, 2007). The presence of movable seats, while sturdy 



 

185 

 

and stable, can help people move seats beside interesting features of the garden and 

have interaction with the features, which enables enjoyment of the garden (Alzheimer’s 

Australia WA, 2015; Van den Berg et al., 2020). The furniture which is located where 

there is an attractive view to the features, such as sculptures, birdfeeders or colourful 

flowers, was highlighted as a means of having interaction with such appealing garden 

features (Alzheimer’s Australia WA, 2015; Brawley, 2007). In this current study, a 

wooden bench was placed adjacent to the main walking pathways to give people the 

opportunity to interact with nearby garden features, such as the birdfeeder. It was 

observed that participants sat on the wooden bench or the entry patio seats. They 

expressed their ideas about the plants or related stories about what they used to grow in 

their gardens. It appears that the features of the garden evoked their memories and 

produced pleasurable feelings and happiness, which also encouraged participants to talk 

about them. 

Meaningful Activities 

The involvement of participants in meaningful activities in the garden, such as 

gardening or walking, might be another possible explanation for the improvement of 

engagement in people with dementia during the intervention (Cohen-Mansfield et al., 

2010). The interests of participants in gardening activities and the meaning that garden 

carried for them motivated participants to become involved in those activities. Indeed, 

the garden-related activities established a familiar link with the past experience of 

people with dementia, which prompted them to recollect their past memories 

(Bengtsson & Carlsson, 2013; Chu et al., 2019; Cipriani et al., 2018). Their previous 

experience of gardening, which may include connections to their childhood memories, 

may have encouraged participants to engage in gardening activities. 
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Appropriate environmental conditions, for example, safety, orientation and 

aesthetic features, are influential in enhancement of the walkability of an environment 

(Adkins et al., 2012; Appolloni et al., 2019; Zayed, 2016; Zuniga-Teran et al., 2016). 

Safe pathways with navigation signage, and the presence of green and blue spaces are 

among these environmental conditions. Blue spaces and green spaces also have been 

identified as improving the mood of individuals as they have a calming effect (Volker & 

Kistemann, 2011; White et al., 2010). The presence of attractive elements along the 

pathway, such as flowers and green spaces, possibly encouraged people to walk more 

and experience a feeling of relaxation and calmness.  

The presence of navigation signs along the pathways and the water feature at the 

intersection of pathways as an orientation landmark might have also assisted people 

with wayfinding. Navigational cues increase the control of individuals over the 

environment, reduce their confusion and assist them to orient themselves and walk 

easily in the environment (Ann et al., 2016; Davis et al., 2017). Thus, it is presumed that 

the previous experience of the individuals, and the aesthetic features of the sensory-

provoking elements and their orientation, encouraged participants to engage with the 

activities.  

Four weeks after finishing the intervention period, the participants had not been 

further exposed to the designed garden, and the quantitative results showed a significant 

decrease in the engagement of participants with the garden environment. This can be 

explained by the lack of arrangements for the residents to go into the garden and be 

involved in different daily meaningful activities or to have interaction with the sensory 

features existing in the garden or other residents after the intervention period. In 

general, the results of the quantitative measurement of engagement of participants, the 
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qualitative findings, and the on-site observations, all supported the efficacy of the 

garden on increasing the engagement level of people with dementia. 

This current study is the first known study which used a combination of a 

variety of methods, including qualitative interviews, on-site observations as well as 

quantitative measurement tools, to show an improvement of engagement of individuals. 

Overall, the results of this current study substantiate the findings of the reviewed 

studies, demonstrating the positive effects of outdoor natural landscapes on improving 

engagement of people with dementia.  

Discussion of the Findings Concerning the Eden Alternative Philosophy 

The theoretical framework underpinning this study was the Eden Alternative 

philosophy as a psychosocial model for the transformation of RACFs through the 

integration of animated elements, including plants. Overall, there is a limited body of 

evidence regarding the implementation of the Eden Alternative philosophy in RACFs 

aimed at reducing agitation and apathy and increasing the engagement of the residents 

with dementia. Of the studies focusing on outcomes after implementation of the Eden 

Alternative in the literature, several studies showed that the implementation of the Eden 

Alternative philosophy in RACFs is associated with a range of benefits including 

improved satisfaction (Kane et al., 2007), quality of life (Kane et al., 2007) and hope in 

residents (Kubsch et al., 2018). A reduced feeling of boredom and helplessness in 

residents of RACFs was also reported in studies, including Bergman-Evans (2004) and 

Brownie (2011). Several studies in the literature failed to show that the implementation 

of the Eden Alternative philosophy provided any positive outcomes for the residents or 

their carers of RACFs (Andersen & Spiers, 2014; Coleman et al., 2002). 
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In this current study, the reduction of apathy and restlessness, as well as 

improvement in the engagement of people with dementia during the intervention were 

associated with the opportunities that were provided for close contact with plants, 

animals (e.g., birds, butterflies) and other individuals (e.g., residents and families) in the 

garden. The engagement of participants in the care of plants (e.g., planting, picking and 

watering) and birds (e.g., feeding) was influential in the reduction of apathy and 

restlessness within the framework of the Eden Alternative philosophy (Thomas, 1996). 

This current study implemented the Eden Alternative philosophy into practice 

under the widely accepted DFE principles which have had their efficacy for people with 

dementia scientifically proved. These principles have provided practical solutions by 

allowing residents to have close contact and meaningful engagement in the gardens with 

plants, animals and other residents. Studies in the literature did not report how, and the 

extent to which, the principles of the Eden Alternative philosophy had been applied in 

RACFs. The adoption of the Eden Alternative philosophy in the literature was mostly 

simplified in practice to the introduction of animals or plants without providing 

opportunities for the meaningful care of and companionship with such elements in 

RACFs. It is important to note that superficial aesthetic environmental transformation of 

facilities without consideration of any close and constant relationships and meaningful 

engagement for the residents with these elements is not likely to improve the residents’ 

quality of life or influence their behavioural problems (Brownie & Nancarrow, 2013). 

The findings of our qualitative data analysis and on-site observations determined the 

interaction and close contact of participants with sensory plants, birds and other 

residents in the garden. Companionship and engagement with animated elements, such 

as plants and the care of these elements, can reduce the feeling of loneliness, boredom 

and helplessness, which in turn, alleviates apathy and the agitated behaviours of people 
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with dementia (Thomas, 1996). Thus, the results of this current study can validate the 

adoption of the Eden Alternative philosophy to transform the environment of the 

RACFs in order to alleviate agitated and apathetic behaviours if the opportunities for 

such meaningful activities are provided using definite principles of DFE. 

Challenges in the Creation of Garden Based on DFE Characteristics 

In this current study, the total cost of re-creation of the dementia-friendly garden 

within an area of 356.5 m2 was approximately AU$1,500 of which AU$550 was from 

donations. The cost of the creation of large gardens in RACFs with high-tech design and 

lightings was discussed in a study by Reynolds (2016). Reynolds (2016), in personal 

communication with Smith (2015), reported that large gardens could cost US$968.4 per 

square metres. However, creating small gardens with basic features such as greenspaces 

is more reasonable for RACFs since they could reduce costs to a range of US$172.16 - 

US$279.76 per square metres. In general, the creation of each garden involves three 

different costs: planning and designing, construction of the garden and long-term 

management and maintenance. The latter was identified as the key for the success and 

active use of the gardens by residents of RACFs (Gonzalez & Kirkevold, 2016; 

Lovering et al., 2002). However, there is no consensus on the exact cost of gardens 

(Marcus & Sachs, 2014), and the majority of designers believed that garden cost rates 

fluctuate based on different variables, for example, location and size of the garden, 

required features (e.g., softscapes and hardscapes) and the complexity of the design 

style (Marcus & Sachs, 2014). In this current study, it is important to remember that 

Ruby Garden was improved from its basic site and the funding was used to add DFE 

characteristics to an existing garden. The cost would have been much higher if a basic 

garden had also to be established. Several cost-effective design solutions to modify the 
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environment can be used to reduce the cost associated with the creation of such 

environments, including planting hardy and low-maintenance plants, growing vegetable 

and herb gardens to produce kitchen products, producing compost and organic mulch 

from the garden scraps, repurposing and reusing objects or materials in the garden, 

installing solar water features for storing energy and storing rainwater for watering the 

gardens (Alzheimer’s Australia WA, 2015; Graham-Cochrane, 2010). These solutions 

are based on the sustainability characteristics of DFE and make the gardens relatively 

self-sufficient (Alzheimer’s Australia WA, 2015; Graham-Cochrane, 2010). 

The creation of dementia-friendly gardens in RACFs not only requires design 

principles that align with the eight DFE characteristics, but it also requires long-term 

management and consistent maintenance, which are associated with financial costs. 

However, the creation of DFEs is economically advantageous for RACFs due to the 

wide range of positive outcomes on the health and well-being of people with dementia 

(Health Building Notes, 2015). Detweiler et al. (2008) reported that the construction of 

a therapeutic garden in a RACF would also reduce the use of medication and, in turn, its 

associated costs. In this current study, the small amount of money spent on 

improvement of the garden resulted in a significant reduction in the level of apathy and 

enhancement in the level of engagement. Although a cost-effectiveness analysis was not 

part of this study, the positive outcomes may demonstrate the effectiveness of 

improvement within even a low budget. 

The limited financial resources of RACFs and the uncertainty of stakeholders 

and managers about the efficacy of environmental modifications based on DFE 

characteristics might prevent the establishment of dementia-friendly gardens. Evans et 

al. (2019), in qualitative interviews with managers and staff of several RACFs, showed 

that the lack of sufficient financial resources is a concern for RACFs and a barrier to the 
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establishment of these gardens. The uncertainty of stakeholders about the efficacy of 

these gardens may originate from limited knowledge about the DFE design principles, 

and from poor negotiation and communication barriers among RACFs’ administrators 

and the designers. Studies showed that sufficient knowledge and support of staff 

members about the benefits of dementia-friendly gardens is necessary for the success of 

these gardens (Chapman et al., 2007; Lovering et al., 2002; Shi et al., 2019). In addition, 

negotiation and communication between architects and RACFs’ administrators or the 

healthcare professionals, as well as shared decision making, are essential to have a high-

quality design of the environment (Elf et al., 2015). It is assumed that this may reduce 

concerns and uncertainty about the creation and use of the garden by residents. 

Otherwise, even if the garden is constructed, the managers and staff members have 

concerns about the safety of the residents in the gardens, which limits the permission of 

staff for the residents to use such gardens (Evans et al., 2019; Hernandez, 2007). Thus, 

architects, stakeholders and managers of RACFs need to be educated about the DFE 

characteristics and their potential benefits to ensure the health and well-being of people 

with dementia. 

Besides challenges in the creation and implementation of the garden design 

based on DFE, another challenge was related to the participants’ frailty or disability. 

Although all of these participants took part in the study and experienced an improved 

garden environment during the intervention period, their disabilities made exploring the 

garden or doing activities relatively challenging. Three used wheelchairs, one was obese 

with walking problems, one had neck problems, and two were non-verbal. In addition, 

this was also considered a challenge for the researcher, who is an architect and not a 

health professional, to learn how to manage their disabilities if staff were not in the 

immediate environment, to avoid inflicting any harm to the participants. Some of these 
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disabilities, such as being non-verbal, created challenges during the assessment of the 

level of cognitive impairment in those participants and as mentioned in the previous 

chapter, that was the main reason for referring to individuals’ level of cognitive 

impairment reported in their nursing records rather than utilising the MMSE (Folstein et 

al., 1975). Lastly, conducting interviews with people with dementia was a challenging 

process. Participants, at times, had difficulty remembering the garden environment 

during the interviews due to their memory problems. Hence, hints were given to them 

about the garden features to assist them in recalling the garden environment.  

Strengths of the Study 

Little attention has previously been given to investigating the positive effects of 

dementia-friendly outdoor natural landscapes (e.g., gardens) on agitation, apathy and the 

engagement of people with dementia living in a RACF. The number of studies which 

incorporate the design characteristics in a RACF as a psychosocial way to improve 

engagement and alleviate agitation and apathy is limited. This study is the only study 

we know of that put DFE characteristics into practice, and therefore has contributed to 

the existing knowledge in relation to the creation of DFEs both in theory and practice. 

This case study has several key methodological strengths as follows: 

First, this case study with embedded units integrated both qualitative and 

quantitative methodological approaches, which helped the conduct of a comprehensive 

analysis of two units of the case study, namely the garden environment and the people 

with dementia, and to improve the validity of the study. In terms of the study sample, all 

participants of the study were selected purposively to provide the richest data about the 

phenomenon (Johnson et al., 2014). 
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Triangulation of data was undertaken in several stages of the study. In Phase 

One, the assessment of the garden environment was not only conducted with the 

Dementia Therapeutic Garden Audit Tool, but it was also completed by the assessment 

of the environmental stimulus via PEAR in Phase Three. Additionally, to improve the 

garden design, data from the social biographies of participants were accompanied by a 

comprehensive site analysis to obtain an understanding of how to design the garden 

environment. In Phase Three, the assessment of people with dementia in terms of their 

level of agitation, apathy and engagement was combined with open-ended interviews 

with people with dementia and staff to obtain a more holistic perception of the 

participants’ experience of the garden and the intervention effects. 

Overall, the current study filled the gaps and limitations of the previously 

reviewed studies. The environmental assessment, as a phase lacking in the previous 

studies, was conducted through a reliable tool for evaluating the garden environment. 

To our knowledge, this is the first study of the creation of a dementia-friendly garden 

using architectural plans which considered the sun/shade requirements, soil types and 

other attributes for growing plants or installing other garden features. In addition, to 

improve the validity of the study, the dementia-friendly characteristics, including well-

known and widely accepted features, were used in the improvement stage of the garden 

design to ensure the validity of the design solutions. The intervention in Phase Three of 

the study adopted a flexible approach that valued the participants’ desires, needs and 

abilities while taking part in the intervention, and it was performed under a 

comprehensive protocol prepared in advance. Furthermore, for assessment of the 

intervention outcomes over time in people with dementia, a repeated measure design 

was applied, which is an inexpensive, feasible and robust approach for conducting an 

experiment (Seltman, 2012). The intervention outcomes were also assessed using 
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reliable and valid instruments to prevent any measurement biases (Smith & Noble, 

2014)  

Limitations of the Study 

This study, as a new investigation on the effect of the garden design based on 

DFE characteristics on people with dementia, has several limitations where the results 

should be interpreted with caution. Study limitations are related to the study design and 

methodological approaches while others are related to some variables, such as physical 

and health status of participants and the physical layout of the facility, that might have 

influenced the results of the study. These limitations are addressed in this section. 

This single case study design with a small sample size consisting of 10 people 

with dementia was conducted in one Queensland RACF. The use of a case study design 

as a robust research method for research with an explorative nature in its preliminary 

stage was justifiable for this study. Multiple case study design represents a more 

comprehensive understanding of the phenomenon (Yin, 2009). However, the high cost 

and time required for the recruitment of groups of people with dementia in other 

settings hindered the conduct of multiple case studies. Thus, the small sample size in 

one setting might limit the generalisation of the results to other groups or other settings. 

A larger sample size with the inclusion of multiple RACFs might provide a richer 

understanding of the phenomenon. In addition, although the quantitative results of this 

current study concerning the level of engagement and apathy were statistically 

significant, the clinical significance of the results could not be determined due to the 

small sample size of this single case study. The clinical significance of results focuses 

on four aspects: whether the results make a real difference to individuals’ (e.g., 

participants’) lives; whether the effects on participants are sustainable, whether the 
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intervention is cost-effective and whether the intervention is easily implemented, which 

require a comprehensive study with a large sample size (Page, 2014; Ranganathan et al., 

2015). This study provided some initial insight into the potential clinical significance of 

the garden design based on DFE characteristics. Future large-scale studies with a larger 

sample size might provide a richer understanding of the phenomenon and address 

whether the results of such interventions are clinically meaningful for the residents. 

Moreover, the design of this study does not involve a control group to evaluate and 

compare the changes in the level of agitation, apathy and engagement within the two 

groups and as a result, a cause and effect relationship cannot be established. A 

randomised control trial (RCT) design in future studies might contribute to a more 

thorough examination of the effects of a garden design based on DFE characteristics.  

The findings of this study also showed that the functional disabilities of 

participants, as well as the architectural design of the RACFs, can hinder the garden 

visits and, in turn, influence the positive outcomes, including agitation. Therefore, the 

future design of gardens for people with dementia in RACFs should be adapted to the 

needs of people with physical impairments, such as immobility. For instance, more 

raised garden beds of different heights, containers with wheels, adaptive tools, 

wheelchair accessible tables for potting and planting and easily accessible toilets should 

be provided. These elements could potentially make the garden more practical and 

accessible for the use of residents with disabilities, and this aspect might increase the 

use or duration of time spent in such gardens by the residents. Moreover, the findings of 

this study were presented without the commentary from the two participants with 

dementia (ID 7 and ID 8), who were unable to verbalise. To address this issue, a staff 

member who was familiar with the needs of those two participants was interviewed to 

give an account of the effect of the garden on these two participants. However, we are 
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conscious that this was a secondary view and not necessarily the views of the two 

participants. 

As regards the seasonal timing of the study, the intervention and observation of 

the participants occurred during late spring and summer. There is not enough evidence 

showing the effect of the intense sunlight or hot weather on the duration of time 

participants spent in the garden. We do know that no one left the garden because of the 

hot weather. However, based on the qualitative findings, an additional shade cloth was 

recommended by some participants as a required element for the garden, and this 

implies that by installing such structures the accessibility of the garden and visits by 

people with dementia might be increased. Therefore, future studies can control for some 

variables which the design of this study hindered us from controlling, such as the 

microclimatic factors (e.g., weather, season), the physical (e.g., mobility) and health 

(e.g., feeling pain) status of people with dementia, and consider controlling for these 

factors as covariates (Salkind, 2010) in the analysis. 

In addition, the partial facilitation of the intervention sessions by the researcher 

is subject to bias and might have influenced the participants’ behaviour or the activities 

they undertook in the garden. Even though the researcher did not initiate conversation 

with the participants, the participants’ social contact with her, such as asking questions 

or commenting on plants, might have influenced the results obtained in terms of the 

level of engagement. Future studies may control for the confounding factor of social 

contact with the researcher.  

