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Chapter 1 - Literature Review

“How is Biophilic Architecture incorporated into Maggie’s Centres and how does this contribute positively to the user’s perception of the buildings?”

Biophilic 

New Framework for Biophilic Design
An article from Tekin & Urbano Gutiérrez, 2023, provides a thorough examination of biophilic design, offering a detailed framework for therapeutic environments. Hosted on the National Institutes of Health (.gov) website and endorsed by educational institutions like the University of Derby and Milan, Tekin's work proposes a new conceptual framework and guidelines for biophilic design. The article explores four core methods—narrative literature review, interviews, meta-synthesis, and systematically searched review—to understand the impact of biophilic design on human well-being. Focusing on Maggie’s Centres, it emphasises their role as paradigmatic examples of human-centred design, offering valuable insights for the dissertation, particularly in the case study chapter.

Falling Water Review
Frank Lloyd Wright's 'Falling Water' introduced the concept of 'organic' architecture in 1938, emphasising the integration of the built environment with nature. While similar to biophilic architecture in considering natural materials and sustainable design, organic architecture primarily aims to blend with the environment. In contrast, biophilic architecture is more explicitly concerned with creating environments that support human well-being through connections to nature. A recent article analysing 'Falling Water' (Ngwia & Frank, 2013) using biophilic design metrics provides valuable insights for the dissertation. It employs methodologies similar to this dissertation, referencing Terrapin’s 14 Patterns of Biophilic Design and exploring evidence-based biophilic factors on human well-being. The article's approach aligns closely with the dissertation's methodology.

Architecture

Examples of Biophilic Architecture
The Bosco Verticale, or Vertical Forest, in Milan, Italy, is an iconic example of biophilic architecture. Designed by Stefano Boeri Architects, these residential complex features two towers covered with over ‘17,000 trees, shrubs, and plants’ (Woodman, 2020). The vegetation helps improve air quality, regulate temperature, and promote biodiversity within the urban environment. Additionally, the towers' greenery provides residents with access to nature and outdoor spaces, enhancing their well-being and quality of life. The Bosco Verticale demonstrates how integrating nature into urban architecture can create sustainable, healthy, and visually striking living spaces.

The Singapore School of the Arts (SOTA), designed by WOHA Architects, is an exemplary model of biophilic architecture in Asia. This innovative educational facility integrates biophilic design principles to create a stimulating and healthy environment for students and users. The building features extensive greenery, including rooftop gardens, vertical green walls, and landscaped courtyards, enhancing the connection to nature. ‘Natural light and ventilation’ (King, 2012) floods the interior spaces through large windows and skylights, promoting a sense of openness and well-being. The use of natural materials like wood and stone further contributes to the building's biophilic design, fostering creativity, productivity, and learning.

Maggie’s

Maggie’s Architectural and Landscape Brief
I have extensively researched secondary sources related to Maggie’s Centres and Biophilic Architecture. One crucial source is Maggie’s Architectural and Landscape Brief, along with their website. While Maggie’s books may not directly link to Biophilic Architecture, exploring their Architectural and Landscape Brief allows me to examine the connection between biophilic design and Maggie’s emphasis on ‘connection to nature.’ I will assess whether they share similar characteristics and whether they positively impact the users. Additionally, data from Maggie’s website, including annual reports and impact reports, provides valuable statistics on user experiences, helping me determine the effectiveness of the charity and its connection with nature.

Maggie’s and Charles’ Books
Maggie Keswick Jencks' book ‘A View from the Front Line’ (Jencks & Blakenham, 2003) and Charles Jencks' book ‘The Architecture of Hope’ (Jencks, 2010) offer valuable insights into the history and ethos of Maggie's as a charity. Maggie's personal account provides a firsthand perspective on her experiences with cancer and her vision for supportive cancer care. Charles Jencks' book complements this narrative by delving into the architectural and philosophical principles behind the design of Maggie's Centres. Together, these books offer a comprehensive understanding of the charity's origins, its evolution, and its mission to provide holistic support for people affected by cancer.

Perception

Design in Mental Health Network
The Design in Mental Health Network is a charity dedicated to promoting excellence in the design of mental health facilities. By ‘promoting knowledge exchange, co-production and quality standards in design in mental health settings’ (Design In Mental Health, 2024), the network ensures that mental health environments are designed to be safe, therapeutic, and conducive to recovery. For a dissertation focused on wellbeing in architecture, the insights and resources provided by the Design in Mental Health Network would be invaluable. Their expertise in designing environments that support mental health and wellbeing could offer valuable guidance and case studies for analysing the impact of architectural design on human health and happiness.

Emotional Wellbeing Naturally

Leydecker's article, ‘Healthy Patient Rooms in hospitals: Emotional wellbeing naturally’ (Leydecker, 2017), discusses the significance of patient room design in hospitals for emotional well-being. Leydecker emphasises the importance of creating healing environments that support patients' emotional needs. She highlights biophilic design principles, such as incorporating natural elements, daylight, and views of nature, to enhance the emotional well-being of patients. The article emphasises the role of architecture in promoting healing and suggests that integrating biophilic design principles into patient room design can positively impact patients' emotional state, contributing to their overall well-being during their hospital stay.

Buildings

Humanization and Architecture in Contemporary Hospital Building
This article explores the significance of human-centred design principles in modern hospital architecture. It discusses how architectural choices impact the wellbeing and comfort of patients and healthcare staff. By analysing case studies and design strategies, the authors emphasise the importance of creating healing environments that prioritise human needs and emotions. Their research underscores the role of architecture in fostering a sense of comfort, safety, and dignity for patients, thereby enhancing the overall quality of care. Incorporating insights from this study would enrich the dissertation by providing a deeper understanding of human-centred design principles in healthcare architecture.

Biophilic Design Impact on Healthcare Facilities Interior Design in Egypt
This research explores the impact of biophilic design on healthcare facility interiors in Egypt. The study focuses on integrating natural elements like ‘daylight, landscapes, natural ventilation, and green spaces’ (Samir, 2021) into hospital interiors to reduce patient anxiety, shorten hospital stays, and enhance recovery rates. By examining the physiological and cognitive effects of biophilic design, the research provides valuable insights into how architectural interventions can improve patient well-being and outcomes. Incorporating findings from this study into the dissertation would enrich the exploration of biophilic architecture's potential to enhance the healing environment in healthcare facilities.




Chapter 2 – Methodology

To construct a comprehensive dissertation, six different methods were developed:
1. Library Research and Desktop Study
2. Selection of Case Studies
3. Biophilic Design Framework
4. Site Visits to Conduct Interviews
5. In Depth Case Study Analysis
6. Review of Case Study and Literature Findings

1. Library Research and Desktop Study
At the beginning of the study period, library research was conducted to gain a wider understanding of the dissertation topic. Existing sources such as books, academic journals and articles, and websites gave a comprehensive understanding for the history of cancer care and biophilic design. From there, a desktop study was executed to gather current data, documents, and material around nature-inspired architecture and human wellbeing. Throughout the course of the dissertation writing process, new material and sources were being discovered and implemented into the main body to further strengthen the argument.

2. Selection of Case Studies
A survey/precedent study was carried out of all the existing Maggie’s Centres at the time. They were reduced from twenty-four centres to three: Swansea Maggie’s for its close proximity to my location and the ability to interview a patient from the centre. The Cardiff Maggie’s centre due to connections with the university and the head architect of the project, Alun Jones. Finally, the Manchester centre was selected for its perceived nature-inspired design and interesting glasshouse. There were many other centres that were eligible for selection including Maggie’s Oldham, Glasgow, and Leeds that all engaged biophilic attributes from my initial research. 

3. Biophilic Design Framework
From the desktop study, multiple frameworks for biophilic design were identified. The most common reference was to Terrapin Bright Green (TBG) LLC’s ‘14 Patterns of Biophilic Design’. TBG are a New York-based sustainability consulting firm that specialises in the built environment and biophilic design, aiming to enhance human well-being and connection to nature. Founded in 2006 by Bill Browning, Bob Fox, and Chris Garvin, I will use the 14 Patterns as a guide to categorise biophilic design in my dissertation. I will evaluate this paper’s biophilic parameters on three case studies using the following patterns: (See Table 1 in Appendix A).




4. Site Visits To Conduct Interviews
Site visits were carried out to the three case studies selected which include: Swansea, Cardiff, and Manchester Maggie’s Centres. During the visitations, the investigator conducted recorded interviews with staff members at each centre. A range of biophilic design related questions about the building and the centre users were asked during this time. Subsequently, the interviews were transcribed onto a word document to use as valuable evidence to strengthen the dissertation. An additional interview with a Swansea Maggie’s Centre patient was conducted over the phone on two occasions; both interviews were written down and used in the main body of my dissertation. A Zoom call was set up and recorded during an interview with Alun Jones of Dow Jones Architects to discuss the design of the Cardiff Maggie’s Centre. Photographs were taken during the site visits of the case studies that were used as visual evidence of the pattern’s occurrence. A questionnaire was also created for users and distributed unsuccessfully to the Maggie’s Centres as it was against their policy to give centre users forms that are not connected to the charity.

