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Abstract
This paper discusses a meta-synthesis conducted to identify, compare and synthesize the published qualitative literature on a paradigmatic example of non-institutional cancer support centres, Maggie’s centres. These centres are well known for their uniquely designed buildings and curated spaces, where architecture and gardens have been at the heart of the centres’ philosophy since their inception, with the aim to provide a clear agenda that supports bespoke healing environments. Previous research has thoroughly analysed this unique approach to therapeutic environments, not only confirming the importance of designed space as originally conceived by Maggie’s but also identifying precise values associated with specific elements within their design. The compilation and examination of all these data through the lens of biophilia contributes to our understanding of the role of nature in cancer patients’ lives. The comprehensive representation of cancer patients’ nature experiences, permitted the identification of critical values and design opportunities, crucial to guide future research and therapeutic environment development.
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Introduction
The World Health Organization (WHO) defines health as “a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity” [1]. The concept of therapeutic environments implies that the atmosphere of healthcare facilities can affect the patient's recovery period or adaptation to particular acute and chronic conditions [2]. Healing environments are not only places where patients are treated with the most advanced medicine and technology, these should also be places that support their users (staff and patients and their families), in psychological, emotional and social terms [3].
The importance of these environments was widely accepted after Florence Nightingale, a trained nurse, asserted her observations during the Crimean War in the mid-19th century. Nightingale’s principles outlining the design of wards included considerations in relation to the natural elements, quantity of windows and daylight quality, bed placement and space layout, atmosphere and spatial quality, comfort related to heating and ventilation systems and materials and colour [4].  
Nightingale’s principles were followed in the late 19th and early 20th centuries, however, with the advent of the germ theory, the environmental approach to health became exclusively focused on healing with medical interventions and surgery [5]. Today’s “mega hospitals” [4]or “mall hospitals” [6] have centred their efforts on achieveing efficiency and satisfactory hygiene standards and controlling the emergence and spread of infections, disregarding other considerations, such as the inclusion of  nature in the built environment, which was historically present in the typology [5], [7]. Charles Jencks, architect and co-founder of Maggie’s Centres, described this type of health facility as a factory-hospital, where the relevant medical and technical resources are dedicated to mass health, and expressed the need for non-clinical, human-centred therapeutic centres [8]. The success of these centres together with recent research on the field, have brought to the forefront the need to include other parameters in our design briefs, where the role of nature, and with it the application of biophilic design, seems paramount.
The emergence of biophilic design as a discipline refers to the innate human connection to nature and natural processes to promote health and well-being in the spaces we inhabit [9]–[11]. The principles that define biophilic design can be examined from three different perspectives: as established in building regulations and standards, as used in design practice and as investigated in research practice. When examining each of these areas, we can find several issues and disconnections. In practice and regulatory frameworks, we can observe the use of an unbounded design framework that is not underpinned by scientific facts, do not prioritise principles or parameters, and even considers as a design intervention the use of disparate evocations of nature that do not hold a meaningful sustained connection. In scientific academic environments,  there is abundant research on many of the different aspects of biophilic design, but all of this in-depth research providing scientific facts about the importance of nature on humans has happened separately or for a specific design parameter, and not in a holistic way. Thus, the ultimate goal of this research study is the redefinition of a holistic and scientifically underpinned biophilic design framework, with a focus on therapeutic environments. This research also aims to hierarchise the parameters included in the new framework in a way that can more efficiently guide designers, revealing which are the most critical for promoting and supporting human health and wellbeing in therapeutic environments. 
The work presented in this paper was developed within this general framework, and will specifically discuss the role of biophilic design in therapeutic environments in the case of Maggie’s centres, as paradigmatic examples of non-institutional therapeutic centres for those who are affected by cancer. In particular, it will focus on the role of biophilia to satisfactorily affect two of the most prominent characteristics of these centres, as ‘welcoming’ and ‘relaxing’ environments.
These centres are well known for their uniquely designed buildings and curated spaces. Architecture and gardens have been at the heart of the centres’ philosophy since their inception, with the aim to provide bespoke healing environments. This original belief led to the creation of a distinctive architectural brief [12], and the careful consideration of designers, to develop an extensive national and international network of centres. Previous research has thoroughly analysed this unique approach to therapeutic environments, not only confirming the importance of designed space as originally conceived by Maggie’s, but also identifying precise values associated with specific elements within their design [12]–[18]. 
Methodology
This research aimed to investigate Maggie’s centres architecture from the users’ and the designers’ perspectives, assessing their experiences of the building and their design intentions. There is previous research on these centres which included ethnographic studies (interviews, focus groups, observations, questionnaires) but had been done from different standpoints. Thus, a great amount of qualitative data was lying in all these publications which had not been analysed through a biophilic lens. Particularly, direct quotation speeches of users and architects, obtained via interviews and focus groups, may be considered as primary data as they have not been processed by other researchers. Although this methodology examined all the architectural and biophilic design parameters, this paper mainly focuses on the welcoming and relaxing effect of Maggie’s centre architecture on patients and their families.
The meta-synthesis methodology followed a systematic search strategy, an analytical data extraction and classification, and an interpretive result analysis.   Initially, scoping searches were conducted in December 2020 to provide an overview of relevant literature and insight into the framed draft of databases. The review protocol was designed in the light of the scoping searches (Table 1).
Table 1: Searching protocol.
	