Additionally, the intervention facilitator in the RACF can play a crucial role in 

the use of the garden by the residents. The facilitator role involves enabling the 

implementation of the intervention into practice by providing supports to individuals for 

a purposeful engagement and participation (Cranley et al., 2017; Fritz, 2014). In this 
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study, the 4-week intervention period was facilitated by the researcher as the residents 

were taken to the garden daily by the researcher, and they were partially assisted with 

their activities. The presence of the facilitator directly impacts the effectiveness of any 

intervention (Shaw et al., 2010). In this current study, once the study was finished, the 

researcher was not present in the RACF to accompany the residents to the garden and 

support the residents, and in turn, the residents might not have profited from the garden 

environment and its potential benefits.  

Graham-Cochrane (2010) reported that the usage of the garden is mainly 

dependent on support from staff members as facilitators of garden visits at RACFs and 

their understanding of the purpose of the garden-based intervention. By recognising the 

different elements of such gardens as well as their functions and use, staff will feel more 

empowered to develop activities that encourage the use of the gardens (Graham-

Cochrane, 2010). Without ongoing staff support, there seems to be no significant use of 

the garden by the residents, even though the garden is designed with attractive elements, 

including green and blue spaces. It appears essential that visiting such gardens be 

incorporated into the daily practice of RACFs and equally essential that the staff 

members, as facilitators, accompany the residents to the garden regularly. Hence, in the 

care program of RACFs, consideration should be given to rostering staff members to 

take residents to the garden and to coordinate garden-based activities on a scheduled 

basis. 

The regular facilitation of garden visits by the staff members, as an ongoing care 

program, allow residents opportunities to take advantage of the garden environment 

even without the presence of any researcher, and this might sustain the intervention 

effects over time. To reach this aim, research team members (i.e., intervention 

facilitators) should assist staff members or healthcare providers in implementing the 
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intervention by the end of the intervention period. This assistance involves the 

researchers’ information sharing with staff members by giving them clear guidelines of 

the intervention (Cranley et al., 2017). Follow-up visits by the researcher or an expert 

nurse are useful approaches to monitor the intervention process, reinforce guideline 

implementation and to ensure that there is an ongoing practice (Cranley et al., 2017). In 

future studies, the researchers should share the guidelines related to the intervention 

process to RACFs’ staff members and health care providers by organising meetings 

before the end of the intervention period. The studies should also record how the garden 

is used when the researcher is not present to facilitate the garden visits sessions and how 

the garden is used with the presence of staff member facilitators. 

The above issues could be addressed in future studies in order to gain a more 

comprehensive insight into the area of creating gardens based on DFE characteristics 

and their potential impacts on people with dementia. Despite the limitations presented 

above, this case study with its utilisation of multiple data sources provided a rich 

understanding of the potential effects of the dementia-friendly garden on individuals 

and contributed to the body of knowledge.  

Summary of this Chapter 

This chapter presented a detailed discussion of the results of the study. In 

general, there were inconsistent results in terms of the potential effects of the outdoor 

natural landscape interventions on the agitation level of people with dementia. This 

discrepancy between the results of this study and the studies in the literature might have 

been related to multiple variables, such as the intervention characteristics, the 

participants’ physical or health status or the physical layout of the RACF, in the original 

design.  
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There was no study focusing on apathy as an outcome measure in the literature 

on outdoor natural landscapes, and this made the comparison of the results of this 

current study with other studies difficult. This current study showed the positive effects 

of the improved garden on the five domains of engagement. However, the majority of 

the studies reviewed indicated the effectiveness of the outdoor natural landscape 

interventions, including therapeutic gardens, gardening and green care farms, on 

promoting the level of socialisation and engagement with meaningful activities in 

people with dementia. In general, the results of this current study clarified the potential 

benefits of exposure to a garden design based on DFE characteristics for people with 

dementia. However, the positive outcomes of this study were limited by multiple 

factors, which should be considered in future investigations to give more insight into 

this area of knowledge. In the following chapter, a conclusion of the thesis will be 

presented, and several recommendations for both practice and future studies will be 

outlined.   
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Chapter Seven: Conclusions and Recommendations 

Introduction 

The primary objective of this 12-month case study design with a mixed-method 

approach was to improve the current status of the Ruby Garden in Stretton Gardens 

residential aged care facility (RACF) through incorporation of the characteristics of 

DFEs described by Graham-Cochrane (2010). The second objective was to explore the 

efficacy of the improved garden on the reduction of agitation and apathy and also on 

increasing the level of engagement of 10 people with dementia living in Stretton 

Gardens.  

The study outcomes provided valuable information on the effectiveness of the 

garden improved with the DFE characteristics for people with dementia living in the 

RACF. Four key conclusions can be drawn from the outcomes of the study. The garden 

design based on DFE (1) promoted engagement of people with dementia living in the 

RACF, (2) decreased the level of apathy of people with dementia living in the RACF, 

(3) improved the level of environmental stimulation and (4) may contribute to reducing 

the level of agitation of people with dementia. These inferences are in line with the 

findings of the narrative review outlined in Chapter Two, where outdoor natural 

landscape interventions can potentially improve some behavioural symptoms of 

dementia of people living in RACFs (Motealleh et al., 2019).  

The results of this study support the incorporation of DFE characteristics in the 

design of gardens in RACFs and lay a foundation for future studies concerning the 

creation of DFEs. Based on the results and limitations of this study, recommendations 

concerning the design, use and application of garden design, which are congruent with 
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DFE characteristics, are outlined for future studies, clinical practice and designers as 

detailed below. 

Recommendations for Future Studies 

As discussed in Chapter Six, further studies using more robust study designs, 

such as a randomised control trial (RCT) where residents are not exposed to the 

dementia-friendly garden as a comparison group, may be useful to examine the effects 

of these gardens. The studies might utilise a larger number of participants to ensure 

greater statistical power and improve generalisability of the results.  

To date, there is a paucity of studies focusing on the efficacy of gardens in 

reducing the level of apathy of people with dementia. Since there is no definite drug 

treatment for relieving apathy in people with dementia, and psychosocial interventions 

have been shown to alleviate the apathetic behaviours of people with dementia (Brodaty 

& Burns, 2012), it is recommended that such psychosocial interventions, including 

garden design based on DFE characteristics, be conducted to explore their efficacy in 

reducing apathy in people with dementia living in RACFs. 

The main focus of this study was on agitation, apathy and engagement of people 

with dementia as outcome measures. However, the findings of the study also showed 

perceived mood improvements reported by staff members in interviews. Future research 

may focus on mood as an outcome measure. Furthermore, although the interviews with 

people with dementia were challenging, they provided good sources of information on 

the garden and the experiences of the participants. Staff members also gave the 

researchers valuable information on the requirements of the improved garden for people 

with dementia. Future studies may also interview family members of the residents in the 

RACF. Family members can provide additional information on interests, culture and 



 

202 

 

other aspects of the residents’ life, which were not reported in the nursing records or 

expressed by the residents. Such information can be incorporated in order to enrich the 

design of gardens.  

This study also identified some barriers and problems, including individuals’ 

physical disabilities and microclimatic factors (e.g., weather), which impeded the 

optimum use of the garden for people with dementia. As the dementia-friendly garden is 

a new type of intervention, many of these barriers are not fully understood. Future 

studies should seek a deeper understanding of the potential barriers and the effects of 

these barriers on the use of such gardens by people with dementia. 

Recommendations for Policy and Practice 

The evidence from this study suggests that DFE characteristics should be 

incorporated into the design of gardens in RACFs and aged care policy should allocate 

funding for the creation and development of DFEs in community clinics and healthcare 

settings. Even though several previous studies reported the overall effectiveness of 

gardens on the signs and symptoms of dementia and the importance of the application 

of this type of intervention in healthcare or clinical settings (Connell et al., 2007; 

Edwards et al., 2013; Evans et al., 2019; Hernandez, 2007; Liao et al., 2018), the 

adoption of DFE characteristics in such settings is not common. The application of DFE 

characteristics in clinical settings’ gardens can optimise the care of people with 

dementia due to the potential benefits they can bring. It is recommended that regular 

visits to such gardens be incorporated into the care programs of the RACFs for the 

people with dementia to take advantage of both the calming environment of gardens and 

engagement in garden-related activities. For instance, RACFs with the assistance of 

staff members can coordinate volunteer gardening groups with the inclusion of residents 
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in order to encourage them to actively engage in gardening activities or participate in 

the maintenance of the garden. Nevertheless, according to Hassink et al. (2019), the lack 

of volunteers with sufficient information about gardening and maintenance of the 

gardens in nursing homes is considered to be a major challenge. Regular care and 

maintenance of the garden should be incorporated into the RACFs activities since, as 

stated in the previous chapter, the success and sustainability of the garden, and thereby 

its positive impact is mainly dependent on the maintenance program of the gardens. 

Education. Since there is a need to encourage people with dementia to engage 

with features and meaningful activities of the garden, it is essential for stakeholders and 

clinicians to gain a more in-depth insight into the different residents’ needs, desires and 

interests while providing such activities. In general, obtaining adequate knowledge 

about the DFE concept and becoming familiar with its characteristics for improving the 

gardens of RACFs based on the needs of people with dementia is necessary. This can 

occur through staff education, where short learning modules are delivered by a group of 

experts (e.g., healthcare professionals, researchers and designers) in the area of creating 

DFEs. The focus of education could be placed on how to move towards DFEs in 

outdoor spaces of RACFs, specifically the gardens, and what the effects of such gardens 

on people with dementia are. Furthermore, conducting more intervention studies in 

RACFs with respect to the creation of such gardens and their potential benefits might 

also be another source to inform education and can be a means of increasing knowledge 

on the benefits of such gardens. Not only should clinicians and staff be educated about 

these concepts, but they should encourage residents to use these gardens more 

frequently to help people with dementia to be included, accepted and connected with 

other individuals. 
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Design. Excessive or insufficient levels of stimulation and lack of engagement 

experienced by people with dementia living in RACFS is a major problem (Cohen-

Mansfield, Dakheel-Ali, et al., 2015). Furthermore, the short-term memory problems 

associated with dementia lead to difficulty in spatial perception of the RACFs as well as 

orientation (Health Building Notes, 2015; McLean, 2007; O'Malley et al., 2017). These 

challenges for people with dementia, necessitate a high-quality DFE design to meet the 

growing demands of people with dementia in RACFs. Thus, it is highly recommended 

for designers to actively involve people with dementia as well as healthcare 

professionals in the design process through identifying people’s demands, needs and 

preferences in the creation of a DFE. This approach can increase individuals’ 

independence and control over the environment as well as assist designers and architects 

in achieving practical design solutions.  

Moreover, the findings of this study highlighted that it is important to conduct a 

site analysis (i.e., environmental assessment phase) before modifying a garden in order 

to identify any deficiencies and to avoid the creation of an environment which is 

impractical for people with dementia. In addition, the findings of this study supported 

the importance of DFE characteristics, including accessibility, sensory stimulation and 

meaningful activities in improving the behaviours, socialisation and engagement of 

people with dementia, and this suggests that designers should focus on these 

characteristics in the design of gardens in RACFs. 

Conclusion 

This chapter presented a concluding overview of the thesis in relation to the 

associated results and findings of the study. This study is the first known case study 

incorporating the DFE characteristics in garden design for people with dementia in 
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RACFs, which found that such gardens had promising effects on the level of apathy and 

engagement of people with dementia living in a RACF. Several recommendations were 

made for future researchers, clinicians and designers which might be helpful and 

practical for the design, implementation and adoption of garden design based on DFE in 

RACFs. In order to facilitate a dementia-friendly design approach in RACFs, 

collaboration among stakeholders, clinicians in clinical settings and designers is 

required to bring about potential benefits and outcomes of these gardens for people with 

dementia living in RACFs.
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Appendix B: The Dementia Therapeutic Garden Audit Tool 
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Note. From Alzheimer’s Australia WA, 2015 

(http://www.enablingenvironments.com.au/uploads/5/0/4/5/50459523/gardenaudittool

rg_final_110716_d.pdf). Copy right 2019 by Dementia Enabling Environments. 
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Appendix C: Information Sheet for the Gardener 

Creating a dementia-friendly environment in Australian 

residential aged care facilities through the use of a therapeutic 

landscape 

INFORMATION SHEET 

Gardener 

GU Reference Number: 2018/085 

Research Team Prof. Wendy Moyle 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

07 373 55525 

w.moyle@griffith.edu.au 

 

Dr. Cindy Jones 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

07 373 58440 

c.jones@griffith.edu.au 

 

A/Prof. Karine Dupre 

Griffith institute for tourism 

School of Engineering and Built Environment 

Griffith University 

07 555 27534 

k.dupre@griffith.edu.au 

 

Ms. Parinaz Motealleh (Researcher) 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

04 7870 9042 / 04 9065 8345 

parinaz.motealleh@griffithuni.edu.au 
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There are more than 413,106 people living with dementia in Australia and it is 

estimated that this will increase to 1,100,890 by the year 2056. Agitation and apathy in 

people with dementia are often due to excessive or insufficient levels of stimulation in 

the environment; inappropriate environmental conditions; as well as the lack of 

engagement or socialisation with others. Therapeutic landscapes, which include 

hardscapes (e.g., walkway, gazebos and water features, softscapes (e.g., plants, flowers 

and tree) and different scents, colours, textures and sounds, have been shown to have 

beneficial impacts on health and well-being of people with dementia by reducing 

agitation, as well as improve apathy and social engagement. To date, little attention has 

been placed on the characteristics of friendly and stimulating environments for people 

with dementia while designing these therapeutic landscapes. The aim of this study, 

which is a PhD research project, is to examine the effect of a newly designed 

therapeutic landscape (i.e., garden) that is aligned with the characteristics of a friendly 

stimulating environment on agitation, apathy, and engagement in people with dementia 

living in residential aged care facility. 

What the research will involve 

You are being asked to participate in a face-to-face interview with Ms. 

Motealleh. The interview aims to seek your gardening experiences in relation to Stretton 

Gardens and to investigate the ideal plants and flowers you may suggest for planting in 

the garden. The interview will last approximately 30 minutes and will be conducted in 

the care facility at a date and time that is convenient to you. Interviews will be digitally 

recorded so that the interview can be accurately transcribed. The digital audiotape will 

be erased following the transcription of the interview. 

Why you have been chosen to participate 
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You have been chosen to participate in this study as you have the experience of 

growing various types of flowers and plants in this garden. 

Risks 

Participation in this study poses no foreseeable risks as the study will only seek 

your views about gardening in Stretton Gardens. You will only be asked to reveal to the 

researcher what you feel comfortable to discuss. It is recommended that you stop the 

interview immediately and discuss with the researcher any concerns that may arise 

during the interview. 

Confidentiality  

All information collected in this project will be kept confidential, and only the 

named investigators will have access to the data collected. All data will be de-identified 

prior to transcription, and an ID code will be assigned to you. Hard copies of all data 

collected, processed, and analysed during the project will be held for five years in 

secure storage at Griffith University. The audio-recording of interviews will be 

destroyed after transcription. Electronic files will be stored on a Griffith University 

secure research drive, with access restricted to the listed CIs. You will NOT be named 

or identifiable in any research publications arising from the study. 

Voluntary Participation 

Your participation in this study is entirely voluntarily, and non-participation will 

not involve any penalty or impact on your relationship with the facility/organisation. If 

you decide to take part and later withdraw from this project, you are free to do so at any 

stage. No explanations need to be given and there will be no penalty for withdrawal 

from the project. 

Ethical Conduct 
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Griffith University conducts research in accordance with the National Statement 

on Ethical Conduct in Research Involving Humans. If you have any concerns or 

complaints about the ethical conduct of the research project, please contact the 

Manager, Research Ethics, Office for Research, Bray Centre, Nathan Campus, Griffith 

University (Tel: 07 3735 4375 or research-ethics@griffith.edu.au). 

Privacy Statement 

The conduct of this research involves the collection, access and/or use of your 

identified personal information. The information collected is confidential and will not 

be disclosed to third parties without your consent, except to meet government, legal or 

other regulatory authority requirements. A de-identified copy of this data may be used 

for other research purposes including publishing openly (e.g., in an open access 

repository). However, anonymity will at all times be safeguarded. For further 

information consult the University’s Privacy Plan at http://www.griffith.edu.au/about-

griffith/plans-publications/griffith-university-privacy-plan or telephone (07) 3735 4375. 

Feedback 

You will receive a summary of the results at the end of the study period. 

THANK YOU FOR CONSIDERING PARTICIPATION IN THIS STUDY.  
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Appendix D: Consent Form for the Gardener 

Creating a dementia-friendly environment in Australian 

residential aged care facilities through the use of a therapeutic 

landscape 

CONSENT FORM 

Gardener 

GU Reference Number: 2018/085 

Research Team Prof. Wendy Moyle 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

07 373 55525 

w.moyle@griffith.edu.au 

 

Dr. Cindy Jones 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

07 373 58440 

c.jones@griffith.edu.au 

 

A/Prof. Karine Dupre 

Griffith institute for tourism 

School of Engineering and Built Environment 

Griffith University 

07 555 27534 

k.dupre@griffith.edu.au 

 

Ms. Parinaz Motealleh (Researcher) 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

04 7870 9042 / 04 9065 8345 

parinaz.motealleh@griffithuni.edu.au 

 

By signing below, I confirm that I have read and understood the information 

package and in particular: 
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I understand that once my interview is completed and has been transcribed and 

the transcriptions checked for accuracy, the digital recordings will be destroyed. 

I have had any questions answered to my satisfaction. 

I understand the risks involved. 

I understand that my participation in this research is voluntary. 

I understand that I am free to withdraw consent at any time, without explanation 

or penalty. 

I understand that my name and other personal information that could identify me 

will be removed or de-identified in publications or presentations resulting from this 

research. 

I understand that a summary of the general findings from the study will be made 

available to me. 

I understand that I can contact the Manager, Research Ethics, at Griffith 

University Human Research Ethics Committee on 3735 4375 (or research-

ethics@griffith.edu.au) if I have any concerns about the ethical conduct of the project. 

☐ I agree to participate in the project. 

Name of participant (gardener)  

Signature of participant (gardener)  

Date  
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Appendix E: Interview Schedule for the Gardener 

INTERVIEW SCHEDULE 

Gardener 

GU Reference Number: 2018/085 

Gardener Preamble: This research project is investigating the effect of a friendly and 

stimulating environment through the use of a therapeutic landscape (i.e., garden) on 

people with dementia who live in the residential aged care facility (RACF). The 

purpose of this interview is to explore your gardening experience in the RACF, which 

will give an insight into the project design for the garden. 