5. In Depth Case Study Analysis

Each case study was thoroughly scrutinized and evaluated in accordance with Terrapin Bright Green’s 14 Patterns of Biophilic Design framework. The interview material, along with my literature research, were used to validate any argument and point referenced. This analysis was to deduce which buildings successfully incorporated biophilia into their designs and allowed for an in-depth comparison with first-hand evidence in my Review of Findings. A Heat Table was produced to visually demonstrate the results of every pattern for each case study.

6. Review of Case Study and Literature Findings
The author developed a structured Review of Findings Chapter that encapsulated the first-hand research into graph illustrations. In this section, the biophilic performance of each case study along with user feedback and comparisons with hospital design was reviewed and explored thoroughly. 









Chapter 3 – Case Studies

Swansea Maggie’s Centre
The Maggie’s Centre in Swansea is located in Singleton Hospital on Sketty Lane in Swansea, Wales. The building was built in 2011 and was designed by Japanese architect, Kisho Kurokawa. The total cost of the project was £2,300,000 with a floor area of 302 square metres. Garbers and James Architects worked alongside Kisho Kurokawa to influence the design; however, after the first original meeting, Kisho Kurokawa passed away and Garbers and James had a big task ahead to complete the project. Figure 1: Swansea Maggie’s Centre Entrance Davies, N. (Accessed 5 March 2024)
Figure 2: Swansea Maggie’s Centre Bay Window View. Davies, N. (Accessed 6 March 2024)
Figure 3: Swansea Maggie’s Centre Kitchen Window View. Davies, N. (Accessed 6 March 2024)
Figure 4: Swansea Maggie’s Centre Vegetable Patch. Davies, N. (Accessed 7 March 2024)


1. Visual Connection with Nature
The first pattern in the Swansea centre scored second place on the Heat Table (Table 2) as it features lots of small, square, and large rectangular shaped windows on all sides of the building (Figure 1). This is supported from the patient interview when Martin said “where I normally sit, I’ll look outside at the trees and the birds. There’s plenty of windows in there” (Martin, 2023). There are many benefits for users looking through windows at nature such as a stimulation of the visual cortex and therefore triggering pleasure responses in the brain. 
2. Non-Visual Connection with Nature
The second pattern is shown through the large door which opens onto an outdoor terrace (Figure 3). However, this is the only indication of this pattern throughout this centre, and therefore scores minimally on the Heat Table. Martin states that he has “sat outside in the patio area” and “come the spring now you’ll see the flowers coming through” (Martin, 2023); this shows that the centre ‘provides an environment that uses sound, scent, touch and possibly even taste’ (Browning et al., 2014) with its open terrace space to hear the birds, smell the flowers, touch the plants and from the vegetable patch (Figure 4), consume the nutrients. 
3. Non-Rhythmic Sensory Stimuli
The third pattern is displayed through the boardwalk surrounding the building that allows users to access the garden area and nearby park; it gives the user the ability to experience sensory stimuli without leaving the building’s vicinity. This pattern shows that ‘birds chirping, leaves rustling’ can be ‘fresh, interesting, stimulating and energising’ (Browning et al., 2014). This is supported when Martin says, “because I have my treatment or depending where I park the car” “I’ll walk to the garden area” (Martin, 2023). However, there are little signs of this pattern being displayed inside the building apart from the fireplace which stimulates sound, scent, and touch.Figure 5: Swansea Maggie’s Centre Boardwalk. Davies, N. (Accessed 7 March 2024)
Figure 6: Swansea Maggie’s Centre Fireplace. Davies, N. (Accessed 7 March 2024)
Figure 7: Swansea Maggie’s Centre Lounge Space. Davies, N. (Accessed 7 March 2024)

4. Thermal & Airflow Variability
The fourth pattern is exhibited through the fireplace and the double height space with window ventilation. The thermal mass of the building (due to the use of concrete) helps to moderate the internal temperature and increases comfortability. For instance, the ‘incorporation of airflow and thermal conditions into materials, daylighting’ (Browning et al., 2014) can help the building’s biophilic performance. When Martin said, “trouble is you’ve got to have a bit of space and it’s perfect really”, (Martin, 2023) as the building should recreate the ‘humidity and airflow, similar to those experienced outdoors, while also providing some form of personal control’ (Browning et al., 2014).

5. Presence of Water

The fifth pattern isn’t applicable to this centre as it doesn’t feature any water.

6. Dynamic & Diffuse Light

The sixth pattern is present through a circular skylight and the vast number of different sized windows. An example of this is when Martin said, “obviously it is quite bright in there because you’ve got lots of windows” (Martin, 2023). This is very important in producing melatonin in the body at night which is linked to ‘sleep quality, mood, alertness, depression, breast cancer and other conditions’ (Browning et al., 2014). 
Whereas diffuse lighting (Figure 7) (from the small windows) on walls and ceiling surfaces ‘provides a calm backdrop to the visual scene’ and creates shadows that can evoke feelings of ‘drama and intrigue, buffered with a sense of calm’ (Browning et al., 2014). Overall, this centre does a great job at enhancing the space with the use of light.
7. Connection with Natural Systems
The seventh pattern is highlighted through the garden space and the surrounding landscape. 
The benefit to a design with lots of windows is “every place you sit, you can see greenery and wildlife” (White, 2023). With that flourishes the opportunity to visualises seasonal changes in the exterior landscape; Martin says that he observes the “plants and even animals and watching the seasons change” (Martin, 2023). 
[bookmark: _Hlk164274053]The building’s connection with natural systems is deemed sufficient through Martin’s quote: “it’s perfect really to be honest with the outside space and the garden” (Martin, 2023); however, design is subjective as White states “if you have someone with depression or low mood or depression you can almost guarantee that they will say this weather doesn’t help when we’ve got endless days of rain” (White, 2023). This indicates that the building fails to provide user ‘interactive activities’ during the tough winter seasons (Browning et al., 2014).
8. Biomorphic Forms & Patterns
The eighth pattern is emphasized through the shape of the design itself; the cylindrical centre with two large spiral swirls creates for nice interior shots and a biomorphic appearance. The natural forms that occur in this centre, while ‘are not living things, we may describe them as symbolic representations of life’ that allows ‘users to make connections to nature’ (Browning et al., 2014). For instance, Martin states that he doesn’t “look at the colours, what I like is the shapes” (Martin, 2023). The effects of this pattern on its users evidently succeeds in this building as it ‘creates a more visually preferred environment’ (Browning et al., 2014). Martin frequents the centre because, as he puts it, “it’s built in such a way that makes it relaxing see” (Martin, 2023). 
9. Material Connection with Nature
The ninth pattern is shown through the furniture, the appliances and the internal finishings. All the furniture is either a soft fabric material or wooden which means they are warm to the touch. The patterns suggest that ‘real materials are preferred over synthetic variations because human receptors can tell the difference between real and synthetic’ (Browning et al., 2014). Patients who are undergoing chemotherapy like Martin are ‘usually more sensitive as a result’ and ‘material choice and heating systems are another concern in terms of thermal comfort of patients’ (Tekin & Urbano Gutiérrez, 2023). This building caters well in this department as the door handles and staircase are also wooden and according to this pattern, ‘a room with a moderate ratio of wood (i.e., 45% coverage)’ created ‘a more subjective “comfortable” feeling’ (Browning et al., 2014). 
10. Complexity & Order
The tenth pattern is presented through fractal structures and landscaping. The landscaping follows a natural curve formation around the building which creates pockets of nature and a route for users to follow (Figure 15). Landscape and master planning schemes that reveal ‘fractal geometries and hierarchies’ (Browning et al., 2014) help create quality complexity and order conditions; this is done by using biomorphic shapes and structures integrated into the landscape to represent fractals in nature.
Figure 17 and 18 highlight the central, double-height drum and the two identically shaped but flipped wings. These plans present ‘a coherent spatial hierarchy’ (Browning et al., 2014) with the symmetries and fractal geometries of the two mirror-image wings. The central drum being the primary space that leads to a smaller sub-section of subordinate rooms as the wings become narrower. Martin states: “if you go inside, you’ll see it has different shapes” and “I just like everything about it” (Martin, 2023). 
11. Prospect
The eleventh pattern is displayed through the internal balcony, use of large, curved windows and the building’s orientation. Due to the building’s intelligent landscaping, all windows lead to a view with greenery; from the upstairs perspective, it creates a ‘view from an elevated position’ which provides users a condition suitable for ‘visually surveying’ ‘for both opportunity and hazard’ (Browning et al., 2014). This is evidenced by Martin when he said, “when I was doing relaxation” “I’ll look outside at the trees and the birds” (Martin, 2023).
The internal balcony overlooks the ground floor and contributes towards the ‘open and freeing’ conditions of prospect; it creates a double-height space which enhances the ability to see from one space to another as ‘distance prospect’ ‘is preferred over shorter focal lengths’ because it provides a ‘greater sense of awareness and comfort’ (Browning et al., 2014). 
12. Refuge
The twelfth pattern attempts to ‘provide users with an easily accessible and protective environment – a smaller portion of a larger space’ (Browning et al., 2014). The landscaping creates pockets of nature around the entire building and secured by surrounding woodland (Figure 15). This layer of protection can ‘limit visual access into the refuge space’ (Browning et al., 2014) which implies that the trees obscure the undesirable sightlines of the hospital and the busy roads. This is reinforced when Martin says it’s “having that space away from the clinical setting” “away from everything even though it’s in the hospital but not in the hospital” (Martin, 2023); the patterns suggest that ‘a good refuge space feels separate or unique from its surrounding environment’ (Browning et al., 2014). White supports this claim: “we’re predominantly NHS workers here so we know what the other side of the working environment looks like” so “you have a real appreciation for the space even more so” (White, 2023). 