 

I would like to digitally record the interview. Once the interview is completed and has 

been transcribed and the transcriptions checked for accuracy, the digital recordings will 

be destroyed. Is this okay with you? 

 

All information collected in this project will be kept confidential. Only the 

investigators will have access to the data collected. Your name and other personal 

information will be removed or de-identified in publications or presentations resulting 

from this research. 

 

The interview is expected to take about 30 minutes, but you are free to stop at any 

point. 

Do you have any questions before we begin? 

 

Please state your full name? 

Tell me a little about yourself and your gardening experience? 

What are you growing in this garden right now? 

Probe: Does it grow well? 

Probe: How often do you recommend fertilising? 

Probe: How often do you recommend watering? 

Do you know what the type of soil is in the garden? 

Probe: Is it suitable for a particular type of plant? 

What plants/flowers grow fast in this type of soil? 

Probe: How many days does it take for growing? 
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How often does it need water? 

Do you water it regularly? 

What are the most challenging plants/flowers to plant in this type of soil? 

Probe: Why are they challenging to grow? 

Have you ever planted edible plants in this garden? Did they grow well? 

Probe: Which edible plants have you planted? 

Have you ever planted perennials here? Did they grow well? 

Probe: Which perennials have you planted? 

What plants work in pots? 

How often do you water the pots? 

Do you know which plants/flowers the residents like the most? 

Probe: Why do they like these plants/flowers the most? 

Can you recommend some low-maintenance plants or flowers for planting in 

this garden? 

Do you have any ideas for keeping the garden plants within a small budget?
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Appendix F: Sun/Shade Simulation 

 

Note. Sun/shade Simulation. Sun path photos were adapted from Suncalc, 2019 (https://www.suncalc.org/#/-

27.6404,153.0556,16/2020.07.04/11:01/1/0). 
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Appendix G: Changes to the Southwest Pathway in Ruby Garden 
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Appendix H: Changes to the Northern Side of Ruby Garden 
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Appendix I: Changes to the Intersection of Pathways 
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Appendix J: Changes to the Southern Side of the Ruby Garden 
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Appendix J: Changes to the Southern Side of the Ruby Garden 
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Appendix K: Changes to the Southeast Pathway of Ruby Garden 
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Appendix L: Changes to the Eastern Side of Ruby Garden 
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Appendix M: Changes to the Edges of Pathways 
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Appendix N: The Quick Smell Identification Test 

 

Note. From Sensonics International, 2001 (https://sensonics.com/smell-

products/quick-smell-identification-test.html). 
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Appendix O: The Cohen Mansfield Agitation Inventory-Short Form 

Please read each of the agitated behaviours, and check how often (from 1-5) they were manifested 

by the participant over the last 2 weeks; if more than one occurred within a group, add the 

occurrences, e.g., if hitting occurred on 3 days a week, and kicking occurred on 4 days a week, 3 

+ 4 = 7 days; circle 4, once or several times a day. 

     A few 

  Once or Once or times an hour 

 Less several several or continuous 

 than once times times for half an 

Never a week a week a day hour or more 

1 2 3 4 5 
1. Cursing or verbal 

aggression 
1 2 3 4 5 

2. Hitting (including self), 

Kicking, Pushing, Biting, 

Scratching, Aggressive 
Spitting (include at meals) 

1 2 3 4 5 

3. Grabbing onto people, 

Throwing things, Tearing 

things or destroying 
property 

1 2 3 4 5 

4. Other aggressive 

behaviours or 
self abuse including: 

Intentional 

falling, Making verbal or 
physical sexual advances, 

Eating/drinking/ 

chewing inappropriate 

substances, 
Hurt self or other 

1 2 3 4 5 

5. Pace, aimless 

wandering, 
Trying to get to a different 

place (e.g., out of the 

room, building) 

1 2 3 4 5 

6. General restlessness, 
Performing repetitious 

mannerisms, tapping, 

strange movements 

1 2 3 4 5 

7. Inappropriate dress or 

disrobing 

1 2 3 4 5 

8. Handling things 
Inappropriately 

1 2 3 4 5 

9. Constant request  

For attention or help 

1 2 3 4 5 

10. Repetitive sentences, 

calls, questions or words 

1 2 3 4 5 

11. Complaining, 
Negativism, Refusal to 

1 2 3 4 5 
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follow directions 

12. Strange noises, (weird 
laughter or crying) 

1 2 3 4 5 

13. Hiding things, 

Hoarding things 

1 2 3 4 5 

14. Screaming 1 2 3 4 5 

Note. Adapted from “Instruction manual for the Cohen-Mansfield agitation inventory (CMAI),” 

by J. Cohen-Mansfield (1991), Research Institute of the Hebrew Home of Greater Washington, 

p.26. (https://www.pdx.edu/ioa/sites/www.pdx.edu.ioa/files/CMAI_Manual%20(1).pdf). 

Copyright 1986 by Cohen-Mansfield. 
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Appendix P: Person-Environment Apathy Rating (PEAR) Scale 

Environment Subscale 

 1 2 3 4 

Stimulus 

Clarity 

Chaotic 

 

Multiple competing, 

disorganised, or 

overwhelming stimuli as a 

whole without a single 

discernible one. Stimulus is 

complicated and indiscernible. 

Uncomplicated and 

indiscernible  

 

Static atmosphere with 

minimal stimulus present 

Complicated but discernible  

 

Multiple stimuli are present 

but at least one stimulus 

discernible 

e.g., multiple people walking 

around or talking but one 

person is talking to the subject 

in front of him/her 

Straightforward 

 

At least one primary 

stimulation present that is very 

straightforward, consistent, 

well- organised, or guided 

without overwhelming 

background or competing 

stimulus 

Stimulus 

Strength 

Minimal 

 

No detectable stimulus 

Weak 

 

Vague, weak, occasional 

stimulus e.g., unclear 

background conversation or 

background music 

Moderate 

 

Clear, detectable, continuous, 

routine stimulus (e.g., meal in 

the front, clear conversation, 

moderate volume of TV, or 

music as a main activity 

Strong 

 

Loud, noisy, and/or 

overwhelming stimulus. e. g., 

loud conversation, alarm OR 

novel or surprised event 

Stimulus 

Specificity 

Not toward the participant  

 

Either no stimulus or only 

stimulus delivered toward 

others, not toward the subject. 

E.g., alarms not meant to the 

subject to respond to 

Partially toward the 

participant  

 

Stimulus delivered to the 

group including the subject. 

E.g., music and TV show 

played in public areas that 

subject is present 

Toward the participant 

 

Stimulus directly delivered to 

the subject. e. g, call subject’s 

name or present stimulus in 

front of the subject, OR door 

alarm triggered by the subject 

Directed and related to the 

participant 

 

Stimulus is not only directly 

offered to the subject, but is 

also tailored based on 

subject’s need, preference or 

to the subject personally. e.g., 

staff asks subject about the 
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person in the picture at 

bedside 

Interaction 

Involvement 

No interaction 

There is no interpersonal 

conversation or interaction 

involved 

Interaction does not include 

the participant 

Interpersonal conversation or 

interaction is present but does 

not include subject 

Interaction passively includes 

the participant 

Interpersonal conversation or 

interaction is present only 

when subject initiates it 

Actively includes the 

participant  

Others initiate interpersonal 

conversation or interaction 

and actively include subject 

Physical 

Accessibility 

Very inaccessible 

 

Stimulus is distant and 

external barriers are put up, so 

subject is unable to reach out 

without others’ assistance. 

e.g., bed ridden with bedrail 

raised. 

Somewhat inaccessible 

 

Stimulus is distant. No 

external barriers are put but 

subject is limited by physical 

disability. So, subject can 

physically access stimulus but 

requires assistance or assistive 

device. e.g., subject sits on the 

wheelchair away from the on-

going activity 

Somewhat accessible 

 

Stimulus is distant. But no 

external barriers are put up 

and subject can physically 

access stimulus without 

assistance or assistive device 

Very accessible 

 

Stimulus is present in front of 

subject. Subject can easily 

physically access stimulus on 

his/her own without 

assistance. 

Environment

al Feedback 

Restrictive 

 

Prohibits subject’s 

engagement or expression e.g., 

staff says “don’t do that!” OR 

door alarm triggered when 

subject attempts to go out 

Inattentive 

 

Disregards subject’s 

expression, response, needs, or 

desire OR responds to subject 

in a cold manner 

Attentive 

 

Monitors subject’s expression, 

response, needs, or desire OR 

responds to subject in a 

passive, neutral manner 

Prompting 

 

Prompts subject’s expression 

or engagement OR responds to 

subject or fulfill their desire in 

a warm, welcoming neutral 

manner 

Note. Adapted from “Developing the Person–Environment Apathy Rating for persons with dementia,” by Y.L. Jao, D.L. Algase, J.K. Specht, and 

K. Williams, Aging and Mental Health, 20 (8), p.26.( https://web-a-ebscohost-
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com.libraryproxy.griffith.edu.au/ehost/pdfviewer/pdfviewer?vid=2&sid=49a8aea9-a99a-4836-8434-5a7d9875698a%40sessionmgr4008) 

Copyright 2016 by Routledge. 
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Appendix P: Person-Environment Apathy Rating (PEAR) Scale 

Apathy Subscale 

 1 2 3 4 

Facial 

expression 

Extreme expression 

 

Constant, loud, or excessive 

facial expression of mood e.g., 

laugh, weep, or yell (with 

sounds) 

Moderate expression 

 

Occasional, observable facial 

expression of mood, e.g., 

obvious frown or smile (often 

with mouth opened or teeth 

exposed) 

Mild expression 

 

Infrequent, slight facial 

expression of mood, e.g., 

slight forehead, eyebrow, or 

mouth curves turning toward 

up or down 

Minimal expression 

 

No observable facial 

expression of mood, e.g., no 

forehead, eyebrow, or mouth 

curves turning toward up or 

down 

Eye contact Sustained eye contact with 

specific target 

Random eye contact with 

unspecific target  

 

Shifts in eye contact, visually 

follows or searches the 

surroundings but does not 

sustain eye contact with 

anything or anyone 

Eyes open but blank 

 

Eyes open but appear to look 

into space and rarely search or 

have eye contact with 

anything or anyone 

Eyes closed 

 

Eyes closed while not at rest 

Physical 

engagement 

Enthusiastic engagement 

 

Constantly and energetically 

engage in 

activity/interaction/conversati

on with intimate physical 

contact or thoughtful physical 

actions 

e.g., energetically eating a 

meal with food preparation 

and adjustment, e.g., put 

cream in coffee OR using 

Basic engagement 

 

Pay constant attention and 

constantly engage in an 

activity/interaction/conversati

on including sufficient 

physical contact, gesture, or 

actions (including talking) but 

no observable thoughtful 

physical action or intimate 

physical contact 

Slight engagement 

 

Pay some attention and 

intermittently engage in an 

activity/interaction/ 

conversation with slight 

physical action or using head 

or upper body movement to 

interact with others without 

physical contact 

Minimal engagement 

 

Not engage in any observable 

activity 

OR only maintain a still 

position with minimal gesture, 

body movement, or physical 

interaction with anyone or 

anything 
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physical actions or intimate 

physical contact interacting 

with others e.g., hug, kiss 

 

 

 

 

 

 

 

 

 

OR whole body action to 

approach to the stimulus 

e.g., frequently eating a meal 

that is offered but no 

adjustment for the meal OR 

Using the whole body or 

lower extremity movements 

(e.g., walking) to approach or 

avoid specific targets OR have 

some  

 

Purposeful gestures, but not 

intimate physical contact with 

others (e.g., weaving hand to 

say goodbye, hand-to-hand 

contact) 

OR Using upper body 

movement to approach the 

stimulus 

 

e.g., eating one bite of the 

meal once a while OR e.g., 

nod, head shake, shrug, lean 

body, or hand shake 

 

 

 

 

 

Purposeful 

activity 

Self-initiated purposeful 

activity 

 

e.g., asking for a refill of 

water during meal time 

Purposeful activity with 

prompt 

 

e.g., dressing or eating a meal 

only when offered 

Activity without observable 

purpose 

 

e.g., wandering without 

destination 

Minimal activity 

 

e.g., sitting without talking or 

doing anything 

Note. Adapted from “Developing the Person–Environment Apathy Rating for persons with dementia,” by Y.L. Jao, D.L. Algase, J.K. Specht, and 

K. Williams, Aging and Mental Health, 20 (8), p.26.( https://web-a-ebscohost-

com.libraryproxy.griffith.edu.au/ehost/pdfviewer/pdfviewer?vid=2&sid=49a8aea9-a99a-4836-8434-5a7d9875698a%40sessionmgr4008) 

Copyright 2016 by Routledge. 
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Appendix Q: Engagement of a Person with Dementia Scale (EPWDS) 

Engagement of a Person with Dementia Scale (EPWDS) 

The Engagement of a Person with Dementia Scale (EPWDS) measures the behavioural and emotional expressions and responses of 

people with dementia when presented with a psychosocial activity (i.e., non-pharmacological). The scale is designed to examine whether an 

individual with dementia exhibits an emotional or behavioural expression/response of engagement with, in, or following the introduction of 

the activity.  

To capture different expressions of engagement towards a psychosocial activity, the EPWDS measures five dimensions of 

engagement: affective, visual, verbal, behavioural, and social. Each dimension of engagement should be assessed separately but interpreted 

collectively to generate a comprehensive overview of the person with dementia’s experience of engagement toward the stimulus. Every 

dimension consists of a subscale that measures positive engagement and a subscale that measures disengagement or negative engagement. 

The EPWDS acknowledges that not all psychosocial activity involves the five dimensions of engagement, but a low score on a certain 

dimension of engagement may suggest a limitation of the psychosocial activity for the person with dementia assessed.  

How to use the scale: 

• The EPWDS is developed primarily for research with people with dementia across settings (e.g., acute, community and long-term 

care).   

• It is recommended that the EPWDS is used for observational periods with a minimum observation duration of 10 minutes.  

• The EPWDS can be used to establish a baseline comparison prior to the introduction of the psychosocial activity. 

• Each item is measured on a 1 - 5 Likert scale. Please tick a value for each of the items.  

• The “not applicable” option should only be used when a certain type of engagement is irrelevant or unable to be determined for the 

person with dementia (e.g., a person who has lost verbal capability after a stroke). 
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• Items 2, 4, 6, 8, and 10 are reverse scored items. After scoring the observational period on the EPWDS, simply reverse the numerical 

scoring of items 2, 4, 6, 8 and 10. This means that, a score of 5 becomes 1, 4 becomes 2, 3 remains as 3, 2 becomes 4 and 1 becomes 

5.  

• After reverse scoring items 2, 4, 6, 8, and 10, add the scores for all 10 items to get an overall measure of engagement for the person 

with dementia.  

• If all items across the five dimensions of the EPWDS are measured, the total score will range from 10 – 50. The higher the total score, 

the higher the level of positive engagement exhibited by the person with dementia. The lower the total score, the higher the level of 

disengagement or negative engagement exhibited by the person with dementia. 

• To examine and control for environmental effects on the engagement level of the person with dementia, an inter-correlation analysis 

can be conducted between the total EPWDS score and the environmental rating under the section titled “Details of Observation Period 

and Psychosocial Activity”.  

Details of Observation Period and Psychosocial Activity: 

 

Start Time of Observation Period: ____________________End Time of Observation Period: ____________________  

Total Duration of Observation Period: ____________________ Type of Psychosocial Activity: ____________________ 

Group or Individual Psychosocial Activity: _________________Location of Psychosocial Activity: ____________________ 

 

Appropriateness of the Environment: 

Please indicate the extent to which you agree or disagree to the following statement: 

The overall environment (e.g., lighting, noise level, and presence of other) 

is appropriate for the target psychosocial activity to induce positive 

engagement in people with dementia.   

 

1 2 3 4 5 

☐ ☐ ☐ ☐ ☐ 

Strongly 

disagree 

   Strongly 

agree 
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Appendix R: Information Sheet for the Residents 

Creating a dementia-friendly environment in Australian 

residential aged care facilities through the use of a therapeutic 

landscape 

INFORMATION SHEET 

Residents 

GUHREC Reference Number: 2018/085 

Research Team Prof. Wendy Moyle 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

07 373 55525 

w.moyle@griffith.edu.au 

 

Dr. Cindy Jones 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

07 373 58440 

c.jones@griffith.edu.au 

 

A/Prof. Karine Dupre 

Griffith institute for tourism 

School of Engineering and Built Environment 

Griffith University 

07 555 27534 

k.dupre@griffith.edu.au 

 

Ms. Parinaz Motealleh (Researcher) 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

04 7870 9042 / 04 9065 8345 

parinaz.motealleh@griffithuni.edu.au 

 

Background 
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There are more than 413,106 people living with dementia in Australia and it is 

estimated that this will increase to 1,100,890 by the year 2056. Agitation and apathy in 

people with dementia are often due to excessive or insufficient levels of stimulation in 

the environment; inappropriate environmental conditions; as well as the lack of 

engagement or socialisation with others. Therapeutic landscapes, which include 

hardscapes (e.g., walkway, gazebos and water features, softscapes (e.g., plants, flowers 

and tree) and different scents, colours, textures and sounds, have been shown to have 

beneficial impacts on health and well-being of people with dementia by reducing 

agitation, as well as improve apathy and social engagement. To date, little attention has 

been placed on the characteristics of friendly and stimulating environments for people 

with dementia while designing these therapeutic landscapes.  

The aim of this study, which is a PhD research project, is to examine the effect 

of a newly designed therapeutic landscape (i.e., garden) that is aligned with the 

characteristics of a friendly stimulating environment on agitation, apathy, and 

engagement in people with dementia living in residential aged care facility.  