13. Mystery
The thirteenth pattern is shown through the curved rooms and internal windows. The library space upstairs (Figure 20) has a ‘peek-a-boo window’ view of the downstairs room which creates a ‘sense of anticipation’ which compels the user to ‘further investigate the space’ (Browning et al., 2014).
The building’s curvature creates an ideal depth of view where the ‘curving edges that slowly reveal are more effective than sharp corners in drawing people through the space’ (Browning et al., 2014). This building also has a limited amount of doors which creates a more open plan space; White says, “you don’t have a space that you can close a door on, and visitors can’t come into” (White, 2023).
However, the garden area is too open-plan and maintained that it lacks the ‘organically evolved mystery conditions (e.g. low maintenance gardens with winding paths)’ that would ‘draw visitors through the space and instil a sense of fascination’ (Browning et al., 2014).
14. Risk/Peril
The fourteenth pattern is shown through its internal balcony and views from elevated positions. Incorporating the interior balcony enhances the ‘risk’ or ‘danger’ element of this pattern without causing ‘harm due to a trusted element of safety’ (Browning et al., 2014). The double-height atrium allows staff members like White to “get a gage of where people are. So, it works well from a health and safety side as well” (White, 2023). The shelves and barrier protect the users from falling but enable them to see down onto the ground floor; this creates an ‘awareness of a controllable risk’ and can release strong ‘dopamine or pleasure responses’ (Browning et al., 2014). 
Cardiff Maggie’s CentreFigure 26: Cardiff Maggie’s Centre Front Entrance. Davies, N. (Accessed 14 March 2024)
Figure 27: Cardiff Maggie’s Centre Bifold Glass Doors. Davies, N. (Accessed 14 March 2024)
Figure 28: Cardiff Maggie’s Centre Internal Open-roof Courtyard. Davies, N. (Accessed 14 March 2024)
Figure 29: Cardiff Maggie’s Centre Cwtch. Davies, N. (Accessed 14 March 2024)

The Maggie’s Centre in Cardiff is located on Velindre Road in Cardiff, Wales and is called the Chris McGuigan Building. The building was opened in 2019 and was designed by Dow Jones Architects. It’s 25% smaller than most Maggie’s and less than half the average cost. It’s floor area totals to 240 square metres and it is the 19th Maggie’s Centre. The building is an interim scheme which means that the building is temporary and should only last for 10 years. A new £200 million cancer centre is proposed after Velindre Hospital was assigned for a redevelopment and a new Maggie’s Centre will be built close to it; it will be designed again by Dow Jones Architects.
1. Visual Connection with Nature
[bookmark: _Hlk164292988][bookmark: _Hlk164343481][bookmark: _Hlk164274024]The first pattern is displayed through the use of bifold glazing doors and windows. Alun Jones (the head Architect of Cardiff Maggie’s) during our interview says: “you go into the building and the first thing that you get is a garden” (Jones, 2023). He references the internal open-roof courtyard (Figure 28) which includes a tree and shrubbery; a staff member like Holliday describes the courtyard saying, “we’re surrounded by the small areas outside” (Holliday, 2023).
The architects have made use of the garden by using glazing for the majority of the wall and intentionally smaller windows for views out onto the carpark. Jones states that with the ‘cwtch’ space “you lie down on the bed, and you see the clouds going overhead which is then connecting you back to real nature” (Jones, 2023). The peek-a-boo window (Figure 29) allows a view to ‘nature through a glass window’ which engenders ‘stress reduction’ (Browning et al., 2014).

2. Non-Visual Connection with NatureFigure 30: Cardiff Maggie’s Centre Function Room View. Davies, N. (Accessed 14 March 2024)
Figure 31: Cardiff Maggie’s Centre Garden View. Davies, N. (Accessed 14 March 2024)
Figure 32: Cardiff Maggie’s Centre Terrace Space. Davies, N. (Accessed 14 March 2024)

The second pattern is shown through the decking area, outside terrace, and the bifold doors. The bifold doors open out onto the terrace space that allow users to hear “the noise of the birds building the nest” (Holliday, 2023). For patients who have “just been to see your cancer doctor, they’ve given you the bad news, you walk into a Maggie’s your head is probably all over the place” (Jones, 2023); this pattern’s objective is to engage the user with the other senses such as scent, touch, and taste. 
Jones says that there’s “scientific data about how when you put your hands in the earth, your heartbeat drops, your blood pressure drops, you just chill” (Jones, 2023) which explains why Holliday feels “very tranquil” (Holliday, 2023) when being outside. However, most of garden space is not accessible which means the haptic (touch) and gustatory (taste) senses do suffer due to the lack of a vegetable patch. 

3. Non-Rhythmic Sensory Stimuli
The third pattern is demonstrated through its terrace space. This pattern’s focus is connecting user to nature through the senses. Hearing ‘birds chirping’ or ‘leaves rustling’ and smelling the ‘faint scent of eucalyptus in the air’ (Browning et al., 2014). Holliday reiterates this when she listens to the “noise of the birds”, and she’s sat outside “when it’s been raining because there’s that slightly covered area” (Holliday, 2023) (Figure 32). This is important design feature as many stimuli in nature are seasonal so there needs to be ‘a strategy that is effective year-round’ to ‘ensure that non-rhythmic sensory experiences can occur at any given time of the year’ (Browning et al., 2014).
4. Thermal & Airflow Variability
The fourth pattern is shown through the large, glazed doors and windows at the rear. The garden faces north and therefore receives less sunlight and is cooler. Conversely, ‘people like moderate levels of sensory variability in the environment’ (Browning et al., 2014); this indirect sunlight is a positive feature as it allows the user to control the temperature levels. Jones states that “because it’s so small and it’s timber frame, it’s super highly insulated, it’s incredibly low energy” (Jones, 2023) which means it can be heated or cooled very quickly. 
The windows allow them to control ventilation inside the building as it’s ‘important to give a degree of control to individuals’ ‘since thermal comfort is inherently subjective’ (Browning et al., 2014). Jones says that “you could have a biophilic building that’s terribly energy inefficient and has got crap air tightness and rubbish windows” (Jones, 2023); this shows that the architect is aware of the impact of thermal comfort on centre users. Figure 33: Cardiff Maggie’s Centre Reading Space. Davies, N. (Accessed 14 March 2024)
Figure 34: Cardiff Maggie’s Centre Counselling Room. Davies, N. (Accessed 23 March 2024)
Figure 35: Cardiff Maggie’s Centre Cwtch Skylight. Davies, N. (Accessed 25 March 2024)

5. Presence Of Water
The fifth pattern is not displayed in this centre at all and therefore doesn’t hit the requirements of the pattern. 
6. Dynamic & Diffuse Light
The sixth pattern is shown in this building through the positioning of windows and glazing. The counselling rooms are designed with small windows because they look out onto the carpark; the interior of the rooms are fully glazed to get the light from the rear of the building where the windows are. This allows for maximum light into the space with little view out to the unattractive carpark. Holliday said, “an example of that is Monday was a beautiful day, so people came in and seemed lighter” (Holliday, 2023). 
The curtain walling system allows ‘personal user dimming controls’ that leverages ‘opportunities for illuminance fluctuation’ and therefore an improvement of ‘the quality of the user experience’ (Browning et al., 2014). The reason this building performs well in this department is because Jones uses “natural light as a building material” (Jones, 2023) which suggests they understand its importance and impact to a space.