What the research will involve 

Ten residents from one long-term aged care facility will be recruited to take part 

in the study. Your basic demographics information (i.e., age, gender, education level, 

marital status and history of agitated behaviour) will be collected through your medical 

and nursing records. You will complete, face-to-face with the researcher, a social 

biography (~30 mins) to understand your background and interests to ensure an efficient 

design of a therapeutic garden. You will be brought to the newly designed therapeutic 

garden by the researcher for daily sessions of 60 minutes (Monday to Friday) for a 

period of 4 weeks. Your interaction and engagement with the environment will be 
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observed and documented by the researcher. At the end of the 4-weeks period, you will 

be interviewed to seek your views about the newly designed therapeutic garden (~30 

minutes). The interview will last approximately 30 minutes and will be conducted in the 

care facility. Interviews will be digitally recorded so that the interview can be accurately 

transcribed. The digital audiotape will be erased following the transcription of the 

interview. 

How will participants be recruited 

If you meet the following criteria, you will be eligible for the study: aged 65 

years or older; with mild to moderate dementia; have a recent history of agitated 

behaviour; with acceptable visual, auditory and sensory perceptions; mobile with or 

without a mobile walking aid; as well as being a resident of the RACF for at least 3 

months. If you are immobile and/or bedridden, you will be excluded. 

Facility manager will identify potential residents based on the inclusion and 

exclusion criteria. Identified potential residents and, if appropriate, their legally 

authorised representatives, legal guardian or family members will be approached and 

asked for inclusion in the study by the facility manager. If you are willing to speak with 

the researcher about potential participation, the researcher will then visit the facility to 

talk through the research with you and your legally authorised representatives, legal 

guardian or family members who have expressed an interest, and provide you with a 

project information sheet and written informed consent form. For those of you who 

cannot provide informed consent, proxy consent will be sought from your legally 

authorised representatives, legal guardian or family members. Once consent is received, 

you will be screened by the researcher to ensure you have an adequate level of cognition 
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as well as visual, auditory and smell sensory perceptions to be fully eligible to 

participate in the study.  

Expected Benefits  

You may directly benefit from the therapeutic garden through a reduction in the 

level of agitation and apathy as well as an increase in the level of social engagement in 

participants. Furthermore, the research will generate evidence to give a better 

understanding about the effects of a therapeutic landscape (i.e., garden) that is aligned 

with the characteristics of a DFE on agitation, apathy, and engagement in people with 

dementia living in a residential aged care facility.  

Risks  

No foreseeable risks will be posed to you in this study. However, you may feel 

tired during the 60-minutes sessions to the therapeutic garden. You can choose to stop 

interacting with the garden or to leave the therapeutic garden at any time. An attempt 

will be made by the researcher to convince you to continue to interact and engage with 

the characteristics of the therapeutic garden. If you still wish to stop or leave the 

therapeutic garden, you can do so.  

Confidentiality 

All information collected in this project will be kept confidential, and only the 

named investigators will have access to the data collected. All data will be de-identified 

prior to data entry and transcription, and an ID code will be assigned to you. Hard 

copies of all data collected, processed, and analysed during the project will be held for 

five years in secure storage at Griffith University. The audio-recording of interviews 

will be destroyed after transcription. Electronic files will be stored on a Griffith 
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University secure research drive, with access restricted to the listed CIs. You will NOT 

be named or identifiable in any research publications arising from the study. 

Voluntary Participation 

Your participation in this study is entirely voluntarily, and non-participation will 

not involve any penalty or impact on your current or future care. If you decide to take 

part and later withdraw from this project, you are free to do so at any stage. No 

explanations need to be given and there will be no penalty for withdrawal from the 

project. 

Ethical Conduct 

Griffith University conducts research in accordance with the National Statement 

on Ethical Conduct in Research Involving Humans. If you have any concerns or 

complaints about the ethical conduct of the research project, please contact the 

Manager, Research Ethics, Office for Research, Bray Centre, Nathan Campus, Griffith 

University (Tel: 07 3735 4375 or research-ethics@griffith.edu.au). 

Privacy Statement 

The conduct of this research involves the collection, access and/or use of your 

identified personal information. The information collected is confidential and will not 

be disclosed to third parties without your consent, except to meet government, legal or 

other regulatory authority requirements. A de-identified copy of this data may be used 

for other research purposes including publishing openly (e.g., in an open access 

repository). However, anonymity will at all times be safeguarded. For further 

information consult the University’s Privacy Plan at http://www.griffith.edu.au/about-

griffith/plans-publications/griffith-university-privacy-plan or telephone (07) 3735 4375. 

Feedback  
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You will receive a summary of the results at the end of the study period. 

THANK YOU FOR CONSIDERING PARTICIPATION IN THIS STUDY.  
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Appendix S: Consent Form for the Residents 

Creating a dementia-friendly environment in Australian 

residential aged care facilities through the use of a therapeutic 

landscape 

CONSENT FORM 

Residents 

GUHREC Reference Number: 2018/085 

Research Team Prof. Wendy Moyle 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

07 373 55525 

w.moyle@griffith.edu.au 

 

Dr. Cindy Jones 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

07 373 58440 

c.jones@griffith.edu.au 

 

A/Prof. Karine Dupre 

Griffith institute for tourism 

School of Engineering and Built Environment 

Griffith University 

07 555 27534 

k.dupre@griffith.edu.au 

 

Ms. Parinaz Motealleh (Researcher) 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

04 7870 9042 / 04 9065 8345 

parinaz.motealleh@griffithuni.edu.au 

 

By signing below, I confirm that I have read and understood the information 

package and in particular: 
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I understand my involvement in this research will include: (a) an assessment of 

my visual, auditory and smell sensory perceptions; (b) the collection of my social 

biography; (c) participation in daily sessions of 60 minutes (Monday to Friday) for a 

period of 4 weeks in the therapeutic garden; (d) observations of my participation in the 

therapeutic landscape by the researcher; and (e) a semi-structured interview about my 

experiences during the sessions. 

I understand that I can choose to stop interacting with the garden or to leave the 

therapeutic garden at any time (e.g., feeling tired). An attempt will be made by the 

researcher to convince me to continue to interact and engage with the characteristics of 

the therapeutic garden. If I still wish to stop interacting with the garden or to leave the 

therapeutic garden, I can do so. 

I understand that once my interview is completed and has been transcribed and 

the transcriptions checked for accuracy, the digital recordings will be destroyed.  

I have had any questions answered to my satisfaction. 

I understand the risks involved. 

I understand that my participation in this research is voluntary. 

I understand that I am free to withdraw consent at any time, without explanation 

or penalty. 

I understand that my name and other personal information that could identify me 

will be removed or de-identified in publications or presentations resulting from this 

research. 

I understand that a summary of the general findings from the study will be made 

available to participants, their legally authorised representatives, legal guardians or 

family members and the long-term aged care facility. 
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I understand that I can contact the Manager, Research Ethics, at Griffith 

University Human Research Ethics Committee on 3735 4375 (or research-

ethics@griffith.edu.au) if I have any concerns about the ethical conduct of the project. 

☐ I agree to participate in the project. 

Name of participant  

Signature of participant  

Date  

 

In the case where the participant is unable to provide informed consent, the 

following substituted consent process will be used:  

☐ I agree to _______________________ (name of participant) to participate in 

the research project. 

Name of legally authorised 

representatives, legal guardian 

 

 

Signature of legally authorised 

representatives, legal guardian 
 

Date  
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Appendix T: Interview Schedule for the Residents 

INTERVIEW SCHEDULE 

Residents 

GU Reference Number: 2018/085 

Preamble:  

As you are aware, this research project is investigating the effect of a dementia-

friendly environment through the use of a therapeutic landscape (i.e., garden) on 

people with dementia who live in the residential aged care facility (RACF). The 

purpose of this interview is to explore your personal views and experiences of using 

this therapeutic garden which will give me an insight into its impact on the people 

with dementia. 

 

I would like to digitally record the interview. Once the interview is completed and has 

been transcribed and the transcriptions checked for accuracy, the digital recordings 

will be destroyed. Is this okay with you? 

 

All information collected in this project will be kept confidential. Only investigators 

will have access to the data collected. Your name and other personal information will 

be removed or de-identified in publications or presentations resulting from this 

research. 

 

The interview is expected to take about 30 minutes, but you are free to stop at any 

point.  

Do you have any questions before we begin? 

 

For the purpose of the digital recording, can you please state your full name? 

In general, what are your thoughts on this new therapeutic garden and the impact 

it has had on you? 

Probe:  

Has there any particular benefits for you? If yes, please give an example. 

Have there been any negative outcomes for you? If yes, please give an example. 

What is your view of the daily visits of new therapeutic garden designed for the 

residents of the RACF?  

Probe:  
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Were the daily sessions of 60 minutes too long or too short? 

Is there anything you would like to change or add to the new therapeutic garden? 

Probe:  

If yes, please provide reasons for this change and how it might improve the new 

therapeutic garden.  

Which part of the new therapeutic garden was the most attractive to you? 

Probe: 

Why it was the most attractive part?  

What would you like to change about the new therapeutic garden? 

Probe:  

Why do you like to change it? 

7. What did you not like about the new therapeutic garden?   

Probe:  

Why did you not like it? 

How would you like to change it? 

8. Were there any difficulties that you experienced during moving about the new 

therapeutic garden? 

Probe:  

If yes, what was it? 

9. Do you think the new therapeutic garden has benefitted you at any specific 

time or situation more than other times or situations?  

Probe:  

If yes, give an example. 
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10. Were there any difficulties that you experienced during moving about the 

new therapeutic garden? 

Probe:  

If yes, what was it?  
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Appendix U: Information Sheet for the Staff 

Creating a dementia-friendly environment in Australian 

residential aged care facilities through the use of a therapeutic 

landscape 

INFORMATION SHEET 

Staff 

GU Reference Number: 2018/085 

Research Team Prof. Wendy Moyle 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

07 373 55525 

w.moyle@griffith.edu.au 

 

Dr. Cindy Jones 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

07 373 58440 

c.jones@griffith.edu.au 

 

A/Prof. Karine Dupre 

Griffith institute for tourism 

School of Engineering and Built Environment 

Griffith University 

07 555 27534 

k.dupre@griffith.edu.au 

 

Ms. Parinaz Motealleh (Researcher) 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

04 7870 9042 / 04 9065 8345 

parinaz.motealleh@griffithuni.edu.au 

 

Background 
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There are more than 413,106 people living with dementia in Australia and it is 

estimated that this will increase to 1,100,890 by the year 2056. Agitation and apathy in 

people with dementia are often due to excessive or insufficient levels of stimulation in 

the environment; inappropriate environmental conditions; as well as the lack of 

engagement or socialisation with others. Therapeutic landscapes, which include 

hardscapes (e.g., walkway, gazebos and water features, softscapes (e.g., plants, flowers 

and tree) and different scents, colours, textures and sounds, have been shown to have 

beneficial impacts on health and well-being of people with dementia by reducing 

agitation, as well as improve apathy and social engagement. To date, little attention has 

been placed on the characteristics of friendly and stimulating environments for people 

with dementia while designing these therapeutic landscapes. The aim of this study, 

which is a PhD research project, is to examine the effect of a newly designed 

therapeutic landscape (i.e., garden) that is aligned with the characteristics of a friendly 

stimulating environment on agitation, apathy, and engagement in people with dementia 

living in residential aged care facility.  

What the research will involved 

You will be interviewed to seek your views about the newly designed 

therapeutic garden (~30 minutes) on participating residents with dementia. The 

interview will last approximately 30 minutes and will be conducted in the care facility 

at a date and time that is convenient to you. Interviews will be digitally recorded so that 

the interview can be accurately transcribed. The digital audiotape will be erased 

following the transcription of the interview. 

Why you have been chosen to participate 
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You have been chosen to participate in this study as you are a direct care staff 

engaged in the care of residents with dementia who are involved in this study. 

Risks  

Participation in this study poses no foreseeable risks as the study will only seek 

your views about the newly designed therapeutic garden on participating residents with 

dementia. You will only be asked to reveal to the researcher what you feel comfortable 

to discuss. It is recommended that you stop the interview immediately and discuss with 

the researcher any concerns that may arise during the interview.  

Confidentiality 

All information collected in this project will be kept confidential, and only the 

named investigators will have access to the data collected. All data will be de-identified 

prior to transcription, and an ID code will be assigned to you. Hard copies of all data 

collected, processed, and analysed during the project will be held for five years in 

secure storage at Griffith University. The audio-recording of interviews will be 

destroyed after transcription. Electronic files will be stored on a Griffith University 

secure research drive, with access restricted to the listed CIs. You will NOT be named 

or identifiable in any research publications arising from the study. 

Voluntary Participation 

Your participation in this study is entirely voluntarily, and non-participation will 

not involve any penalty or impact on your relationship with the facility/organisation. If 

you decide to take part and later withdraw from this project, you are free to do so at any 

stage. No explanations need to be given and there will be no penalty for withdrawal 

from the project. 

Ethical Conduct 
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Griffith University conducts research in accordance with the National Statement 

on Ethical Conduct in Research Involving Humans. If you have any concerns or 

complaints about the ethical conduct of the research project, please contact the 

Manager, Research Ethics, Office for Research, Bray Centre, Nathan Campus, Griffith 

University (Tel: 07 3735 4375 or research-ethics@griffith.edu.au). 

Privacy Statement 

The conduct of this research involves the collection, access and/or use of your 

identified personal information. The information collected is confidential and will not 

be disclosed to third parties without your consent, except to meet government, legal or 

other regulatory authority requirements. A de-identified copy of this data may be used 

for other research purposes including publishing openly (e.g., in an open access 

repository). However, anonymity will at all times be safeguarded. For further 

information consult the University’s Privacy Plan at http://www.griffith.edu.au/about-

griffith/plans-publications/griffith-university-privacy-plan or telephone (07) 3735 4375. 

Feedback  

You will receive a summary of the results at the end of the study period. 

THANK YOU FOR CONSIDERING PARTICIPATION IN THIS STUDY.  
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Appendix V: Consent Form for the Staff 

Creating a dementia-friendly environment in Australian 

residential aged care facilities through the use of a therapeutic 

landscape 

CONSENT FORM 

Staff 

GU Reference Number: 2018/085 

Research Team Prof. Wendy Moyle 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

07 373 55525 

w.moyle@griffith.edu.au 

 

Dr. Cindy Jones 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

07 373 58440 

c.jones@griffith.edu.au 

 

A/Prof. Karine Dupre 

Griffith institute for tourism 

School of Engineering and Built Environment 

Griffith University 

07 555 27534 

k.dupre@griffith.edu.au 

 

Ms. Parinaz Motealleh (Researcher) 

Menzies Health Institute Queensland 

School of Nursing & Midwifery 

Griffith University 

04 7870 9042 / 04 9065 8345 

parinaz.motealleh@griffithuni.edu.au 

 

By signing below, I confirm that I have read and understood the information 

package and in particular: 
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I understand that once my interview is completed and has been transcribed and 

the transcriptions checked for accuracy, the digital recordings will be destroyed.  

I have had any questions answered to my satisfaction. 

I understand the risks involved. 

I understand that my participation in this research is voluntary. 

I understand that I am free to withdraw consent at any time, without explanation 

or penalty. 

I understand that my name and other personal information that could identify me 

will be removed or de-identified in publications or presentations resulting from this 

research. 

I understand that a summary of the general findings from the study will be made 

available to me. 

I understand that I can contact the Manager, Research Ethics, at Griffith 

University Human Research Ethics Committee on 3735 4375 (or research-

ethics@griffith.edu.au) if I have any concerns about the ethical conduct of the project. 

☐ I agree to participate in the project. 

Name of participant  

Signature of participant  

Date  
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Appendix W: Interview Schedule for the Staff 

INTERVIEW SCHEDULE 

Staff 

GU Reference Number: 2018/085 

Preamble: This research project is investigating the effect of a dementia-friendly 

environment through the use of a therapeutic landscape (i.e., garden) on people with 

dementia who live in the residential aged care facility (RACF). The purpose of this 

interview is to explore your views of the therapeutic garden on participating residents 

in the RACF which will give me an insight into its impact on the people with dementia. 

 

I would like to digitally record the interview. Once the interview is completed and has 

been transcribed and the transcriptions checked for accuracy, the digital recordings will 

be destroyed. Is this okay with you? 

 

All information collected in this project will be kept confidential. Only investigators 

will have access to the data collected. Your name and other personal information will 

be removed or de-identified in publications or presentations resulting from this 

research. 

 

The interview is expected to take about 30 minutes, but you are free to stop at any 

point.  

Do you have any questions before we begin? 

 

For the purpose of the digital recording, can you please state your full name?  

What is your position in the RACF? 

How long have you worked here? 

In general, what are your thoughts on this new garden? Has the garden had any 

impact on the participants in the study?  

Probe: 

Explain any particular benefits for the group of participants or individuals?  

Have there been any negative outcomes for the group of participants or 

individuals?  

Probe:  
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If yes, please give an example.   

Has the garden had any positive impact on the participants in the study?   

Probe:  

Explain any particular benefits for the group of participants or individuals?  

What is your view of the daily visits of the new therapeutic garden designed for 

the residents of the RACF?   

Probe:  

Were the daily 60 minutes sessions too long or too short? 

Do you think the new therapeutic garden has benefited some participants more 

than others?  

Probe:  

If yes, why do you think this is the case? Who and why? Give examples of why 

you think the new therapeutic landscape has benefited. 

Do you think the new therapeutic garden has benefitted group of participants at 

any specific time or situation more than other times or situations? 

Probe:  

If yes, give an example. 

Do you think the new therapeutic garden has benefitted each participant at any 

specific time or situation more than other times or situations? 

Probe:  

If yes, give an example. 

Do the participants ever talk about the new therapeutic garden? 

Probe:  

If yes, what did they say?



 

266 

 

References 

 

Abraham, A., Sommerhalder, K., & Abel, T. (2010). Landscape and well-being: A 

scoping study on the health-promoting impact of outdoor environments. 

International Journal of Public Health, 55(1), 59-69. 

https://doi.org/10.1007/s00038-009-0069-z  

Adkins, A., Dill, J., Luhr, G., & Neal, M. (2012). Unpacking walkability: Testing the 

influence of urban design features on perceptions of walking environment 

attractiveness. Journal of Urban Design, 17(4), 499-510. 

https://doi.org/10.1080/13574809.2012.706365  

Agency for Healthcare Research and Quality. (2013). Mixed methods: Integrating 

quantitative and qualitative data collection and analysis while studying patient-

centered medical home models (No.13-0028-EF). Agency for Healthcare 

Research and Quality publication. 

https://pcmh.ahrq.gov/sites/default/files/attachments/MixedMethods_032513co

mp.pdf 

Ahn, H., & Horgas, A. (2013). The relationship between pain and disruptive behaviours 

in nursing home resident with dementia. BMC Geriatrics, 13(1), 14. 

https://doi.org/10.1186/1471-2318-13-14  

Alaimo, K., Reischl, T. M., & Allen, J. O. (2010). Community gardening, neighborhood 

meetings, and social capital. Journal of Community Psychology, 38(4), 497-514. 

https://doi.org/10.1002/jcop.20378  

Alcock, I., White, M. P., Wheeler, B. W., Fleming, L. E., & Depledge, M. H. (2014). 

Longitudinal effects on mental health of moving to greener and less green urban 



 

267 

 

areas. Environmental Science & Technology, 48(2), 1247-1255. 

https://doi.org/10.1021/es403688w  

Alzheimer's Australia. (2013). Quality of residential aged care: The consumer 

perspective (No. 37). Alzheimer’s Australia Inc. 

https://www.fightdementia.org.au/sites/default/files/NATIONAL/documents/Alz

heimers-Australia-Numbered-Publication-37.pdf 

Alzheimer's WA. (2018). Dementia enabling environments: Audit tools and services. 

Retrieved April 9, 2018 from https://www.enablingenvironments.com.au/audit-

tools-and-services.html 

Alzheimer's WA. (2019). Garden design principles. Alzheimer's WA. Retrieved May 5, 

2019 from https://www.enablingenvironments.com.au/garden-design-

principles.html 

Alzheimer’s Australia. (2004). Dementia care and the built environment (No.3). 

Alzheimer’s Australia. 

https://www.dementia.org.au/files/20040600_Nat_NP_3DemCareBuiltEnv.pdf 

Alzheimer’s Australia. (2017a). Non-pharmacological treatment options. Alzheimer’s 

Australia. Retrieved March 3, 2017 from 

https://www.fightdementia.org.au/about-dementia/health-professionals/clinical-

resources/non-pharmacological-treatments 

Alzheimer’s Australia. (2017b). What is dementia? Alzheimer’s Australia. Retrieved 

March 3, 2017 from https://www.fightdementia.org.au/about-dementia/what-is-

dementia 

Alzheimer’s Australia Vic. (2020). Purposeful activities for dementia. Dementia 

Australia. Retrieved 22 May, 2020 from 



 

268 

 

https://www.dementia.org.au/sites/default/files/VIC/images/PAG%20written%2

0resource%20for%20the%20web.pdf 

Alzheimer’s Australia WA. (2015). Dementia therapeutic garden audit tool. 

Alzheimer’s Australia WA. Retrieved September 25, 2017 from 

http://www.enablingenvironments.com.au/uploads/5/0/4/5/50459523/gardenaudi

ttoolrg_final_110716_d.pdf 

Alzheimer’s Society. (2015). Making your home dementia friendly (No.819). 

Alzheimer’s Society. 

https://www.alzheimers.org.uk/download/downloads/id/2796/making_your_hom

e_dementia_friendly.pdf 

Anderson, K., Bird, M., Macpherson, S., McDonough, V., & Davis, T. (2011). Findings 

from a pilot investigation of the effectiveness of a Snoezelen room in residential 

care: Should we be engaging with our residents more? [Article]. Geriatric 

Nursing, 32(3), 166-177. https://doi.org/10.1016/j.gerinurse.2010.12.011  

Andersen, E., & Spiers, J. (2014). Alone in eden: Care aides’ perceptions of consistent 

assignments. Western Journal of Nursing Research, 37(3), 394-410. 

https://doi.org/10.1177/0193945914521903  

Andrews, G. J. (2002). Towards a more place-sensitive nursing research: An invitation 

to medical and health geography. Nursing Inquiry, 9(4), 221-238. 

https://doi.org/10.1046/j.1440-1800.2002.00157.x  

Ann, E. V., Rebecca, H. H., Lynda, A. A., Lucinda, L. B., Steven, P. H., & William, A. 

S. (2016). Walking and walkability: Is wayfinding a missing link? Implications 

for public health practice. Journal of Physical Activity and Health, 13(2), 189-

197. https://doi.org/10.1123/jpah.2014-0577  



 

269 

 

Appolloni, L., Corazza, m. v., & D'Alessandro, D. (2019). The pleasure of walking: An 

innovative methodology to assess appropriate walkable performance in urban 

areas to support transport planning. Sustainability, 11(12), 3467. 

https://doi.org/10.3390/su11123467  

Astell-Burt, T., Feng, X., & Kolt, G. S. (2013). Mental health benefits of neighbourhood 

green space are stronger among physically active adults in middle-to-older age: 

Evidence from 260,061 Australians. Preventive Medicine, 57(5), 601-606. 

https://doi.org/https://doi.org/10.1016/j.ypmed.2013.08.017  

Augoyard, J.-F., & Torgue, H. (2014). Sonic experience: A guide to everyday sounds. 

McGill-Queen's University Press, Montreal; Ithaca. 

https://books.google.com.au/books/about/Sonic_Experience.html?id=Tnj1d6_q9

eAC&redir_esc=y  

Australian Institute of Health and Welfare. (2012). Dementia in Australia (No. AGE 

70). Australian Institute of Health and Welfare. 

www.aihw.gov.au/WorkArea/DownloadAsset.aspx?id=10737422943 

Australian National Botanic Gardens. (2015). Australian botanical illustration. 

Australian National Botanic Gardens and Centre for Australian National 

Biodiversity Research. Retrieved March 5, 2018 from 

http://www.anbg.gov.au/poison-plants/R-poison.html 

Autodesk Inc. (2018). Autocad: Cad software to design anything. Autodesk Inc. 

https://www.autodesk.com.au/products/autocad/overview 

Autodesk Inc. (2019). 3Ds max: 3D modelling and rendering software for design 

visualisation, games and animation. Autodesk Inc. Retrieved March 10, 2018 

from https://www.autodesk.com.au/products/3ds-max/overview 



 

270 

 

Baker, J. D. (2016). The purpose, process, and methods of writing a literature review. 

Association of Perioperative Registered Nurses Journal, 103(3), 265-269. 

https://doi.org/10.1016/j.aorn.2016.01.016  

Barrett, P., Sharma, M., & Zeisel, J. (2019). Optimal spaces for those living with 

dementia: Principles and evidence. Building Research & Information, 47(6), 

734-746. https://doi.org/10.1080/09613218.2018.1489473  

Barton, J., & Pretty, J. (2010). What is the best dose of nature and green exercise for 

improving mental health? A multi-study analysis. Environmental Science & 

Technology, 44(10), 3947-3955. https://doi.org/10.1021/es903183r  

Bell, S. L., Foley, R., Houghton, F., Maddrell, A., & Williams, A. M. (2018). From 

therapeutic landscapes to healthy spaces, places and practices: A scoping review. 

Social Science & Medicine, 196(1), 123-130. 

https://doi.org/https://doi.org/10.1016/j.socscimed.2017.11.035  

Benfield, J. A., Taff, B. D., Newman, P., & Smyth, J. (2014). Natural sound facilitates 

mood recovery. Ecopsychology, 6(3), 183-188. 

https://doi.org/10.1089/eco.2014.0028  

Bengtsson, A., & Carlsson, G. (2013). Outdoor environments at three nursing homes-

qualitative interviews with residents and next of kin. Urban Forestry & Urban 

Greening, 12(3), 393-400. 

https://doi.org/https://doi.org/10.1016/j.ufug.2013.03.008  

Bergman-Evans, B. (2004). Beyond the basics: Effects of the eden alternative model on 

quality of life issues. Journal of Gerontological Nursing, 30(6), 27-34. 

https://pubmed.ncbi.nlm.nih.gov/15227934/ 

Bicket, M. C., Samus, Q. M., McNabney, M., Onyike, C. U., Mayer, L. S., Brandt, J., 

Rabins, P., Lyketsos, C., & Rosenblatt, A. (2010). The physical environment 



 

271 

 

influences neuropsychiatric symptoms and other outcomes in assisted living 

residents. International Journal of Geriatric Psychiatry, 25(10), 1044-1054. 

https://doi.org/10.1002/gps.2460  

Bluck, S., & Levine, L. J. (1998). Reminiscence as autobiographical memory: A 

catalyst for reminiscence theory development. Ageing & Society, 18(2), 185-

208. https://doi.org/Doi 10.1017/S0144686x98006862  

Borgen, L., & Guldahl, A. S. (2011). Great-granny's garden: A living archive and a 

sensory garden [Article]. Biodiversity and Conservation, 20(2), 441-449. 

https://doi.org/10.1007/s10531-010-9931-9  

Bould, E. (2017). Dementia-friendly garden centre: A practical guide to becoming 

dementia-friendly (No.1). Alzheimer’s Society. 

https://www.alzheimers.org.uk/sites/default/files/2018-

05/AS_Designing_Garden_Guide_Web.pdf 

Bradley, E. H., Curry, L. A., & Devers, K. J. (2007). Qualitative data analysis for health 

services research: Developing taxonomy, themes, and theory. Health Services 

Research, 42(4), 1758-1772. https://doi.org/10.1111/j.1475-6773.2006.00684.x  

Braun, V., & Clarke, V. (2019). Reflecting on reflexive thematic analysis. Qualitative 

Research in Sport, Exercise and Health, 11(4), 589-597. 

https://doi.org/10.1080/2159676X.2019.1628806  

Brawley, E. C. (1997). Designing for Alzheimer's disease: Strategies for creating better 

care environments (1st ed.). Wiley, Chichester; New York. 

https://books.google.com.au/books/about/Designing_for_Alzheimer_s_Disease.

html?id=xENRAAAAMAAJ&redir_esc=y  



 

272 

 

Brawley, E. C. (2007). Designing successful gardens and outdoor spaces for individuals 

with Alzheimer's disease. Journal of Housing for the Elderly, 21(3-4), 265-283. 

https://doi.org/10.1300/J081v21n03_14  

Brisbane City Council. (2014). Green gardening guide (Sixth edition). Brisbane City 

Council. https://www.brisbane.qld.gov.au/sites/default/files/20141111_-

_green_gardening_guide.pdf 

Brodaty, H., & Burns, K. (2012). Nonpharmacological management of apathy in 

dementia: A systematic review. The American Journal of Geriatric Psychiatry, 

20(7), 549-564. https://doi.org/10.1097/JGP.0b013e31822be242  

Brodaty, H., Tsang, R., Burns, K., & Jayasinha, R. (2012). Behaviour management – a 

guide to good practice: Managing behavioural and psychological symptoms of 

dementia (BPSD). Dementia Collaborative Research Centre – Assessment and 

Better Care (DCRC-ABC) at the University of New South Wales. 

https://dementia.com.au/downloads/dementia/Resources-Library/Understanding-

Responding-Behaviour/DBMAS_Guide_21_05_12-for_USB_pdf.pdf 

Brownie, S. (2011). Culture change in aged care: The eden alternative (TM). Australian 

Journal of Advanced Nursing, 29(1), 63-68. 

https://www.semanticscholar.org/paper/Culture-change-in-aged-care%3A-the-

Eden-Brownie/2cd26f916de2dd04daaf8ca6894ab540252785fc  

Brownie, S., & Nancarrow, S. (2013). Effects of person-centered care on residents and 

staff in aged-care facilities: A systematic review. Clinical Interventions in 

Aging, 8(1), 1-10. https://doi.org/10.2147/cia.S38589  

Brownie, S., Neeleman, P., & Noakes-Meyer, C. (2011). Exemplar. Contemporary 

Nurse, 37(2), 222-224. https://doi.org/10.5172/conu.2011.37.2.222  



 

273 

 

Bruin, S. R. D., Oosting, S. J., Kuin, Y., Hoefnagels, E. C. M., Blauw, Y. H., Groot, L. 

C. P. G. M. D., & Schols, J. M. G. A. (2009). Green care farms promote activity 

among elderly people with dementia. Journal of Housing for the Elderly, 23(4), 

368-389. https://doi.org/10.1080/02763890903327275  

Burke III, E. (2007). How to write a social biography? Center for World History of the 

University of California, Santa Cruz. Retrieved August 11, 2017 from 

http://cwh.ucsc.edu/Writing.Social.Biogs.pdf 

Calkins, M., Szmerekovsky, J. G., & Biddle, S. (2007). Effect of increased time spent 

outdoors on individuals with dementia residing in nursing homes. Journal of 

Housing for the Elderly, 21(3-4), 211-228. 

https://doi.org/10.1300/J081v21n03_11  

Care farming UK. (2015). Care farming explained. Care farming UK. Retrieved 

February 7, 2017 from https://www.carefarminguk.org/care-farming-explained 

Cerwén, G., Pedersen, E., & Pálsdóttir, A.-M. (2016). The role of soundscape in nature-

based rehabilitation: A patient perspective. International Journal of 

Environmental Research and Public Health, 13(12), 1229. 

https://doi.org/10.3390/ijerph13121229  

Chapman, G. H. d. (2015). Landscape design: Ten important things to consider (No. 

ENH1112). University of Florida IFAS Extension. 

http://edis.ifas.ufl.edu/ep375#FOOTNOTE_2 

Chapman, N. J., Hazen, T., & Noell-Waggoner, E. (2007). Gardens for people with 

dementia. Journal of Housing for the Elderly, 21(3-4), 249-263. 

https://doi.org/10.1300/J081v21n03_13  



 

274 

 

Charles Sturt University. (2019). Literature review: Traditional or narrative literature 

reviews. Charles Sturt University Library. Retrieved March 13, 2019 from 

https://libguides.csu.edu.au/c.php?g=476545&p=3997199 

Charras, K., Bébin, C., Laulier, V., Mabire, J.-B., & Aquino, J.-P. (2018). Designing 

dementia-friendly gardens: A workshop for landscape architects: Innovative 

practice. Dementia, 1-9. Advance online publication. 

https://doi.org/10.1177/1471301218808609  

Chu, H.-Y., Chen, M.-F., Tsai, C.-C., Chan, H.-S., & Wu, T.-L. (2019). Efficacy of a 

horticultural activity program for reducing depression and loneliness in older 

residents of nursing homes in Taiwan. Geriatric Nursing, 40(4), 386-391. 

https://doi.org/https://doi.org/10.1016/j.gerinurse.2018.12.012  

Cipriani, J., Georgia, J., McChesney, M., Swanson, J., Zigon, J., & Stabler, M. (2018). 

Uncovering the value and meaning of a horticulture therapy program for clients 

at a long-term adult inpatient psychiatric facility. Occupational Therapy in 

Mental Health, 34(3), 242-257. 

https://doi.org/10.1080/0164212X.2017.1416323  

Cohen- Mansfield, J., & Werner, P. (1998). Visit to an outdoor garden impact: Impact 

on behaviour and mood of nursing home residents who pace. Research and 

Practice in Alzheimer's disease. 

https://scholar.google.com.au/scholar?hl=en&as_sdt=0%2C5&as_ylo=1998&as

_yhi=1999&q=Research+and+Practice+in+Alzheimer%27s+disease+Cohen-

+Mansfield&btnG=# 

Cohen-Mansfield, J. (1991). Cohen-Mansfield agitation inventory (CMAI) and 

instruction manual. The Research Institute of the Hebrew Home of Greater 



 

275 

 

Washington. Retrieved October 8, 2018 from 

https://www.pdx.edu/ioa/sites/www.pdx.edu.ioa/files/CMAI_Manual%20(1).pdf 

Cohen-Mansfield, J., Dakheel-Ali, M., Marx, M. S., Thein, K., & Regier, N. G. (2015). 

Which unmet needs contribute to behaviour problems in persons with advanced 

dementia? Psychiatry Research, 228(1), 59-64. 

https://doi.org/10.1016/j.psychres.2015.03.043  

Cohen-Mansfield, J., Marx, M. S., Dakheel-Ali, M., & Thein, K. (2015). The use and 

utility of specific nonpharmacological interventions for behavioural symptoms 

in dementia: An exploratory study [Article]. The American Journal of Geriatric 

Psychiatry, 23(2), 160-170. https://doi.org/10.1016/j.jagp.2014.06.006  

Cohen-Mansfield, J., Marx, M. S., Freedman, L. S., Murad, H., Regier, N. G., Thein, 

K., & Dakheel-Ali, M. (2011). The comprehensive process model of 

engagement. The American Journal of Geriatric Psychiatry, 19(10), 859-870. 

https://doi.org/10.1097/JGP.0b013e318202bf5b  

Cohen-Mansfield, J., Marx, M. S., & Rosenthal, A. S. (1989). A description of agitation 

in a nursing home. The Journals of Gerontology, 44(3), M77-84. 

https://www.ncbi.nlm.nih.gov/pubmed/2715584  

Cohen-Mansfield, J., Thein, K., Dakheel-Ali, M., & Marx, M. S. (2010). The 

underlying meaning of stimuli: Impact on engagement of persons with dementia. 

Psychiatry Research, 177(1-2), 216-222. 

https://doi.org/10.1016/j.psychres.2009.02.010  

Coleman, M., Looney, S., O'Brien, J., Ziegler, C., Pastorino, C., & Turner, C. (2002). 

The eden alternative: Findings after 1 year of implementation. The journals of 

Gerontology. Series A, Biological Sciences and Medical Sciences, 57(1), M422-

427. https://doi.org/10.1093/gerona/57.7.M422 



 

276 

 

Connell, B. R., Sanford, J. A., & Lewis, D. (2007). Therapeutic effects of an outdoor 

activity program on nursing home residents with dementia. Journal of Housing 

for the Elderly, 21(3-4), 194-209. https://doi.org/10.1300/J081v21n03_10  

Conradson, D. (2005). Landscape, care and the relational self: Therapeutic encounters 

in rural England. Health & Place, 11(4), 337-348. 

https://doi.org/https://doi.org/10.1016/j.healthplace.2005.02.004  

Cranley, L. A., Cummings, G. G., Profetto-McGrath, J., Toth, F., & Estabrooks, C. A. 

(2017). Facilitation roles and characteristics associated with research use by 

healthcare professionals: A scoping review. British Medical Journal (BMJ) 

Open, 7(8), e014384. https://doi.org/10.1136/bmjopen-2016-014384  

Creswell, J., & Plano Clark, V. (2011). Choosing a mixed methods design. In J. W. 