7. Connection with Natural SystemsFigure 36: Cardiff Maggie’s Centre Outdoor Seating Area. Davies, N. (Accessed 25 March 2024)
Figure 37: Cardiff Maggie’s Centre Roof Shape. Davies, N. (Accessed 25 March 2024)
Figure 38: Cardiff Maggie’s Centre Interior Roof. Davies, N. (Accessed 25 March 2024)
Figure 39: Cardiff Maggie’s Centre Internal Roof. Davies, N. (Accessed 25 March 2024)

The seventh pattern is displayed through the outside seating area and undercover roof. These allows users to be ‘aware of the seasonality and the cycles of life’ (Browning et al., 2014) as it provides an environment to connect with nature. The examples that naturally occur in this pattern are pollination, animal behaviours, seasonal patterns which are shown through the garden space. Holliday supports this when she says, “we’ve got lots of nature outside you know we’ve got squirrels, we’ve got the birds” (Holliday, 2023). 
The overhanging gutter shown in Figure 36, dispenses gushing water during rainy weather and is the only water feature out of all three case studies. This is not sufficient evidence to consider it applicable to the ‘Presence of Water’ pattern, but it does provide the ability for rainwater capture and therefore contributes to a more ‘complex integration of systems’ and a ‘deeper awareness of a functioning ecosystem’ (Browning et al., 2014).
8. Biomorphic Forms & Patterns
The eighth pattern manifests by means of the roof structure. Jones describes the form of the building as “a little mountain range” like when “you go for a walk in the hills in South Wales” (Jones, 2023); the building’s imitation of the local landscape connects us back to nature and reflects aspects of biophilic architecture; while our brain knows that biomorphic forms and patterns are ‘not living things, we may describe them as symbolic representations of life’ (Browning et al., 2014). 
The exposed strut pattern in the ceiling (Figure 39) looks similar to leaf veins. They reflect ‘decorated living spaces with representations of nature’ and ‘using elements inspired by trees’, ‘leaves’ or ‘flowers’ which create a more ‘visually preferred environment’ (Browning et al., 2014). This is supported by Holliday when she states that “I’ve come from an NHS building so to come from that to having a beautiful building that I’ve got” (Holliday, 2023).
9. Material Connection with NatureFigure 40: Cardiff Maggie’s Centre Kitchen. Davies, N. (Accessed 26 March 2024)
Figure 41: Cardiff Maggie’s Centre Rusty Steel. Dow Jones Architects. (Accessed 26 March 2024)
Figure 42: Cardiff Maggie’s Centre Outside Cwtch. Davies, N. (Accessed 26 March 2024)
Figure 43: Cardiff Maggie’s Centre Curtain Door. Davies, N. (Accessed 26 March 2024)


The ninth pattern is shown through the repetitive use of wood which is linked to being ‘warm and authentic, and sometimes stimulating to the touch’ (Browning et al., 2014). It’s also timber frame with wooden furniture and a variety of fabrics which is why Holliday proclaims that “people who haven’t been in before can smell the wood or feel the wood; it’s all the textures that go with that” (Holliday, 2023); this explains why ‘real materials are preferred over synthetic variations because human receptors can tell the difference’ (Browning et al., 2014).
Jones states he “wanted a material” for the building “the same colour as” “the hills around South Wales” “in the winter, it goes all orange” (Jones, 2023); therefore, the entire exterior cladding is made from rusty steel to give the orange effect. It’s ‘warm in’ colour ‘providing a sense of calm for people’ (Browning et al., 2014). 
10. Complexity and OrderFigure 44: Cardiff Maggie’s Centre Site Plan and Ground Floor Plan. Dow Jones Architects. (Accessed 26 March 2024)

The tenth pattern is shown through its integration of carpet and patterns. The curtain design (Figure 43) looks similar to snakeskin which is a ‘design flow’ and ‘pattern’ ‘in nature’ (Browning et al., 2014). Holliday says, “it’s all the fabrics” and “all the textures that go with that" (Holliday, 2023) when referring to how the user’s senses are stimulated. The building has a good balance of artwork, design stimulation and ‘an information rich environment’ while not being too information heavy and ‘overwhelming’ (Browning et al., 2014).Figure 45: Cardiff Maggie’s Centre Artwork. Davies, N. (Accessed 26 March 2024)
Figure 46: Cardiff Maggie’s Centre Counselling Room View. Davies, N. (Accessed 27 March 2024)
Figure 47: Cardiff Maggie’s Centre Bay Window Seating. Davies, N. (Accessed 27 March 2024)

The floor plan (Figure 44) shows that the building has a sense of order; the cwtch space was intended to face “ninety degrees to the publicness of the kitchen table” to be “withdrawing and completely taking you out of the moment” (Jones, 2023). The room faces towards the garden and therefore complies with the ‘preferred views’ and creating a ‘visually nourishing environment’ (Browning et al., 2014).
11. Prospect
The eleventh pattern is not clearly demonstrated in this building due its single story and its small nature; depth of view therefore suffers along with the risk associated with balconies or heights. This discourages this pattern from noticeably occurring in this building. However, the cwtch does display a double-height space and an interior window looking into another room and onto nature; this does comply with the idea that ‘when high ceilings are present’ or ‘orienting’ ‘workstations’ ‘to indoor or outdoor vistas’ ‘will enhance the Prospect condition’. (Browning et al., 2014).
12. Refuge
The twelfth pattern is displayed through bay window seating, the cwtch and an overhanging roof. The counselling rooms also offer ‘protection overhead and to one’s back, preferably on three sides’ while the other glazed wall provides the ability to ‘limit visual access to the refuge space’ (Browning et al., 2014) through a curtain system; this allows users to have private space away from the public eye. Holliday defends this claim by saying, “being able to give them time, space” “that perhaps they haven’t had. In a really beautiful environment, in a safe space” (Holliday, 2023). 
Along with the overhanging roof, these create an environment that is ‘easily accessible and protective’ ‘that supports restoration’ (Browning et al., 2014). Holliday says, “I don’t know if I want a staff room as such, specifically because we find quiet areas” like the outdoor seating area where she has sat “when it’s been raining because there’s that slightly covered area” (Holliday, 2023).

13. Mystery
[bookmark: _Hlk164359969]The thirteenth pattern is shown through the cwtch space and its extensive use of artwork. The box room in the main central space creates natural pockets of space that are exciting to explore; this also makes it a “very cosy space to be in” (Holliday, 2023) that triggers ‘pleasure responses to anticipatory situations’ (Browning et al., 2014). Jones says that “you go through the front door and then you see Ozzy’s painting which draws you into the space” (Jones, 2023) and supports the pattern’s concept where an ‘individual feels compelled to move forward to see what is round the corner’ (Browning et al., 2014). This partial revealed view ahead makes it “feel quite warm and inviting” (Holliday, 2023). However, this building lacks many features of mystery such as curving edges, winding paths in the garden and medium depth of field views. Figure 48: Cardiff Maggie’s Centre Osi’s Painting. Dow Jones Architects. (Accessed 27 March 2024)
Figure 49: Cardiff Maggie’s Centre More Paintings. Davies, N. (Accessed 27 March 2024)

14. Risk/Peril
The fourteenth pattern is not exhibited in this centre due to the lack of danger and hazardous features. A single-story building mitigates the risks associated with ‘heights’, and a lack of water minimises the chance of ‘getting wet’. The absence of these features ceases the opportunity for users to feel ‘exhilarating, and with an implied threat, maybe even a little mischievous or perverse’ (Browning et al., 2014).














[image: A greenhouse with plants and a walkway

Description automatically generated]Manchester Maggie’s Centre
The Maggie’s Centre in Manchester is located in the Christie Hospital on Kinnaird Road in Manchester. The building was built in April 2016 and was designed by Foster + Partners. Norman Foster states that this project has personal significance to him as he was born in the city and has first-hand experience of the distress of a cancer diagnoses. The project cost £3,000,000 and the building has a floor area of 500 square metres. The surrounding gardens and glasshouse were designed by landscape designer Dan Pearson.Figure 50: Manchester Maggie’s Centre. Davies, N. (Accessed 27 March 2024)


1. Visual Connection with NatureFigure 51: Manchester Maggie’s Centre Glasshouse. Davies, N. (Accessed 28 March 2024)
Figure 52: Manchester Maggie’s Centre Outdoor Undercover Terrace. Davies, N. (Accessed 28 March 2024)
Figure 53: Manchester Maggie’s Centre Outdoor Courtyard. Davies, N. (Accessed 28 March 2024)