Creswell & V. L. Plano Clark (Eds.), Designing and conducting mixed methods 

research (2nd ed., pp. 53-106). SAGE Publications, Los Angeles. 

https://books.google.com.au/books/about/Designing_and_Conducting_Mixed_

Methods_R.html?id=YcdlPWPJRBcC 

Crowe, S., Cresswell, K., Robertson, A., Huby, G., Avery, A., & Sheikh, A. (2011). The 

case study approach. BMC Medical Research Methodology, 11(1), 1-8, Article 

100. https://doi.org/10.1186/1471-2288-11-100  

Curtis, S., Gesler, W., Fabian, K., Francis, S., & Priebe, S. (2007). Therapeutic 

landscapes in hospital design: A qualitative assessment by staff and service users 

of the design of a new mental health inpatient unit. Environment and Planning 

C: Government and Policy, 25(4), 591-610. https://doi.org/10.1068/c1312r  

Dahlkvist, E., Hartig, T., Nilsson, A., Högberg, H., Skovdahl, K., & Engström, M. 

(2016). Garden greenery and the health of older people in residential care 



 

277 

 

facilities: A multi-level cross-sectional study. Journal of Advanced Nursing, 

72(9), 2065-2076. https://doi.org/10.1111/jan.12968  

Davis, R., Ohman, J. M., & Weisbeck, C. (2017). Salient cues and wayfinding in 

Alzheimer's disease within a virtual senior residence. Environment and 

Behaviour, 49(9), 1038-1065. https://doi.org/10.1177/0013916516677341  

Davis, R., & Weisbeck, C. (2016). Creating a supportive environment using cues for 

wayfinding in dementia. Journal of Gerontological Nursing, 42(3), 36-44. 

https://doi.org/10.3928/00989134-20160212-07  

Davis, S., Byers, S., Nay, R., & Koch, S. (2009). Guiding design of dementia friendly 

environments in residential care settings: Considering the living experiences. 

Dementia, 8(2), 185-203. https://doi.org/10.1177/1471301209103250  

de Boer, B., Hamers, J. P., Zwakhalen, S. M., Tan, F. E., Beerens, H. C., & Verbeek, H. 

(2017). Green care farms as innovative nursing homes, promoting activities and 

social interaction for people with dementia. Journal of the American Medical 

Directors Association, 18(1), 40-46. https://doi.org/10.1016/j.jamda.2016.10.013  

de Boer, B., Hamers, J. P. H., Zwakhalen, S. M. G., Tan, F. E. S., & Verbeek, H. 

(2017). Quality of care and quality of life of people with dementia living at 

green care farms: A cross-sectional study. BMC Geriatrics, 17(1), 155. 

https://doi.org/10.1186/s12877-017-0550-0  

de Bruin, S., de Boer, B., Beerens, H., Buist, Y., & Verbeek, H. (2017). Rethinking 

dementia care: The value of green care farming. Journal of the American 

Medical Directors Association, 18(3), 200-203. 

https://doi.org/10.1016/j.jamda.2016.11.018  

de Bruin, S. R., Stoop, A., Molema, C. C., Vaandrager, L., Hop, P. J., & Baan, C. A. 

(2015). Green care farms: An innovative type of adult day service to stimulate 



 

278 

 

social participation of people with dementia. Gerontology and Geriatric 

Medicine, 1(1), 2333721415607833. https://doi.org/10.1177/2333721415607833  

Delhanty, T. (2013). Landscape design for dementia care (Factsheet 35). Housing 

Learning & Improvement Network c/o EAC. 

https://www.housinglin.org.uk/_assets/Resources/Housing/Support_materials/Fa

ctsheets/HLIN_Factsheet35_Landscape.pdf 

Dementia Australia. (2017). Sundowning. Dementia Australia. Retrieved October 18, 

2017 from https://www.dementia.org.au/about-dementia/carers/behaviour-

changes/sundowning 

Dementia Australia. (2018). Dementia in Australia: Prevalence estimates 2018-2058. 

University of Canberra. Retrieved February 7, 2020 from 

https://www.dementia.org.au/files/documents/2018-

2058_Dementia_prevalence_ST_1.pdf 

Dementia Australia. (2020). Number of Australians living with dementia to rise, 

dementia Australia releases national dementia guide. Dementia Australia. 

Retrieved April 15, 2020 from https://www.dementia.org.au/media-

releases/2020/number-of-Australians-living-with-dementia-to-rise-dementia-

Australia-releases-national-dementia-guide 

Dempsey, S., Devine, M. T., Gillespie, T., Lyons, S., & Nolan, A. (2018). Coastal blue 

space and depression in older adults. Health & Place, 54(1), 110-117. 

https://doi.org/https://doi.org/10.1016/j.healthplace.2018.09.002  

Detweiler, M. B., Murphy, P. F., Myers, L. C., & Kim, K. Y. (2008). Does a wander 

garden influence inappropriate behaviours in dementia residents? American 

Journal of Alzheimer's Disease & Other Dementias, 23(1), 31-45. 

https://doi.org/10.1177/1533317507309799  



 

279 

 

Detweiler, M. B., Sharma, T., Detweiler, J. G., Murphy, P. F., Lane, S., Carman, J., 

Chudhary, A. S., Halling, M. H., & Kim, K. Y. (2012). What is the evidence to 

support the use of therapeutic gardens for the elderly? Psychiatry Investigation, 

9(2), 100-110. https://doi.org/10.4306/pi.2012.9.2.100  

Dewing, J. (2009). Caring for people with dementia: Noise and light. Nursing Older 

People, 21(5), 34-38. https://doi.org/10.7748/nop2009.06.21.5.34.c7102  

Edwards, C. A., McDonnell, C., & Merl, H. (2013). An evaluation of a therapeutic 

garden's influence on the quality of life of aged care residents with dementia. 

Dementia (London), 12(4), 494-510. https://doi.org/10.1177/1471301211435188  

Elf, M., Fröst, P., Lindahl, G., & Wijk, H. (2015). Shared decision making in designing 

new healthcare environments—time to begin improving quality. BMC Health 

Services Research, 15(1), 114. https://doi.org/10.1186/s12913-015-0782-7  

Ellis, J. M., Doyle, C. J., & Selvarajah, S. (2016). The relationship between apathy and 

participation in therapeutic activities in nursing home residents with dementia: 

Evidence for an association and directions for further research. Dementia 

(London), 15(4), 494-509. https://doi.org/10.1177/1471301214527300  

Environmental Health Branch of NSW Health. (2018). The health effects of 

environmental noise (No.12214). Commonwealth of Australia. 

https://www.health.gov.au/internet/main/publishing.nsf/Content/A12B57E41EC

9F326CA257BF0001F9E7D/$File/health-effects-Environmental-Noise-

2018.pdf 

Evans, S. C., Barrett, J., Mapes, N., Hennell, J., Atkinson, T., Bray, J., Garabedian, C., 

& Russell, C. (2019). Connections with nature for people living with dementia. 

Working with Older People, 23(3), 142-151. 

https://doi.org/https://doi.org/10.1108/WWOP-01-2019-0003  



 

280 

 

Faith, V., Hadjri, K., Rooney, C., Craig, C., & McAllister, K. (2015). Finding a way: 

Long-term care homes to support dementia. Proceedings of the Institution of 

Civil Engineers-Urban Design and Planning, 168(4), 204-217. 

https://doi.org/ARTN 1400031 

10.1680/udap.14.00031  

Farage, M. A., Miller, K. W., Ajayi, F., & Hutchins, D. (2012). Design principles to 

accommodate older adults. Global Journal of Health Science, 4(2), 2-25. 

https://doi.org/10.5539/gjhs.v4n2p2  

Farquhar, J. D. (2012). What is case study research? In J. D. Farquhar (Ed.), Case Study 

Research for Business (1st ed., pp. 3-14). SAGE Publications Ltd, London; 

Thousand Oaks, California. https://www.sagepub.com/sites/default/files/upm-

binaries/46240_Farquhar.pdf  

Ferdous, F., & Moore, K. D. (2015). Field observations into the environmental soul: 

Spatial configuration and social life for people experiencing dementia. American 

Journal of Alzheimer's Disease & Other Dementias, 30(2), 209-218. 

https://doi.org/10.1177/1533317514545378  

Fereday, J., & Muir-Cochrane, E. (2006). Demonstrating rigor using thematic analysis: 

A hybrid approach of inductive and deductive coding and theme development. 

International Journal of Qualitative Methods, 5(1), 80-92. 

https://doi.org/10.1177/160940690600500107  

Finlay, J., Franke, T., McKay, H., & Sims-Gould, J. (2015). Therapeutic landscapes and 

wellbeing in later life: Impacts of blue and green spaces for older adults. Health 

& Place, 34(1), 97-106. https://doi.org/10.1016/j.healthplace.2015.05.001  



 

281 

 

Finlay, J. M. (2018). 'Walk like a penguin': Older Minnesotans' experiences of (non) 

therapeutic white space. Social Science & Medicine, 198(1), 77-84. 

https://doi.org/10.1016/j.socscimed.2017.12.024  

Fleming, R., & Purandare, N. (2010). Long-term care for people with dementia: 

Environmental design guidelines. International Psychogeriatrics, 22(7), 1084-

1096. https://doi.org/10.1017/S1041610210000438  

Foley, R., & Kistemann, T. (2015). Blue space geographies: Enabling health in place. 

Health & Place, 35(1), 157-165. 

https://doi.org/https://doi.org/10.1016/j.healthplace.2015.07.003  

Folstein, M. F., Folstein, S. E., & McHugh, P. R. (1975). "Mini-mental state". A 

practical method for grading the cognitive state of patients for the clinician. 

Journal of Psychiatric Research, 12(3), 189-198. https://doi.org/10.1016/0022-

3956(75)90026-6  

Ford Murphy, P., Miyazaki, Y., Detweiler, M. B., & Kim, K. Y. (2010). Longitudinal 

analysis of differential effects on agitation of a therapeutic wander garden for 

dementia patients based on ambulation ability. Dementia, 9(3), 355-373. 

https://doi.org/10.1177/1471301210375336  

Franco, L. S., Shanahan, D. F., & Fuller, R. A. (2017). A review of the benefits of 

nature experiences: More than meets the eye. International Journal of 

Environmental Research and Public Health, 14(8), 864. 

https://doi.org/10.3390/ijerph14080864  

Friedman, M. (1937). The use of ranks to avoid the assumption of normality implicit in 

the analysis of variance. Journal of the American Statistical Association, 

32(200), 675-701. https://doi.org/10.1080/01621459.1937.10503522  



 

282 

 

Fritz, J. M. (2014). The art of facilitation. In J. M. Fritz (Ed.), Moving toward a just 

peace: The mediation continuum (pp. 149-166). Springer Netherlands, 

Dordrecht. https://doi.org/10.1007/978-94-007-2885-1_9 

Fukuda, S. (2018, July 21-25, 2018). Advances in affective and pleasurable design. 

AHFE 2018 International Conference on Affective and Pleasurable Design, 

Loews Sapphire Falls Resort at Universal Studios, Orlando, Florida. 

https://link.springer.com/book/10.1007%2F978-3-319-94944-4 

Gardenia. (2018). Gardenia: Creating gardens. Retrieved July 18, 2018 from 

https://www.gardenia.net/about 

Gardening Australia. (2018). Annuals and perennials. Retrieved June 6, 2018 from 

https://www.abc.net.au/gardening/ 

Gardens Online. (2000). Plant finder. Retrieved September 28, 2018 from 

https://www.gardensonline.com.au 

Gardiner, B., Berry, P., & Moulia, B. (2016). Review: Wind impacts on plant growth, 

mechanics and damage. Plant Science, 245(1), 94-118. 

https://doi.org/https://doi.org/10.1016/j.plantsci.2016.01.006  

Garrett, J. K., White, M. P., Huang, J., Ng, S., Hui, Z., Leung, C., Tse, L. A., Fung, F., 

Elliott, L. R., Depledge, M. H., & Wong, M. C. S. (2019). Urban blue space and 

health and wellbeing in Hong Kong: Results from a survey of older adults. 

Health & Place, 55(1), 100-110. 

https://doi.org/https://doi.org/10.1016/j.healthplace.2018.11.003  

Gemici, S., Bednarz, A., & Lim, P. (2011). Getting tough on missing data: A boot camp 

for social science researchers. The National Centre for Vocational Education 

Research (NCVER). Retrieved June 27, 2019 from 

https://www.ncver.edu.au/research-and-statistics/publications/all-



 

283 

 

publications/getting-tough-on-missing-data-a-boot-camp-for-social-science-

researchers 

Gerring, J. (2011). The case study: What it is and what it does. In R. E. Goodin (Ed.), 

The Oxford Handbook of Political Science (1st ed., pp. 1-38). Oxford 

Handbooks Online, Oxford. 

https://doi.org/10.1093/oxfordhb/9780199604456.013.0051  

Gesler, W. M. (1992). Therapeutic landscapes: Medical issues in light of the new 

cultural geography. Social Science & Medicine, 34(7), 735-746. 

https://doi.org/https://doi.org/10.1016/0277-9536(92)90360-3  

Gesler, W. M. (1993). Therapeutic landscapes: Theory and a case study of Epidauros, 

Greece. Environment and Planning D: Society and Space, 11(2), 171-189. 

https://doi.org/10.1068/d110171  

Gesler, W. M. (1996). Lourdes: Healing in a place of pilgrimage. Health & Place, 2(2), 

95-105. https://doi.org/https://doi.org/10.1016/1353-8292(96)00004-4  

Gesler, W. M. (2003). Healing places (1st ed.). Rowman & Littlefield Publishers, Inc., 

USA.  

Gigliotti, C. M., & Jarrott, S. E. (2005). Effects of horticulture therapy on engagement 

and affect. Canadian Journal on Aging-Revue Canadienne Du Vieillissement, 

24(4), 367-377. https://doi.org/DOI 10.1353/cja.2006.0008  

Gigliotti, C. M., Jarrott, S. E., & Yorgason, J. (2004). Harvesting health: Effects of three 

types of horticultural therapy activities for persons with dementia. Dementia 

(14713012), 3(2), 161-180. 

http://libraryproxy.griffith.edu.au/login?url=http://search.ebscohost.com/login.as

px?direct=true&db=rzh&AN=106604318&site=ehost-live&scope=site  



 

284 

 

Godwin, B. (2015). Hogewey: A ‘home from home’ in the Netherlands. The Journal of 

Dementia Care, 23(3), 28-31. 

https://www.researchgate.net/publication/283228026_Hogewey_A_'home_from

_home'_in_the_Netherlands  

Gonzalez, M. T., & Kirkevold, M. (2015). Clinical use of sensory gardens and outdoor 

environments in Norwegian nursing homes: A cross-sectional e-mail survey. 

Issues in Mental Health Nursing, 36(1), 35-43. 

https://doi.org/10.3109/01612840.2014.932872  

Gonzalez, M. T., & Kirkevold, M. (2016). Design characteristics of sensory gardens in 

Norwegian nursing homes: A cross-sectional e-mail survey. Journal of Housing 

for the Elderly, 30(2), 141-155. https://doi.org/10.1080/02763893.2016.1162252  

Gordon, A., Burton, J., Everard, L., & Philippe, N. (2016). Guidelines for the 

development of dementia-friendly communities (No.2). Alzheimer's WA. 

https://www.alzheimerswa.org.au/wp-content/uploads/2018/05/Webready-DFC-

guidelines-rebrand-July-2017_V2.pdf 

Gorman, R. (2017). Smelling therapeutic landscapes: Embodied encounters within 

spaces of care farming. Health & Place, 47(1), 22-28. 

https://doi.org/https://doi.org/10.1016/j.healthplace.2017.06.005  

Goto, S., Kamal, N., Puzio, H., Kobylarz, F., & Herrup, K. (2014). Differential 

responses of individuals with late-stage dementia to two novel environments: A 

multimedia room and an interior garden [Article]. Journal of Alzheimer's 

Disease, 42(3), 985-998. https://doi.org/10.3233/JAD-131379  

Graham-Cochrane, T. (2010). Gardens that care: Planning outdoor environments for 

people with dementia. Alzheimer’s Australia SA Inc. 



 

285 

 

http://www.enablingenvironments.com.au/uploads/5/0/4/5/50459523/gardens_th

at_care.planning_outdoor_environments_for_people_with_dementia.pdf 

Graneheim, U. H., Lindgren, B.-M., & Lundman, B. (2017). Methodological challenges 

in qualitative content analysis: A discussion paper. Nurse Education Today, 

56(1), 29-34. https://doi.org/https://doi.org/10.1016/j.nedt.2017.06.002  

Grant, M. J., & Booth, A. (2009). A typology of reviews: An analysis of 14 review 

types and associated methodologies. Health Information & Libraries Journal, 

26(2), 91-108. https://doi.org/10.1111/j.1471-1842.2009.00848.x  

Hall, J., Mitchell, G., Webber, C., & Johnson, K. (2018). Effect of horticultural therapy 

on wellbeing among dementia day care programme participants: A mixed-

methods study (innovative practice). Dementia (London), 17(5), 611-620. 

https://doi.org/10.1177/1471301216643847  

Handley, M., Bunn, F., & Goodman, C. (2015). Interventions that support the creation 

of dementia friendly environments in health care: Protocol for a realist review. 

Systematic Reviews, 4(1), 180. https://doi.org/10.1186/s13643-015-0168-2  

Handley, M., Bunn, F., & Goodman, C. (2017). Dementia-friendly interventions to 

improve the care of people living with dementia admitted to hospitals: A realist 

review. British Medical Journal (BMJ) Open, 7(7), e015257. 

https://doi.org/10.1136/bmjopen-2016-015257  

Hansen, G., & Alvarez, E. (2016). Landscape design: Analysing site conditions 

(No.ENH1165). University of Florida IFAS Extension. 

http://edis.ifas.ufl.edu/ep426 

Hassink, J., Vaandrager, L., Buist, Y., & de Bruin, S. (2019). Characteristics and 

challenges for the development of nature-based adult day services in urban areas 

for people with dementia and their family caregivers. International Journal of 



 

286 

 

Environmental Research and Public Health, 16(8), 1337. 

https://doi.org/10.3390/ijerph16081337  

Health Building Notes. (2015). Dementia-friendly health and social care environments 

(No.HBN 08-02). Department of Health. 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/4

16780/HBN_08-02.pdf 

Health.vic. (2018a). Designing for people with dementia. Victoria State Government. 