[bookmark: _Hlk164274039]The first pattern can be seen through the undercover terrace space, glasshouse, and its smart landscaping. The glasshouse provides an exceptional environment for observing and interacting with nature. The ability to closely visualise nature internally follows accordance with ‘the preferred view is looking down a slope to a scene that includes copses of shade trees, flowering plants’ (Browning et al., 2014). The glasshouse provides a horizontal and vertical depth of view towards trees and plants. According to the staff member at Manchester Maggie’s, (Lucy Canning) centre users “do use it, but more in summer” (Canning, 2023) when the vegetation is in season.
The outside undercover terrace space is very useful for viewing nature because “lots of people sit outside even when it’s a bit cooler as well because it’s quite nice” (Canning, 2023). The repeated viewing of real nature, unlike non-nature doesn’t ‘diminish the viewer’s level of interest over time’ because it stimulates the visual cortex in the brain which ‘triggers more pleasure receptors’ (Browning et al., 2014) and is linked to prolonged interest. The clever landscaping around this building allows for visual access to nature from every viewpoint inside. This argument is supported when Canning says, “it’s a real impact; so, coming from working in a city centre hospital with no window in my office”, “it’s so much better” (Canning, 2023).
2. Non-Visual Connection with Nature
The second pattern is presented through the vegetable patch and the use of the courtyard. The courtyard is important as it provides shelter from the wind and rain whilst simultaneously allowing ‘sounds, aromas, and textures’ to be reminiscent of being ‘outdoors in nature’ (Browning et al., 2014). Canning’s reply to the question regarding sensory stimuli occurring is “yes it does” and that “birds” (Canning, 2023) provide tranquil noises for the users who sit out in the courtyard or the undercover terrace. Canning says being surrounded by plants and trees is “much better for your mental health and doing what you need to do in the space” (Canning, 2023). The vegetable patch will also trigger other aspects of this pattern occurring such as ‘olfactory’ (smell), ‘haptic’ (touch) and ‘gustatory’ (taste) which all contribute to stimulating nostalgia and generating fond memories.
3. Non-Rhythmic Sensory Stimuli
The third pattern is portrayed through the art workshop room. They use this room for creative therapy, relaxation and helping build confidence. The workshop features lots of plants and trees which ‘will attract bees, butterflies, and other pollinators’ (Browning et al., 2014) and although the space is indoors, the sliding glazed door can be opened accordingly which can activate this pattern. This room only has one solid wall which enhances the panoramic view from inside; this correlates with the idea that ‘humans perceive movement in peripheral view much quicker than straight ahead’ and can therefore process ‘the movement of living things’ (Browning et al., 2014) and have a positive impact on their attention span. This room, as well as the mezzanine section and the foyer, feature a skylight that encourages a view of cloud movement which is a common, naturally occurring example of this pattern.
4. Thermal & Airflow Variability
The fourth pattern is presented through the large amount of glazing which provides ‘seating options with differing levels of solar heat gain’ that can ‘improve the overall satisfaction of a space’ (Browning et al., 2014). The fireplaces allow users to control thermal conditions, either by using individual controls, or ‘allowing occupants access to variable ambient conditions within a space’ (Browning et al., 2014). This is additionally shown with the ventilation in the building as users can “just ask us if they are hot” and the doors and windows “in the summer when it is hot, we will open them to get an airflow” (Canning, 2023).Figure 57: Manchester Maggie’s Centre Fireplace. Davies, N. (Accessed 29 March 2024)
Figure 58: Manchester Maggie’s Centre ‘Water Feature’. Davies, N. (Accessed 29 March 2024)
Figure 59: Manchester Maggie’s Centre Lighting. Davies, N. (Accessed 29 March 2024)

As thermal pleasure is subjective, it is important to give a degree of control to individuals, ‘which can manifest architecturally (e.g., access to operable windows or shades) or mechanically’ (Browning et al., 2014) (heaters/fireplace). The combination of ventilation and heating contributes towards people enjoying ‘sensory variability’ ‘including variation in light, sound, and temperature’ (Browning et al., 2014); it makes the space more stimulating and less boring.
5. Presence of Water
For this fifth pattern, there is not much water presented throughout this design. The garden does feature a hose pipe which is used to water the plants and vegetation. There is also a small bowl of water amongst a rock in the courtyard. However, this is not a true representation of this pattern as it doesn’t seem a priority in the space; when this question was proposed to Canning, she agreed that the implementation of water features “could be relaxing definitely” (Canning, 2023).
6. Dynamic & Diffuse Light
The sixth pattern is shown through its positioning and extensive use of windows. The combination of direct lighting from large panes of glazing around the building and the diffuse lighting from the triangular windows in the mezzanine space, creates a balanced effect; this provides ‘users with lighting options that stimulate the eye and hold attention’ (Browning et al., 2014) which can also help with circadian rhythm functioning and sleep. Glazed panels in the mezzanine space can be seen in Figure 59 and provides ‘ambient diffuse lighting on walls and ceilings’ on the ground floor and ‘provides a calm backdrop to the visual scene’ which help ‘create a pleasing visual environment’ (Browning et al., 2014); Canning supports this when she compares the space to her old hospital office saying, “it’s so much better and the lighting as well” “is just better for your mental health” (Canning, 2023). The use of curtains in the counselling rooms enables ‘personal user dimming controls’ of the lighting in the space that subsequently mitigates ‘extreme differences’ in lighting such as ‘glare discomfort’ (Browning et al., 2014).

7. Connection with Natural SystemsFigure 60: Manchester Maggie’s Centre View To Nature. Davies, N. (Accessed 2 April 2024)
Figure 61: Manchester Maggie’s Centre Triangular Window Formation. Davies, N. (Accessed 2 April 2024)
Figure 62: Manchester Maggie’s Centre Structure. Davies, N. (Accessed 2 April 2024)

The seventh pattern is represented through its garden space and the view to nature. Around this centre, there are numerous perspectives that provide ‘visual access to existing natural systems’ as shown in Figure 60 and 52 which make users ‘aware of seasonality and the cycles of life’ and the ‘climate and weather patterns’ (Browning et al., 2014). Cloud movement was highlighted as a key characteristic in two patterns: Presence of Water and Non-Rhythmic Sensory Stimuli. Another characteristic of this pattern that succeeds in this building is the ‘design for interactive opportunities’ as the glasshouse provides users the ability to get involved with ‘pollination, growth, aging and decomposition’ of the plants and vegetation (Browning et al., 2014). 
8. Biomorphic Forms & Patterns
The eighth pattern is displayed through its wing-like structure and its complex triangular window formation. Woodwork is mentioned as an example of decor in this pattern; the wooden-frame structure is appealing to the eye and could represent the wings of a bird and the glasshouse as the head (see Figure 54). While users understand that biomorphic forms and patterns are not living things, ‘we may describe them as symbolic representations of life’ (Browning et al., 2014). When asked if she liked the architecture of the building, Canning says “yeah, it’s beautiful. Well, it’s the thing new centre visitors comment on every single time” (Canning, 2023). This suggests that the combination of the ‘window details: trim and mouldings’ (and formation) and the ‘arrangement of the structural system’ (star-shaped columns at centres throughout the building) creates a ‘more visually preferred environment’ (Browning et al., 2014).
9. Material Connection with Nature
The ninth pattern is displayed by using natural materials. The building mainly features timber for its structure and cladding, with a mixture of glass and some steel for the windows. The ‘façade material’ (Siberian Larch cladding) and ‘structural systems (heavy timber beams)’ are both used in this building as different forms of timber because a degree of variability of materials and applications is ‘recommended over high ratios of any one material or colour’ (Browning et al., 2014). The use of wood in particular has been linked with a ‘more subjective “comfortable” feeling’ whereas a large coverage area of wood internally is ‘counterproductive’ (Browning et al., 2014) for users. This building achieves the balance of timber ratio internally well due to the walls and floor mainly consisting of plasterboard and tiles and the furniture being mainly wooden. The door handles and staircase banister are made from wood which feels warm and authentic, and sometimes ‘stimulating to the touch’ as the ‘familiar textures’ such as the ‘wood grain pattern’ can ‘enhance the connection’ (Browning et al., 2014) between users and nature.Figure 63: Manchester Maggie’s Centre Front Entrance. Davies, N. (Accessed 3 April 2024)
Figure 64: Manchester Maggie’s Centre Exposed Structure. Davies, N. (Accessed 3 April 2024)
Figure 66: Manchester Maggie’s Centre Artwork. Davies, N. (Accessed 3 April 2024)
Figure 67: Illustration Expressing The Third Iteration Of The Base Design. 14 Patterns Of Biophilic Design. (Accessed 3 April 2024)
Figure 65: Manchester Maggie’s Centre Ground Floor Plan With Context. ArchDaily. (Accessed 3 April 2024)

10. Complexity & Order
The tenth pattern is shown through its exposed structure, plant selection and use of artwork around the building. The floor plan in Figure 65 displays a complexity in the room design that is ‘expressed as a third iteration of the base design (i.e., with scaling factor of 3, see illustration)’ (Figure 67) that ‘conveys a sense of order and intrigue, and reduces stress’ (Browning et al., 2014). This is confirmed when Canning says, “if there’s a lot of people in the centre you can’t always see if people are in the smaller rooms just by casting an eye” (Canning, 2023). This may be a disadvantage from a staff member’s perspective but it ‘feels engaging and information-rich’ for the centre users as ‘the occurrence of design flows’ correlates to the ‘patterns in nature’ (Browning et al., 2014).



11. Prospect
The eleventh pattern is revealed through the length of the building being greater than ’20 feet (6 metres)’ (Figure 65) and when a space has sufficient depth, ‘spatial properties can be leveraged to enhance the experience by removing visual barriers’ which allows ‘seated occupants to view across the space’ (Browning et al., 2014). Figure 68: Manchester Maggie’s Centre Through The Space. The Architectural Review Website. (Accessed 6 April 2024)
Figure 69: Manchester Maggie’s Centre Mezzanine Space. The Architectural Review Website. (Accessed 6 April 2024)
Figure 70: Manchester Maggie’s Centre Booth Seating. Davies, N. (Accessed 6 April 2024)

Users prefer a longer focal length over a short one as it provides a greater ‘sense of awareness and comfort’ (Browning et al., 2014). First time centre users may experience this unacquaintance with the space and so “you’re wanting it to be an open space because you’re trying to normalise the conversations” (Canning, 2023). 
The mezzanine space (Figure 69) allows two characteristics of this pattern to occur; ‘when high ceilings are present’, ‘interior spaces elevated 12-18” will enhance the Prospect condition’ and also a view from an ‘elevated position’ (internal balcony) ‘can enhance’ ‘prospect’ (Browning et al., 2014). 
12. Refuge
The twelfth pattern is referenced through the multiple reading/seating spaces, the private counselling rooms, and the undercover outside terrace area. As appeared in Figures 60, 66 and 70, this building offers many reading areas that vary in isolation levels; these spaces provide users with an ‘easily accessible and protective environment – a smaller portion of a larger space – that supports restoration’ (Browning et al., 2014). They provide protection (solid walls) on three sides with the other being a glazing or an open space which means the refuge is not entirely enclosed, ‘but rather provides some contact’ ‘with the surrounding environment for surveillance’ (Browning et al., 2014). Canning strengthens this argument by saying “you’re wanting an open space” “but it also is helpful if people do want a little bit of privacy” (Canning, 2023). The undercover terrace space adheres to a key ‘principal spatial condition’ which is ‘protection overhead and to one’s back’ (Browning et al., 2014); as demonstrated in Figures 56, 62 and 63, this statement is true which allows for ‘weather/climate protection’, ‘complex cognitive tasks’ and ‘protection from physical danger’ (Browning et al., 2014).Figure 71: Manchester Maggie’s Mystery. Davies, N. (Accessed 6 April 2024)
Figure 72: Manchester Maggie’s Side Path. Davies, N. (Accessed 6 April 2024)
Figure 73: Manchester Maggie’s Internal Balcony Shot. ArchDaily. (Accessed 8 April 2024)

13. Mystery
The thirteenth pattern is displayed through its peek-a-boo windows, courtyard spaces with shrubbery and the stone paths on the perimeter of the building. The interior of this building lacks many mystery conditions as it doesn’t feature curved edges or organic shapes. However, the landscaping and use of the two courtyards supplies a ‘palpable sense of anticipation, or of being teased’ as the overgrowth of plantings leads to ‘obscuring of depth of field’ (Browning et al., 2014). The surrounding landscape also plays a role in blocking views out of the area since Canning suggests that “you can’t see the hospital and you can just be somewhere else really” (Canning, 2023); a good mystery condition could also be expressed through the ‘obscuring of the boundaries and a portion of the focal subject (i.e., room, building)’ (Browning et al., 2014) and prompts users to further explore the full extent of the landscaping. The small ‘peek-a-boo’ windows in the courtyards and the external glazing in the counselling rooms causes a sense of intrigue as the ‘revolving content’ in these spaces are constantly changing; this means that users are ‘guessing what’s round the corner’ which leads to a ‘heightened curiosity’ and a ‘greater likelihood of encountering other biophilic conditions’ (Browning et al., 2014).
14. Risk/Peril
The fourteenth pattern is displayed using the internal balcony and the overhanging cantilevered roof. The view down to the ground floor from the elevated balcony creates present danger from the risk of heights and falling (Figure 73); this danger, however, is ‘inert and unable to cause harm due to a trusted element of safety’ (Browning et al., 2014) from the banister. Additionally, design considerations such as ‘architectural cantilevers’ like the overhanging roof (Figure 52) uses ‘gravity’ to enhance the risk element and can feel ‘exhilarating, and with implied threat’, ‘dangerous, but intriguing’ (Browning et al., 2014). This pattern is hindered by the function of the mezzanine space from a centre user’s perspective; Canning states that “they don’t go up there. People have gone up there and we’ve said it’s just for staff” (Canning, 2023). This drastically reduces the probability of this pattern occurring as centre users are deterred from exploring this section of the building; this goes against the entire core principal of Maggie’s. This is similar to the hospital design which Maggie’s brief states is ‘demoralising: the closed doors implying secrets withheld’ (Maggie's Architecture and Landscape Brief, 1995). Although, this is not a design flaw from the architects themselves and can therefore not be criticised in the final evaluation of the building. Figure 74: Manchester Maggie’s Overhanging Roof Drawing. ArchDaily. (Accessed 8 April 2024)





























Chapter 4 - Review of Findings

[bookmark: _Hlk164466352]“How is Biophilic Architecture incorporated into Maggie’s Centres and how does this contribute positively to the user’s perception of the buildings?”

[bookmark: _Hlk164632064]In this section, the biophilic performance and efficacy of each case study will be critically analysed through several graphs that illustrate the biophilic parameter results. The buildings will be closely compared to one another to determine their success in each section. Numerous variables and factors have been instrumental in shaping these outcomes; for instance, it is imperative to consider that the illustrations were crafted subsequent to site visits and interviews, thereby potentially exerting an influence on the resultant analyses. User feedback gathered from the original interviews and a comprehensive array of articles will be meticulously examined to gain their overall perceptions of the buildings. Given that only one patient was interviewed during the primary research phase of this dissertation, arriving at scientifically conclusive findings for each case study may pose a challenge. Nevertheless, insights from the remaining interviews can offer valuable perspectives on the overall user perception of the buildings. The outcome drawn from the perception of the Maggie’s Centres can be contrasted with the negative impacts of user-wellbeing often associated in hospital architecture. This comparison aims to discern whether the centres notably enhance well-being and contribute positively to overall user happiness.

Biophilic (Performance)

The initial phase of this chapter involves evaluating the Biophilic Performance of each building and comparing them against one another. Figure 75 showcases a bar chart illustrating the outcomes derived from the Heat Table. Notably, the Manchester centre garnered the highest number of first-place rankings, securing eight titles, while the Cardiff centre received the fewest, with just one. This suggests that Manchester demonstrated the highest engagement across 8 out of the 14 patterns among all the centres. According to a Biophilic Design Review article, the Falling Water building by Frank Lloyd Wright ‘conforms to the principles of biophilic design’ and based on the ’14 patterns of biophilic design’, ’13 patterns are identified in this building and every’ one ‘of the spaces created a connection to nature either directly or indirectly’ (Ngwia & Frank, 2013). Similar to the Manchester centre, they both reflect the same number of patterns identified and the centre should therefore be considered an exemplar of biophilic design. Conversely, the Swansea centre claimed the greatest number of second-place rankings, totalling six, indicating its second-best performance among the case studies. On the other hand, Cardiff ranked lowest, with nine last-place titles and two patterns not exhibited in the building at all. It is crucial to acknowledge that these findings were influenced by the specific circumstances of each site visit, with some factors not fully accounted for; for instance, during the site visit to the Cardiff centre, the office space was occupied, rendering it unvisited and unphotographed. These rankings also rely on personal judgement and could be represented differently by other individuals; however, the rankings do indicate a noticeable pattern that signifies truth to the outcome. Heat Table Results
Bar Chart Showing Heat Table Results
Number of Patterns Hit
Figure 75: Bar Chart Showing Heat Table Results. Davies, N. (Accessed 9 March 2024)
Nature In The Space
Natural Analogues
Nature Of The Space
Figure 76: Pie Charts Illustrating Each Case Study’s Percentage Score For The Three Sub-stages Of The 14 Patterns of Biophilic Design System. Davies, N. (Accessed 11 March 2024)

For instance, these are three pie charts indicating each centre’s involvement in the sub-stages of the pattern system. Nature in the space indicates the physical elements present in nature and integrates them into a space through elements like plant life, water and animals that trigger senses such as sight, sound, and scent. Manchester performed the best in this department with 50% of the overall score. Correspondingly, ‘68% of the Nature in the space pattern used in the falling water house while natural analogues pattern and nature of the space had 16% each’ (Ngwia & Frank, 2013). This indicates this is the ideal ratio of the three categories for expressing biophilic design as ‘Frank Lloyd Wright harnessed the potentials of nature within the environment’ that people want to see, ‘interact’ with and ‘experience nature in a built space’ (Ngwia & Frank, 2013). For example, if Manchester’s had its own personal pie chart, it would display 52.94% for Nature In The Space, 17.64% for Natural Analogues and 29.41% for Nature Of The Space. This suggests that the physical attributes are clearly superior in the Manchester building as they conform more with the attributes of Falling Water than the other centres.
Natural Analogues deals with the organic, non-living, and indirect evocations of nature such as objects, materials, colours, shapes, sequences and patterns. The Swansea centre marginally outperformed the other buildings in this area which implies its design and structure has strong biophilic qualities. The other centres also performed well in this sector and indicate that Maggie’s centres overall display very good design in terms of biophilic assets. 
Nature of the space addresses spatial configurations in nature such as obscured views, revelatory moments, and our fascination with the slightly dangerous or unknown. Both the Swansea and Manchester centres each scored exactly 43.5% in this field whereas the Cardiff centre scored significantly less with 13%. One plausible reason for Cardiff's comparatively lower score could be attributed to spatial limitations inherent in its single-story structure, which restricts opportunities for expansive or elevated views. 
This line graph depicts scores out of 10 for each pattern examined in every case study, based on the 14 Patterns of Biophilic Design system. As illustrated, there is a discernible trend where Manchester's line exhibits greater consistency overall compared to the other centres, achieving parity, or surpassing its counterparts in seven out of the fourteen patterns. This results in a total score of 95 for the Manchester centre, 78 for Swansea, and 56 for Cardiff. From these graphical representations, it becomes evident that Manchester consistently outperforms the other case studies by a significant margin, establishing its superiority in terms of biophilic design. However, new research has ‘concluded that there is a need for a Pattern 15 that identifies a ‘Virtual Connection with Nature’ that recognises artificial or surrogate visual connectivity “to a simulacrum of natural elements, living systems and natural processes”’ (Downton et al., 2017). Representative examples include ‘artificial skies, animatronics and portrayal of nature via virtual reality’ that contribute to ‘stress reduction’, ‘cognitive performance improvements’ and ‘emotional, mood and preferences that positively impacts upon human attitudes and overall happiness’ (Downton et al., 2017). This article has realised that this pattern displays weaker effects to pattern 1 (Visual Connection with Nature) but is still necessary for achieving these key human physiological and psychological results.Score Out Of 10
Figure 77: Line Graph Depicting A Score Out Of Ten In Every Pattern For Each Case Study. Davies, N. (Accessed 11 March 2024)