Retrieved January 26, 2020 from https://www2.health.vic.gov.au/ageing-and-

aged-care/dementia-friendly-environments/designing-for-dementia 

Health.vic. (2018b). Gardens and outdoor spaces. Victoria State Government. 

Retrieved August 16, 2018 from https://www2.health.vic.gov.au/ageing-and-

aged-care/dementia-friendly-environments/gardens-outdoors 

Heathcote, E., & Jencks, C. (2010). The architecture of hope: Maggie's cancer caring 

centres (1st ed.). Frances Lincoln ltd., UK.  

Hedblom, M., Knez, I., Ode Sang, A., & Gunnarsson, B. (2017). Evaluation of natural 

sounds in urban greenery: Potential impact for urban nature preservation. Royal 

Society Open Science, 4(2), 170037-170037. https://doi.org/10.1098/rsos.170037  

Hernandez, R. O. (2007). Effects of therapeutic gardens in special care units for people 

with dementia. Journal of Housing for the Elderly, 21(1-2), 117-152. 

https://doi.org/10.1300/J081v21n01_07  

Hewitt, P., Watts, C., Hussey, J., Power, K., & Williams, T. (2013). Does a structured 

gardening programme improve well-being in young-onset dementia? A 

preliminary study. British Journal of Occupational Therapy, 76(8), 355-361. 

https://doi.org/10.4276/030802213x13757040168270  



 

287 

 

Hooker, S. A., Masters, K. S., Vagnini, K. M., & Rush, C. L. (2019). Engaging in 

personally meaningful activities is associated with meaning salience and 

psychological well-being. The Journal of Positive Psychology, 1-11. Advance 

online publication. https://doi.org/10.1080/17439760.2019.1651895  

Huberty, C. J., & Morris, J. D. (1992). Multivariate analysis versus multiple univariate 

analyses. Psychological Bulletin, 105(2), 302-308 https://doi.org/10.1037/0033-

2909.105.2.302  

Iowa State University. (2019). Will an application of gypsum improve a clay soil? ISU 

Extension and Outreach. Retrieved August 29, 2019 from 

https://hortnews.extension.iastate.edu/faq/will-application-gypsum-improve-

clay-soil 

Jackman, A. H., & Doty, R. L. (2005). Utility of a three-item smell identification test in 

detecting olfactory dysfunction. Laryngoscope, 115(12), 2209-2212. 

https://doi.org/10.1097/01.mlg.0000183194.17484.bb  

Jakob, A., & Collier, L. (2017). Sensory design for dementia care – the benefits of 

textiles. Journal of Textile Design Research and Practice, 5(2), 232-250. 

https://doi.org/10.1080/20511787.2018.1449078  

Jao, Y. L., Algase, D. L., Specht, J. K., & Williams, K. (2015). The association between 

characteristics of care environments and apathy in residents with dementia in 

long-term care facilities [Article]. Gerontologist, 55 (Suppl 1), S27-39. 

https://doi.org/10.1093/geront/gnu166  

Jao, Y. L., Algase, D. L., Specht, J. K., & Williams, K. (2016). Developing the person-

environment apathy rating for persons with dementia. Aging & Mental Health, 

20(8), 861-870. https://doi.org/10.1080/13607863.2015.1043618  



 

288 

 

Jarrott, S. E., & Gigliotti, C. M. (2010). Comparing responses to horticultural-based and 

traditional activities in dementia care programs. American Journal of 

Alzheimer's Disease & Other Dementias, 25(8), 657-665. 

https://doi.org/10.1177/1533317510385810  

Jimbo, D., Kimura, Y., Taniguchi, M., Inoue, M., & Urakami, K. (2009). Effect of 

aromatherapy on patients with Alzheimer's disease. Psychogeriatrics, 9(4), 173-

179. https://doi.org/10.1111/j.1479-8301.2009.00299.x  

Johnson, M., Jirojwong, S., & Welch, A. (2014). Research methods in nursing and 

midwifery: Pathways to evidence-based practice (2nd ed.). Oxford University 

Press, South Melbourne, Victoria, Australia.  

Jones, C., Sung, B., & Moyle, W. (2018). Engagement of a person with dementia scale: 

Establishing content validity and psychometric properties. Journal of Advanced 

Nursing, 74(9), 2227-2240. https://doi.org/10.1111/jan.13717  

Joosse, L. L. (2012). Do sound levels and space contribute to agitation in nursing home 

residents with dementia? Research in Gerontological Nursing, 5(3), 174-184. 

https://doi.org/10.3928/19404921-20120605-02  

Jorm, A. F., & Jacomb, P. A. (1989). The informant questionnaire on cognitive decline 

in the elderly (IQCODE): Socio-demographic correlates, reliability, validity and 

some norms. Psychological Medicine, 19(4), 1015-1022. 

https://doi.org/10.1017/S0033291700005742  

Jorm, A. F., Mackinnon, A. J., Henderson, A. S., Scott, R., Christensen, H., Korten, A. 

E., Cullen, J. S., & Mulligan, R. (1995). The psychogeriatric assessment scales: 

A multidimensional alternative to categorical diagnoses of dementia and 

depression in the elderly. Psychological Medicine, 25(3), 447-460. 

https://doi.org/10.1017/S0033291700033377  



 

289 

 

Jorm, J., & Mackinnon, A. (2016). Psychogeriatric assessment scales user’s guide 

(No.4). Commonwealth Department of Health. 

https://www.health.gov.au/resources/publications/psychogeriatric-assessment-

scales-pas-user-guide 

Kales, H. C., Gitlin, L. N., & Lyketsos, C. G. (2015). Assessment and management of 

behavioural and psychological symptoms of dementia. British Medical Journal 

(BMJ), 350(1), h369. https://doi.org/10.1136/bmj.h369  

Kamp, D. (2016). Healing garden (1st ed.). The Images Publishing Group Pty Ltd., 

Mulgrave, Victoria. 

https://books.google.com.au/books/about/Healing_Garden.html?id=x7k0jgEAC

AAJ&redir_esc=y  

Kane, R. A., Lum, T. Y., Cutler, L. J., Degenholtz, H. B., & Yu, T. C. (2007). Resident 

outcomes in small-house nursing homes: A longitudinal evaluation of the initial 

green house program. Journal of the American Geriatrics Society, 55(6), 832-

839. https://doi.org/10.1111/j.1532-5415.2007.01169.x  

Kearns, R. A., & Gesler, W. M. (1998). Putting health into place: Landscape, identity, 

and well-being (1st ed.). Syracuse University Press, Syracuse, New York.  

Kiani, A., Javadiyan, M., & Pasban, V. (2014). Evaluation of urban green spaces and 

their impact on living quality of citizens (case study: Nehbandan city, Iran). 

Journal of Civil Engineering and Urbanism, 4(S), 89-95. 

http://www.ojceu.ir/main/attachments/article/37/J.%20Civil%20Eng.%20Urban.

,%204%20(S)%2089-95,%202014.pdf  

Kleibusch, K. (2018). Wayfinding & dementia: How design can improve navigation 

among older adults in assisted-living facilities. School of Public, Nonprofit and 

Health Administration (SPNHA) Review, 14(1), 25-41. 



 

290 

 

https://scholarworks.gvsu.edu/spnhareview/vol14/iss1/5  

Krishnamoorthy, A., & Anderson, D. (2011). Managing challenging behaviour in older 

adults with dementia. Progress in Neurology and Psychiatry, 15(3), 20-26. 

https://doi.org/10.1002/pnp.199  

Kubsch, S. M., Tyczkowski, B. L., & Passel, C. (2018). The impact of the eden 

alternative on hope. Nursing and Residential Care, 20(2), 91-94. 

https://www.magonlinelibrary.com/doi/full/10.12968/nrec.2018.20.2.91 

Kuo, F. E. (2010). Parks and other green environments: Essential components of a 

healthy human habitat. National Recreation and Park Association. 

http://www.cootestoescarpmentpark.ca/file/download/VAe0NMiKNnvClwSVi7

135w 

Kurt, S., & Osueke, K. K. (2014). The effects of colour on the moods of college 

students. SAGE Open, 4(1), 1-12. https://doi.org/10.1177/2158244014525423  

LaGro, J. A. (2008). Site analysis: A contextual approach to sustainable land planning 

and site design (2nd ed.). John Wiley & Sons. Hoboken, New Jersey. 

http://permabox.ressources-permaculture.fr/1-

PERMACULTURE/DESIGN/BOOK_Site-analysis_by-James-A.-LaGro.pdf  

Lee, Y., & Kim, S. (2008). Effects of indoor gardening on sleep, agitation, and 

cognition in dementia patients-a pilot study. International Journal of Geriatric 

Psychiatry, 23(5), 485-489. https://doi.org/10.1002/gps.1920  

Liao, M.-L., Ou, S.-J., Heng Hsieh, C., Li, Z., & Ko, C.-C. (2018). Effects of garden 

visits on people with dementia: A pilot study. Dementia, 19(4), 1009-1028. 

https://doi.org/10.1177/1471301218793319  

Lionells, M., Fiscalini, J., Mann, C., & Stern, D. B. (2014). Handbook of interpersonal 

psychoanalysis (1st ed.). Routledge, New York; Toronto. 



 

291 

 

https://books.google.com.au/books/about/Handbook_of_Interpersonal_Psychoan

alysis.html?id=OwDPBAAAQBAJ&redir_esc=y  

Lovering, M. J., Cott, C. A., Wells, D. L., Taylor, J. S., & Wells, L. M. (2002). A study 

of a secure garden in the care of people with Alzheimer's disease. Canadian 

Journal on Aging / La Revue Canadienne du vieillissement, 21(3), 417-427. 

https://doi.org/10.1017/S0714980800001732  

Luk, K. Y., Lai, K. Y., Li, C. C., Cheung, W. H., Lam, S. M., Li, H. Y., Ng, K. P., Shiu, 

W. H., So, C. Y., & Wan, S. F. (2011). The effect of horticultural activities on 

agitation in nursing home residents with dementia. International Journal of 

Geriatric Psychiatry, 26(4), 435-436. https://doi.org/10.1002/gps.2493  

Mackay, G. J., & Neill, J. T. (2010). The effect of “green exercise” on state anxiety and 

the role of exercise duration, intensity, and greenness: A quasi-experimental 

study. Psychology of Sport and Exercise, 11(3), 238-245. 

https://doi.org/10.1016/j.psychsport.2010.01.002  

MacKerron, G., & Mourato, S. (2013). Happiness is greater in natural environments. 

Global Environmental Change-Human and Policy Dimensions, 23(5), 992-1000. 

https://doi.org/10.1016/j.gloenvcha.2013.03.010  

MacQueen, K. M., McLellan, E., Kay, K., & Milstein, B. (1998). Codebook 

development for team-based qualitative analysis. Complementary and 

Alternative Medicine (CAM) Journal, 10(2), 31-36. 

https://doi.org/10.1177/1525822X980100020301  

Marcus, C. C. (2007a). Alzheimer's garden audit tool. Journal of Housing for the 

Elderly, 21(1-2), 179-191. https://doi.org/10.1300/J081v21n01_09  



 

292 

 

Marcus, C. C. (2007b). Garden of the family life center, grand rapids, Michigan. 

Journal of Housing for the Elderly, 21(3-4), 285-304. 

https://doi.org/10.1300/J081v21n03_15  

Marcus, C. C., & Sachs, N. A. (2014). Therapeutic landscapes: An evidence-based 

approach to designing healing gardens and restorative outdoor spaces (1st ed.). 

John Wiley & Sons Inc., New Jersey. https://ebookcentral-proquest-

com.libraryproxy.griffith.edu.au/lib/griffith/detail.action?docID=1411617  

Marin, R. S. (1990). Differential diagnosis and classification of apathy. The American 

Journal of Psychiatry, 147(1), 22-30. https://doi.org/10.1176/ajp.147.1.22  

Marquardt, G. (2011). Wayfinding for people with dementia: A review of the role of 

architectural design. HERD: Health Environments Research & Design Journal, 

4(2), 75-90. https://doi.org/10.1177/193758671100400207  

Marquardt, G., Johnston, D., Black, B. S., Morrison, A., Rosenblatt, A., Lyketsos, C. 

G., & Samus, Q. M. (2011). Association of the spatial layout of the home and 

ADL abilities among older adults with dementia. American Journal of 

Alzheimer's Disease & Other Dementias®, 26(1), 51-57. 

https://doi.org/10.1177/1533317510387584  

Marquardt, G., & Schmieg, P. (2009). Dementia-friendly architecture: Environments 

that facilitate wayfinding in nursing homes [Article]. American Journal of 

Alzheimer's Disease & Other Dementias, 24(4), 333-340. 

https://doi.org/10.1177/1533317509334959  

McClellan, J. (2018). Benefits of a gardening project for people with dementia in 

nursing homes. Nursing Times, 114(2), 38-40. https://insights.ovid.com/nursing-

times/nrtm/2018/02/000/benefits-gardening-project-people-dementia-

nursing/49/00006203  



 

293 

 

McLean, A. (2007). The therapeutic landscape of dementia care: Contours of 

intersubjective spaces for sustaining the person. In A. Williams (Ed.), 

Therapeutic landscapes (1st ed., pp. 315-332). Routledge, England, UK. 

https://doi.org/10.4324/9781315551166-20  

McLendon, R. (2017). Treehugger: How to make a sun map of your garden. 

Treehugger. Retrieved July 8, 2020 from https://www.treehugger.com/how-

make-sun-map-your-garden-4868783 

Meerwein, G., Bruce, L., Cohen, P., Gaskins, M. D., Mahnke, F. H., & Rodeck, B. 

(2007). Colour: Communication in architectural space (1st ed.). Birkhauser 

Verlag, Basel; Boston. 

https://books.google.com.au/books?id=YfPTAAAAQBAJ&printsec=frontcover

&dq=Color:+Communication+in+architectural+space&hl=en&sa=X&ved=2ah

UKEwjn4Lj9uqjqAhVvzzgGHcw4DV0Q6AEwAHoECAQQAg#v=onepage&q

=Color%3A%20Communication%20in%20architectural%20space&f=false  

Mitchell, L., & Burton, E. (2010). Designing dementia‐friendly neighbourhoods: 

Helping people with dementia to get out and about. Journal of Integrated Care, 

18(6), 11-18. https://doi.org/10.5042/jic.2010.0647  

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred reporting items 

for systematic reviews and meta-analyses: The prisma statement. British 

Medical Journal (BMJ), 339, b2535. https://doi.org/10.1136/bmj.b2535  

Mokos, J. T. (2017). Stigmatized places as therapeutic landscapes. Medicine 

Anthropology Theory (MAT), 4(1), 123-150, Article 1. 

https://doi.org/doi.org/10.17157/mat.4.1.362  

Motealleh, P., Moyle, W., Jones, C., & Dupre, K. (2019). Creating a dementia-friendly 

environment through the use of outdoor natural landscape design intervention in 



 

294 

 

long-term care facilities: A narrative review. Health & Place, 58(1), 102148. 

https://doi.org/10.1016/j.healthplace.2019.102148  

Moyle, W., Jones, C., Dwan, T., & Petrovich, T. (2016). Effectiveness of a virtual 

reality forest on people with dementia: A mixed methods pilot study. 

Gerontologist, 58(3), 478-487. https://doi.org/10.1093/geront/gnw270  

Mytton, O. T., Townsend, N., Rutter, H., & Foster, C. (2012). Green space and physical 

activity: An observational study using health survey for England data. Health & 

Place, 18(5), 1034-1041. 

https://doi.org/https://doi.org/10.1016/j.healthplace.2012.06.003  

Nagib, W., & Williams, A. (2018). Creating “therapeutic landscapes” at home: The 

experiences of families of children with autism. Health & Place, 52(1), 46-54. 

https://doi.org/https://doi.org/10.1016/j.healthplace.2018.05.001  

Nakajo, G. (2013). The garden unit: A case study exploring therapeutic garden design 

for elderly with dementia at the Jewish home of San Francisco [Master's thesis, 

University of Washington]. ProQuest Dissertations & Theses Global. Ann 

Arbor. https://digital.lib.washington.edu/researchworks/handle/1773/23791 

National Statement on Ethical Conduct in Human Research. (2018). National statement 

on ethical conduct in human research (No. E72). National Health and Medical 

Research Council. https://www.nhmrc.gov.au/guidelines-publications/e72 

Nutsford, D., Pearson, A. L., Kingham, S., & Reitsma, F. (2016). Residential exposure 

to visible blue space (but not green space) associated with lower psychological 

distress in a capital city. Health & Place, 39(1), 70-78. 

https://doi.org/https://doi.org/10.1016/j.healthplace.2016.03.002  

O'Malley, M., Innes, A., & Wiener, J. M. (2017). Decreasing spatial disorientation in 

care-home settings: How psychology can guide the development of dementia 



 

295 

 

friendly design guidelines. Dementia (London), 16(3), 315-328. 

https://doi.org/10.1177/1471301215591334  

Page, P. (2014). Beyond statistical significance: Clinical interpretation of rehabilitation 

research literature. International Journal of Sports Physical Therapy, 9(5), 726-

736. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4197528/pdf/ijspt-10-

726.pdf 

Pasanen, T. P., White, M. P., Wheeler, B. W., Garrett, J. K., & Elliott, L. R. (2019). 

Neighbourhood blue space, health and wellbeing: The mediating role of 

different types of physical activity. Environment International, 131(1), 105016. 

https://doi.org/https://doi.org/10.1016/j.envint.2019.105016  

Peck, C. A. (2007). Handbook of the psychology of aging (6th edition) edited by James 

e. Birren and k. Warner schaie. Educational Gerontology, 33(6), 537-538. 

https://doi.org/10.1080/03601270701328698  

Pedersen, I., Pedersen, I., Patil, G., Berget, B., & Ihlebaek, C. (2016). Mental health 

rehabilitation in a care farm context: A descriptive review of Norwegian 

intervention studies. Work (Reading, Mass.), 53(1), 31-43. 

https://doi.org/10.3233/WOR-152213  

Phinney, A., Chaudhury, H., & O’Connor, D. L. (2007). Doing as much as I can do: 

The meaning of activity for people with dementia. Aging & Mental Health, 

11(4), 384-393. https://doi.org/10.1080/13607860601086470  

Pluye, P., Robert, E., Cargo, M., Bartlett, G., O’Cathain, A., Griffiths, F., Boardman, F., 

Gagnon, M. P., & Rousseau, M. C. (2011). Proposal: A mixed methods 

appraisal tool for systematic mixed studies reviews. Department of Family 

Medicine, McGill University, Canada. Retrieved September 20, 2017 from 

http://mixedmethodsappraisaltoolpublic.pbworks.com. 