Perception (User Feedback)
The second phase of this chapter is the User Feedback section where all user perspectives from patients to staff and architects are investigated. Due to the incapability of interviewing patients from all three case studies, this section will rely on second-hand research to underpin their experience of the other buildings. However, a follow-up interview with the Swansea Maggie’s Centre patient was conducted successfully and will provide valuable insight in this segment. Users of the buildings have different needs and requirements to satisfy a positive perception of the buildings. The Maggie’s Centres were designed specifically for the patients and therefore their opinions and perceptions of the buildings are the most fundamental.




Patient’s Top Five Patterns
[image: job, signal, Businessman, signs, work, Maps And Flags, symbol icon]From the follow-up interview with Martin, it was conclusive that his biggest priority was to “relax a bit then and I can get my thoughts together that’s what I use it for. It’s a space away from the medical surrounding” (Martin, 2024). Due to the repetition of this comment throughout the interview, it’s evident that the pattern Refuge, is crucial to Martin’s experience of the building. The correlation between the Manchester and Swansea centres outperforming Cardiff in this pattern could be related to their superior landscaping. The Cardiff centre looks directly onto the hospital grounds from the front which would negatively impact Martin’s perception of the building; therefore, demonstrating the ‘impact of gardens and greenery was the barrier and buffer effect between the centres, and hustle and bustle of the outside, nearby hospitals environment’ (Tekin et al., 2023). As indicated in Table 2, this pattern’s medical benefits include a reduction in stress, lowered blood pressure and heart rate. 
[image: 8. Biomorphic Forms & Patterns | rootedinnature]According to Tekin’s graph (Fig. 34), a range of patients from other Maggie’s centres have quoted that the main attributes of Refuge come from Architectural Form (Biomorphic Forms & Patterns) and Sense of Belonging (Connection with Natural Systems). Martin signifies that Biomorphic Forms & Patterns are vital to his experience of the buildings through the quote: “I find the building relaxing because of the shapes” (Martin, 2024); this demonstrates the medical effects of this pattern which include: enhanced cognitive performance and helping reduce stress. The Swansea building outperformed the others in this category as additional patients from the centre also display ‘comments on the ‘unconventional striking shapes’ and ‘visual eccentricity’’ which ‘aroused curiosity and encouraged people to step in’ (Tekin et al., 2023). 
[image: Waterfall of natural vacation vector icon. Nature sign. Graph symbol for  travel and tourism web site and apps design, logo, app, UI Stock Vector  Image & Art - Alamy]Connection with Natural Systems is a crucial pattern for a patient like Martin as his experience at Maggie’s is enhanced by all the “plants and even animals and watching the seasons change” (Martin, 2023); this leads to many medical benefits as a view to nature is suspected to increase positive health responses. For instance, ‘some plants reflected the seasonal changes and transformed the centres’ atmosphere’ as it ‘was perceived as refreshing and motivating while patients were trying to survive’ (Tekin et al., 2023). The Swansea centre fell short in this pattern while the Manchester centre excelled; Martin repeatedly refers to other processes in nature outside of the building such as “fishing, it’s about being on the lake watching the ducks swimming or the birds flying overhead” (Martin, 2024). The incorporation of these natural processes could be better applied to the biophilic design of the Swansea building as portrayed in Manchester’s landscaping and glasshouse. 
[image: Minimalistic Tree in Window Icon Vector Illustration Stock Illustration -  Illustration of window, curved: 283764819]Visual Connection with Nature is frequently mentioned by Martin when he states, “you don’t think of things because you might be looking at the flowers or the trees and the colours” (Martin, 2024). There are many benefits to observing nature such as lowered blood pressure and heart rate, improved mental engagement/attentiveness and a positively impacted attitude and overall happiness. Patients from other Maggie’s Centres observed the gardens as a gateway to bring nature into the building and many mentioned that ‘the most noticeable factor’ ‘was the affordance of visual connection, such as a view of the sky, water, or greenery’ as it ‘made the centre calming, peaceful’, ‘welcoming, inviting, a safe place, house-like’ (Tekin et al., 2023). This matches Martin’s description exactly as he states, “it’s a safe space where I feel I can be at home and at ease” (Martin, 2024). The Manchester and Swansea centres surpassed Cardiff in this area as they enabled ‘access to the stunning views present in some locations to create a strong connection with nature (e.g.,’ ‘South Wales)’ (Tekin et al., 2023).
[image: Heating and cooling industrial ventilation systems, aeration and wind  symbols. Hot and cold, dry and moisture airflow vector icons. Aeration  conditioner, ventilation conditioning, air fan illustration Stock Vector  Image & Art -]Thermal & Airflow Variability was also mentioned as a valuable pattern to Martin as during his treatment of chemotherapy he “couldn’t even breathe in the cold air I had to put a scarf over my mouth because of the oxaliplatin it reacts to the cold” (Martin, 2024). This directly correlates with other: ‘cancer patients’ as they ‘highlighted the fact that they were very sensitive to the cold due to chemotherapy side-effects’ ‘thus, thermal comfort was more important in Maggie’s Centres compared to standard design principles’ (Tekin et al., 2023) (patterns). The health benefits associated with this pattern are an increase in user concentration, comfort, well-being, and productivity. Martin also states that “even the window being open I couldn’t have that” which shows that ‘manually adjustable windows and sliding doors helped people to feel comfortable and relaxed’ (Tekin et al., 2023). The Manchester centre emerged as the leader in this pattern, with Swansea following closely behind and indicating an improvement to a patient’s interaction with these buildings. 

Staff Feedback
During all three interviews, the staff members were asked what they would change about their respected centres, and it was concluded that nothing should change; instead, they all reiterate: “I’ve come from an NHS building so” (Holliday, 2023) “coming from working in a city centre hospital with no window in my office” (Canning, 2023) “and obviously they don’t get any day light. So yeah, it’s quite a contrast” (White, 2023). The Dynamic & Diffuse Lighting is therefore an important pattern for the staff members as receiving sunlight ‘helped some of the staff to feel less stressed compared to working in their previous jobs in closed, mainly artificially illuminated wards’ (Tekin et al., 2023). They also all mention the importance of having an “open space because you are trying to normalise the conversations” (Canning, 2023) and “easily see who’s coming into the building” (White, 2023). The centre in ‘South West Wales, the staff area was situated on the upper level and given a visual connection, so that visitors ‘could be informally supervised’’ (Van der Linden et al., 2016). This relates most to the pattern Prospect and allows the buildings to be “a space away. If you want to talk you can but you don’t have to talk, I said. It’s not about talking it’s just a place there to be used” (Martin, 2024).

Architect’s Feedback
The main driving factor behind the Cardiff Maggie’s Centre is “the idea of connecting to nature is the whole idea of the building” because “I’m very much premised on the idea that having a beautifully considered environment is good for your wellbeing and is good for your health” (Jones, 2023). He focuses his design on the artistic aspect of architecture whilst catering for user’s comfort levels through Material Connection with Nature. ‘Material choice was one of the most mentioned design vehicles to create a welcoming and relaxing environment by the architects. In particular natural materials, timber’ (Tekin & Urbano Gutiérrez, 2023). This directly coincides with Jones’ principles that “the idea of natural materials using a lot of timber and we use natural light as a building material. So, it’s natural light, naturals, and nature” (Jones, 2023). Comfort levels (Thermal & Airflow Variability) in Maggie’s Centres are mostly derived from being “super highly insulated” and the antithesis of “energy inefficient and” poor “airtightness and rubbish windows” (Jones, 2023). Thermal comfort in environments has been ‘increasingly linked to productivity’ and users who have control over ‘natural ventilation, have been found to have increased productivity’ and ‘less illness’ (Newman et al., 2015).