 

296 

 

Pollock, A., & Marshall, M. (2012). Designing outdoor spaces for people with dementia 

(1st ed.). HammondPress, Greenwich, N.S.W. 

https://books.google.com.au/books/about/Designing_Outdoor_Spaces_for_Peopl

e_with.html?id=XHlVMwEACAAJ&redir_esc=y  

Potter, R., Sheehan, B., Cain, R., Griffin, J., & Jennings, P. A. (2018). The impact of the 

physical environment on depressive symptoms of older residents living in care 

homes: A mixed methods study. Gerontologist, 58(3), 438-447. 

https://doi.org/10.1093/geront/gnx041  

Prolo, P., & Sassi, E. (2017). A sensory garden in dementia care: From design to 

practice balerna diurnal therapeutic centre. Alzheimer's, Dementia & Cognitive 

Neurology, 1(3), 1-5. https://doi.org/10.15761/ADCN.1000116  

Queensland Government, D. o. p. w. (2018). Designing for Queensland's climate. Smart 

and Sustainable Homes Program. Retrieved July 19, 2018 from 

http://www.hpw.qld.gov.au/SiteCollectionDocuments/SmartDesignQldClimate.

pdf 

Queensland Health. (2018). Design guidelines for Queensland residential aged care 

facilities (No.QH-GDL-374-8:1999). Queensland Government. 

https://www.health.qld.gov.au/__data/assets/pdf_file/0025/151099/qh-gdl-374-

8.pdf 

Rabinowitz, J., Davidson, M., De Deyn, P. P., Katz, I., Brodaty, H., & Cohen-

Mansfield, J. (2005). Factor analysis of the cohen-mansfield agitation inventory 

in three large samples of nursing home patients with dementia and behavioural 

disturbance. The American Journal of Geriatric Psychiatry, 13(11), 991-998. 

https://doi.org/10.1176/appi.ajgp.13.11.991  



 

297 

 

Ranganathan, P., Pramesh, C. S., & Buyse, M. (2015). Common pitfalls in statistical 

analysis: Clinical versus statistical significance. Perspectives in Clinical 

Research, 6(3), 169-170. https://doi.org/10.4103/2229-3485.159943  

Rappe, E., & Topo, P. (2007). Contact with outdoor greenery can support competence 

among people with dementia. Journal of Housing for the Elderly, 21(3/4), 229-

248. https://doi.org/10.1300/J081v21n03_12  

Raske, M. (2010). Nursing home quality of life: Study of an enabling garden. Journal of 

Gerontological Social Work, 53(4), 336-351. 

https://doi.org/10.1080/01634371003741482  

Reardon, C. (2013). The design process. Australian Government. Retrieved May 10, 

2018 from http://www.yourhome.gov.au/you-begin/design-process 

Reynolds, L. (2016). A valued relationship with nature and its influence on the use of 

gardens by older adults living in residential care. Journal of Housing for the 

Elderly, 30(3), 295-311. 

https://doi.org/http://dx.doi.org/10.1080/02763893.2016.1198740  

Richardson, K., & Board, M. (2018). Pain and agitation in dementia: A review of the 

literature. Nursing and Residential Care, 20(2), 86-90. 

https://doi.org/10.12968/nrec.2018.20.2.86  

Robert, P., Lanctôt, K. L., Agüera-Ortiz, L., Aalten, P., Bremond, F., Defrancesco, M., 

Hanon, C., David, R., Dubois, B., Dujardin, K., Husain, M., König, A., Levy, 

R., Mantua, V., Meulien, D., Miller, D., Moebius, H. J., Rasmussen, J., Robert, 

G., Ruthirakuhan, M., Stella, F., Yesavage, J., Zeghari, R., & Manera, V. (2018). 

Is it time to revise the diagnostic criteria for apathy in brain disorders? The 2018 

international consensus group. European Psychiatry, 54(1), 71-76. 

https://doi.org/10.1016/j.eurpsy.2018.07.008  



 

298 

 

Robert, P., Onyike, C. U., Leentjens, A. F., Dujardin, K., Aalten, P., Starkstein, S., 

Verhey, F. R., Yessavage, J., Clement, J. P., Drapier, D., Bayle, F., Benoit, M., 

Boyer, P., Lorca, P. M., Thibaut, F., Gauthier, S., Grossberg, G., Vellas, B., & 

Byrne, J. (2009). Proposed diagnostic criteria for apathy in Alzheimer's disease 

and other neuropsychiatric disorders. European Psychiatry, 24(2), 98-104. 

https://doi.org/10.1016/j.eurpsy.2008.09.001  

Roberts, K., Dowell, A., & Nie, J.-B. (2019). Attempting rigour and replicability in 

thematic analysis of qualitative research data: A case study of codebook 

development. BMC Medical Research Methodology, 19(1), 66. 

https://doi.org/10.1186/s12874-019-0707-y  

Roland, K. P., & Chappell, N. L. (2015). Meaningful activity for persons with dementia: 

Family caregiver perspectives. American Journal of Alzheimer's Disease & 

Other Dementias®, 30(6), 559-568. https://doi.org/10.1177/1533317515576389  

Saadatmand, V., Rejeh, N., Heravi-Karimooi, M., Tadrisi, S. D., Zayeri, F., Vaismoradi, 

M., & Jasper, M. (2013). Effect of nature-based sounds' intervention on 

agitation, anxiety, and stress in patients under mechanical ventilator support: A 

randomised controlled trial. International Journal of Nursing Studies, 50(7), 

895-904. https://doi.org/10.1016/j.ijnurstu.2012.11.018  

Salkind, N. J. (2010). Covariate. In N. J. Salkind (Ed.), Encyclopedia of research design 

(1st ed., Vol. 1, pp. 285-287). SAGE Publications, Thousand Oaks, California. 

https://doi.org/https://dx.doi.org/10.4135/9781412961288.n85  

Sanchez, A., Marante-Moar, M. P., Sarabia, C., de Labra, C., Lorenzo, T., Maseda, A., 

& Millan-Calenti, J. C. (2016). Multisensory stimulation as an intervention 

strategy for elderly patients with severe dementia: A pilot randomized controlled 



 

299 

 

trial. American Journal of Alzheimer's Disease & Other Dementias, 31(4), 341-

350. https://doi.org/10.1177/1533317515618801  

Scott, A., Carter, C., Brown, K., & White, V. (2009). ‘Seeing is not everything’: 

Exploring the landscape experiences of different publics. Landscape Research, 

34(4), 397-424. https://doi.org/10.1080/01426390903009289  

Seltman, H. J. (2012). Experimental design and analysis (1st ed.). College of 

Humanities and Social Sciences, Carnegie Mellon University. 

http://www.stat.cmu.edu/~hseltman/309/Book/Book.pdf  

Sensonics International. (2001). Quick smell identification test™. Sensonics 

International. Retrieved September 27, 2017 from https://sensonics.com/smell-

products/quick-smell-identification-test.html 

Seyyed-Rasooli, E., Amiri, M.-R., Zamanzadeh, V., Peron, K., & Aghakeshizadeh, M. 

(2015). Effect of aromatherapy on anxiety and pain in patients undergoing 

cholecystectomy. Advanced Herbal Medicine, 1(1), 1-7. 

http://herbmed.skums.ac.ir/article_11232.html  

Sharma-brymer, V., Brymer, e., & Davids, k. (2015). The relationship between physical 

activity in greenspace and human health and wellbeing: An ecological dynamics 

perspective. Journal of Physical Education Research, 2(1), 07-22. 

http://eprints.leedsbeckett.ac.uk/2341/  

Shaw, E., Looney, A., Chase, S., Navalekar, R., Stello, B., Lontok, O., & Crabtree, B. 

(2010). 'In the moment': An analysis of facilitator impact during a quality 

improvement process. Group Facilitation : A Research & Applications Journal, 

10(1), 4-16. https://pubmed.ncbi.nlm.nih.gov/22557936  



 

300 

 

Shi, S. L., Tong, C. M., & Cooper Marcus, C. (2019). What makes a garden in the 

elderly care facility well used? Landscape Research, 44(2), 256-269. 

https://doi.org/10.1080/01426397.2018.1457143  

Smith, J., & Noble, H. (2014). Bias in research. Evidence-Based Nursing (EBN), 17(4), 

100-101. http://dx.doi.org/10.1136/eb-2014-101946  

Smith, R., Mathews, R. M., & Gresham, M. (2010). Pre- and post-occupancy evaluation 

of new dementia care cottages. American Journal of Alzheimer's Disease & 

Other Dementias, 25(3), 265-275. https://doi.org/10.1177/1533317509357735  

Stake, R. E. (1995). The art of case study research (1st ed.). Sage Publications, 

Thousand Oaks.  

Stewart, A. (2017). Gardening with Angus, bringing you the best in Australian plants. 

Gardening with Angus. Retrieved April 4, 2018 from 

https://www.gardeningwithangus.com.au/ 

Streep, P. (2003). Spiritual gardening: Creating sacred space outdoors (1st ed.). New 

World Library, Novato, California. 

https://books.google.com.au/books?id=olAvkAfA3zIC&printsec=frontcover&so

urce=gbs_ge_summary_r&cad=0#v=onepage&q&f=false  

Sulander, T., Karvinen, E., & Holopainen, M. (2016). Urban green space visits and 

mortality among older adults. Epidemiology, 27(5), e34-e35. 

https://doi.org/10.1097/ede.0000000000000511  

Tellis, W. M. (1997). Introduction to case study. The Qualitative Report, 3(2), 1-14. 

https://nsuworks.nova.edu/tqr/vol3/iss2/4  

Thelander, V. B., Wahlin, T. R., Olofsson, L., Heikkilä, K., & Sonde, L. (2008). 

Gardening activities for nursing home residents with dementia. Advances in 

Physiotherapy, 10(1), 53-56. https://doi.org/10.1080/14038190701256469  



 

301 

 

Thomas, W. H. (1996). Life worth living: How someone you love can still enjoy life in a 

nursing home: The Eden Alternative in action (1st ed.). Publisher: VanderWyk 

& Burnham, Acton, MA.  

Thomas, W. H., & Johansson, C. (2003). Elderhood in Eden. Topics in Geriatric 

Rehabilitation, 19(4), 282-290. https://oce.ovid.com/article/00013614-

200310000-00009/HTML  

Tible, O. P., Riese, F., Savaskan, E., & von Gunten, A. (2017). Best practice in the 

management of behavioural and psychological symptoms of dementia. 

Therapeutic Advances in Neurological Disorders, 10(8), 297-309. 

https://doi.org/10.1177/1756285617712979  

Tse, M. M. (2010). Therapeutic effects of an indoor gardening programme for older 

people living in nursing homes. Journal of Clinical Nursing, 19(7‐8), 949-958. 

https://doi.org/10.1111/j.1365-2702.2009.02803.x  

Turner, N., & Cannon, S. (2018). Aligning age-friendly and dementia-friendly 

communities in the UK. Working with Older People, 22(1), 9-19. 

https://www.emerald.com/insight/content/doi/10.1108/WWOP-12-2017-

0036/full/html  

Van den Berg, M. E. L., Winsall, M., Dyer, S. M., Breen, F., Gresham, M., & Crotty, 

M. (2020). Understanding the barriers and enablers to using outdoor spaces in 

nursing homes: A systematic review. Gerontologist, 60(4), e254-e269. 

https://doi.org/10.1093/geront/gnz055  

Van den Bosch, M., & Bird, W. (2018). Oxford textbook of nature and public health: 

The role of nature in improving the health of a population (1st ed.). Oxford 

University Press, Oxford. 



 

302 

 

https://books.google.com.au/books?id=pAJCDwAAQBAJ&printsec=frontcover

&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false  

Van Herzele, A., & de Vries, S. (2011). Linking green space to health: A comparative 

study of two urban neighbourhoods in Ghent, Belgium. Population and 

Environment, 34(2), 171-193. https://doi.org/10.1007/s11111-011-0153-1  

VanDerZanden, A. M., & Rodie, S. N. (2008). Landscape design: Theory and 

application (1st ed.). Delmar Learning, Boston, Massachusetts. 

https://books.google.com.au/books?id=iFi_AAAACAAJ&dq=Landscape+desig

n:+theory+and+application&hl=en&sa=X&ved=2ahUKEwjB_JXK2cvqAhXszj

gGHRIoAjcQ6AEwAHoECAEQAg  

Volker, S., & Kistemann, T. (2011). The impact of blue space on human health and 

well-being - salutogenetic health effects of inland surface waters: A review. 

International Journal of Hygiene and Environmental Health, 214(6), 449-460. 

https://doi.org/10.1016/j.ijheh.2011.05.001  

Waller, S. (2012). Redesigning wards to support people with dementia in hospital. 

Nursing Older People, 24(2), 16-21. 

https://doi.org/10.7748/nop2012.03.24.2.16.c8953  

Waller, S., & Masterson, A. (2015). Designing dementia-friendly hospital 

environments. Future Hospital Journal, 2(1), 63-68. 

https://doi.org/10.7861/futurehosp.15.017  

Wang, D., & Groat, L. N. (2013). Architectural research methods (2nd ed.). John Wiley 

& Sons, Hoboken. 

https://books.google.com.au/books?hl=en&lr=&id=sUf5DPJyEqAC&oi=fnd&p

g=PR1&dq=Architectural+research+methods&ots=OJ5sNxBojd&sig=7yDP9W



 

303 

 

ySzsITqCKLb91YX256gr0&redir_esc=y#v=onepage&q=Architectural%20rese

arch%20methods&f=false  

Wang, H., Shen, Q., Tang, B.-s., Lu, C., Peng, Y., & Tang, L. (2014). A framework of 

decision-making factors and supporting information for facilitating sustainable 

site planning in urban renewal projects. Cities, 40(1), 44-55. 

https://doi.org/https://doi.org/10.1016/j.cities.2014.04.005  

Web of Science Group. (2019). End note x9. Web of science Group. Retrieved May 10, 

2019 from https://endnote.com/ 

Werner, P., Cohen-Mansfield, J., Koroknay, V., & Braun, J. (1994). The impact of a 

restraint-reduction program on nursing home residents. Geriatric Nursing, 15(3), 

142-146. https://doi.org/10.1016/s0197-4572(09)90040-4  

Whear, R., Coon, J. T., Bethel, A., Abbott, R., Stein, K., & Garside, R. (2014). What is 

the impact of using outdoor spaces such as gardens on the physical and mental 

well-being of those with dementia? A systematic review of quantitative and 

qualitative evidence. Journal of the American Medical Directors Association, 

15(10), 697-705. https://doi.org/https://doi.org/10.1016/j.jamda.2014.05.013  

White, M., Smith, A., Humphryes, K., Pahl, S., Snelling, D., & Depledge, M. (2010). 

Blue space the importance of water for preference, affect, and restorativeness 

ratings of natural and built scenes. Journal of Environmental Psychology, 30(4), 

482-493. https://doi.org/10.1016/j.jenvp.2010.04.004  

White, P. C., Wyatt, J., Chalfont, G., Bland, J. M., Neale, C., Trepel, D., & Graham, H. 

(2018). Exposure to nature gardens has time-dependent associations with mood 

improvements for people with mid- and late-stage dementia: Innovative practice. 

Dementia (London), 17(5), 627-634. https://doi.org/10.1177/1471301217723772  



 

304 

 

Wilcoxon, F. (1945). Individual comparisons by ranking methods. Biometrics Bulletin, 

1(6), 80-83. https://doi.org/10.2307/3001968  

Williams, A. (1998). Therapeutic landscapes in holistic medicine. Social Science & 

Medicine, 46(9), 1193-1203. https://doi.org/https://doi.org/10.1016/S0277-

9536(97)10048-X  

Williams, A. (2002). Changing geographies of care: Employing the concept of 

therapeutic landscapes as a framework in examining home space. Social Science 

& Medicine, 55(1), 141-154. https://doi.org/https://doi.org/10.1016/S0277-

9536(01)00209-X  

Worden, E. C., & Moore, K. A. (2010). Sensory gardens (No.ENH 981). University of 

Florida IFAS Extension. https://journals.flvc.org/edis/article/view/112321 

World Health Organisation. (2007). Global age-friendly cities: A guide (NLM 

classification: WT 31). World Health Organisation Press (WHO). 

http://www.who.int/ageing/publications/Global_age_friendly_cities_Guide_Eng

lish.pdf 

Yang, Y. P., Lee, F. P., Chao, H. C., Hsu, F. Y., & Wang, J. J. (2016). Comparing the 

effects of cognitive stimulation, reminiscence, and aroma-massage on agitation 

and depressive mood in people with dementia. Journal of the American Medical 

Directors Association, 17(8), 719-724. 

https://doi.org/10.1016/j.jamda.2016.03.021  

Yin, R. K. (2009). Case study research: Design and methods (4th ed.). Sage 

Publications, Thousand Oaks, California. 

Zayed, M. A. A. (2016). The effect of landscape elements on walkability in Egyptian 

gated communities. Archnet-IJAR: International Journal of Architectural 

Research, 10(2), 113-129. https://s3.us-east-



 

305 

 

1.amazonaws.com/media.archnet.org/system/publications/contents/10697/origin

al/DTP103082.pdf?1475522120  

Zeisel, J. (2012). Creating a therapeutic garden that works for people living with 

Alzheimer's. In S. Rodiek & B. Schwarz (Eds.), Outdoor environments for 

people with dementia (1st ed., pp. 13-34). Routledge, New York. 

Zuidema, S. U., de Jonghe, J. F., Verhey, F. R., & Koopmans, R. T. (2010). 

Environmental correlates of neuropsychiatric symptoms in nursing home 

patients with dementia. International Journal of Geriatric Psychiatry, 25(1), 14-

22. https://doi.org/10.1002/gps.2292  

Zuniga-Teran, A. A., Orr, B. J., Gimblett, R. H., Chalfoun, N. V., Going, S. B., Guertin, 

D. P., & Marsh, S. E. (2016). Designing healthy communities: A walkability 

analysis of LEED-ND. Frontiers of Architectural Research, 5(4), 433-452. 

https://doi.org/https://doi.org/10.1016/j.foar.2016.09.004  