Buildings (Hospital Comparison)

Design Differences
The philosophy behind Maggie’s Centre design was to “make a building that was the antithesis of the NHS. The antithesis of what an NHS Hospital used to look like” (Jones, 2023). The main problems with existing hospital design are ‘the adverse impact of hospitals’ enclosed interiors and deep-plan healthcare facilities on human health’ and ‘neglecting the important role of daylight’ (Samir, 2021). Similar to Canning’s description of an office without a window in an NHS hospital that you wouldn’t find in Maggie’s Centre: the “lighting as well, everything about it is just much better for your mental health” (Canning, 2023). There are examples of current hospitals that incorporate aspect of biophilic design such as the in Singapore that uses ‘sunshades and wide overhangs’ to ‘control the amount of heat and light allowed into the corridors’ (Samir, 2021). This design feature would improve Martin’s experience of the hospital as currently he states, “a hospital can be a very cold environment” with “nothing comfortable there” (Martin, 2024).Figure 78: Khoo Teck Puat Hospital. GreenRoofs.com (Accessed 18 April 2024)

Maggie’s Brief states that hospitals are there to provide a service, and Maggie’s is there to help the patients through their treatment. However, Jones declares that “the new Velindre, they’re goal was to make the hospital more like Maggie’s and less like the NHS” (Jones, 2023) as they realised the ‘endless corridors, the signposting, the artificial light’ was making users ‘feel like very small cogs in a very large machine’ (Maggie's Architecture and Landscape Brief, 1995). It was clear from the interview with Martin that he would spend as little time in the hospital as possible as “I’d say to the nurses look I’ll be back I’m going up to the Maggie’s to have a cup of coffee” because he’d be in “a little room with a little chair” (Martin, 2024). Hospital ‘rooms are all nearly identical in terms of dimensions, window size, arrangement of beds, furniture’ which causes patients to stay a longer duration in the hospital as patients ‘whose views were of the hospital’s exterior walls’ as opposed to a view of nature were ‘to recover sufficiently to be released’ was ‘a decrease of 8.5%’ (Samir, 2021).Figure 79: Singleton Hospital Corridor. M&P Contractors Wales Ltd Facebook (Accessed 18 April 2024)


Wellbeing Differences
The four types of wellbeing that affect patients in a clinical environment are: physical, social, emotional, and psychological wellbeing. A contributing biophilic factor for these could be ‘comfort, as heat balance’ (Thermal & Airflow Variability pattern), ‘provides physiological comfort, safety, physical wellbeing’ (Singh, 2021). Within a NHS hospital environment, “they haven’t got nice seats to sit on they’re all hard. There’s nothing comfortable there” and “at least with Maggie’s you can get a bit of comfort you can relax with soft chairs” (Martin, 2024). The Bridgepoint Active Healthcare in Toronto, Canada ‘offers many get-together spaces for patients, staff, and the Local area’ (Prospect pattern), ‘including a vast ground floor patio with a cafeteria’ as ‘from the healing power of gardens’, ‘socialisation is an essential part of treatment’ (Singh, 2021). Martin claims the Swansea Centre “does improve my mood” and “sometimes I talk to them, talk to Lucy and all of them and they have a chat. I’ve told them before it’s a safe space” where “you can have a cup of coffee on the table; you get none of that in a hospital” (Martin, 2024). As shown from Figure 79, corridors and ‘waiting areas of the outpatient hospitals are characterised by a high state of anxiety and emotional tension’ (Pellitteri et al., 2014) because ‘complete refuge – protection on all side – is not necessarily the most appropriate or effective solution’ (Browning et al., 2014). However, Martin notices people rushing into the hospital for their appointment and he’s “relaxed and totally chilled out and they’re sort of on edge you can see it”, so he asks them “have you been to Maggie’s, and they say no and I always direct them to it then see” (Martin, 2024). One study showed that ‘patients’ recovery is based on their psychological status. Patients spend most of their time in in-patient rooms, so these rooms come into question’. The two psychological factors depicted in this article are privacy and comfort; users in two case studies explored in this experiment, Erdem Hospital, and Istanbul Medical Faculty, were ‘dissatisfied with service. Patients themselves do not feel at home and safe’ which causes ‘stress, anxiety and fear’ (Pellitteri et al., 2014). Figure 80: Bridgepoint Active Healthcare, Toronto, Canada. Architect Magazine (Accessed 18 April 2024)


Future Research
[bookmark: _Hlk164388236]If this dissertation was to progress further, I would research into methods of integrating biophilic design strategies into existing healthcare facilities like general NHS hospitals to improve user wellbeing for patients with all illnesses. One example includes when people are ‘exposed to images or illusions of nature such as an artificial sky’ (Downton et al., 2017) or the “15th” pattern as suggested from the article, it would enhance hospital rooms buried deep within the building that don’t have access to natural systems. But hospitals are “like they are because there are hundreds of pages of rules and regulations surrounding how they operate” (Jones, 2023) and “the NHS hasn’t really got the money now to go with the funding. If they built a new hospital yeah it would be great” (Martin, 2024); which is exactly what White Arkitekter practice has secured with a ‘part-timber cancer centre in the Welsh capital which, it claims, is set to become the ‘most sustainable’ hospital in the UK’ due to its use of low-carbon, locally ‘sourced materials’ that delivers a ‘‘breathable’, ‘flexible’ and ‘naturally calming’ space for staff, patients and their families and visitors’ (Spocchia, 2023). Evidence-based design is integral to healing hospitals, aiming to enhance patient outcomes and reduce stress through existing research on hospital design and its impact on the users; it seems like the new Cardiff hospital has used this approach on the Cardiff Maggie’s as it is “a great example of biophilic design” and poses the question, “why isn’t everything as good as Maggie’s”? (Jones, 2023).Figure 82: Timber Cardiff Cancer Centre Interior. Architects’ Journal (Accessed 18 April 2024)
Figure 81: Timber Cardiff Cancer Centre. Architects’ Journal (Accessed 18 April 2024)


























Conclusion

To begin with, the dissertation uncovered that users' perception of Maggie’s Centres had a positive impact on their wellbeing. According to the Maggie’s Website, more than ‘98% of visitors gave a positive rating (good or excellent)’ of their experience at Maggie’s and ‘99% stated Maggie’s was meeting their needs’ (Maggie’s, n.d.). In 2012, Swansea Maggie’s Centre won the Royal Institute of British Architecture (RIBA) Award for Wales (Bustler, 2012), in 2017, Manchester Maggie’s Centre won the RIBA National Award (Lynch, 2017) and the North West Regional Award (RIBAJ, 2024) and in 2019, Cardiff Maggie’s Centre won the RIBA National Award and the Royal Society of Architects in Wales (RSAW) award for Wales (RIBA, n.d.). These awards are the most prestigious medals in the field of architecture and displays the exceptional quality and innovation of the building’s design. The fact all three buildings have achieved RIBA Awards shows that they are a few of the best examples of contemporary and biophilic architecture in the UK. 
Moreover, the investigation revealed that biophilic design plays a pivotal role in enhancing the quality of healthcare environments. While all three Maggie’s Centres incorporate significant biophilic design elements, the Manchester Centre emerged as a frontrunner in terms of biophilic performance and connection with nature. However, it is important to acknowledge that the Swansea and Cardiff Centres also provide a supportive and healing environment for their users, demonstrating the versatility and effectiveness of biophilic design in healthcare architecture.
In terms of the framework used, it is acknowledged that the ‘14 Patterns of Biophilic Design’ uses scientific methods that are deemed questionable. One example is derived from Terrapin Bright Green’s fourth publication: ‘The Economics of Biophilia’ where across these field of experiments, ‘some patient rooms had views to a cluster of trees and bushes, while others faced an exterior brick wall’ that resulted in shorter ‘hospital stays’ and ‘lower rates of pain medication consumption’ (Browning et al., 2012). It is obvious that this experiment isn’t scientific as it’s a single-sample study and lacks randomisation. Without controlling for these variables, it's difficult to determine whether the view itself caused the observed differences.   However, the report is ‘supported by scientific knowledge’ (Tekin & Urbano Gutiérrez, 2023) from other academic pieces of writing with experiments of their own and is overall a respectable guide to create good biophilic design that evokes a sense of healing for its users. 
In future research, exploring the long-term effects of biophilic design on patient outcomes and staff wellbeing could further enhance our understanding of its impact and inform future design practices. Biophilic design is not a one size fits all approach and therefore each new healthcare facility needs to consider the ‘building occupants, location and function’ (Gillis & Gatersleben, 2015) and without charity funding, cost is also a major factor. In 2020, all Maggie’s Centres in the UK supported almost ‘210,000 visits from people with cancer and their family and friends’ (Maggie’s, n.d.). 
In conclusion, this dissertation contributes to the growing body of research on biophilic design and its impact on healthcare environments. It is hoped that prestigious architects will continue to design and build more Maggie’s Centres and hospitals that reconnect users with nature, thereby improving physical, psychological, and emotional wellbeing for those who need it most. By highlighting the effectiveness of biophilic design in enhancing user wellbeing, this study provides valuable insights for architects, healthcare professionals, and policymakers, paving the way for the creation of more healing environments in the future.
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