	Inclusion Criteria
	Exclusion Criteria

	Population
	The patients, staff, visitors who used these therapeutic spaces on a regular basis, and designers of any Maggie’s centres
	Others

	Nature of the
Intervention
	Maggie’s Centres
	Others

	Comparators
	Architectural and biophilic design parameters
	Others

	Outcomes
	Direct quotations for Maggie’s architecture
	Studies that examine only one or inadequate number of patterns.

	Cultural / Linguistic
	English
	Non-English

	Time Period
	1996 to current
	Pre-1996

	Study Design
	Qualitative
Any primary comparative study
	Reviews

	Types of Documents
	Academic journals, conference material, theses, and architectural magazines and books

	Architectural news

	Databases
	Scopus, Web of Science, JSTOR, ProQuest, ScienceDirect and Ebscohost

	Searching Syntax
	"Maggie's centre" AND (architecture OR building OR design OR environment).



The main search was conducted on 14th December 2020 on six databases decided. The language was limited only to English, and the searching period goes from 1996 (when the first Maggie’s Centre was opened in Edinburgh) to the searching date (14th December 2020). A total of 97 publications were exported to Rayyan QCRI, a systematic review software, developed by Qatar Computing Research Institute, that helps accelerate the initial screening of abstracts and titles using a semi-automatised process [19]. 
After removing 10 duplicates via this software, an initial screening was done by reading abstracts and checking full-texts in some particular cases.  Thus, 18 studies were employed for the full-text reading stage, while 69 papers were excluded, meanwhile, five more publications were included externally for full-text reading in this stage.   During the full-text reading of 23 publications, 13 documents were included: one PhD thesis, one conference poster, three conference proceedings, one book chapter, three architectural magazine papers and four academic journal papers (Figure 1). These 13 resulting documents were imported to Nvivo 12 software for qualitative analysis. 
All 13 documents were analysed in the NVIVO 12 software by creating codes. Codes were created regarding the content of the data by considering biophilic design elements that were framed by previous researchers [9], [20], [21] and their outcomes on human health and wellbeing. However, this paper mainly focused on the welcoming and relaxing impact of biophilic design elements of centres, which is the most important characteristic outcome of nature-based design approaches of Maggie’s architecture. 
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In order to guide the commissioned architects to design the centres, Maggie’s published the Architectural Brief [12], a document that describes emotional and design requirements based on cancer patients’ needs. Apart from the technical space requirements, the brief strongly emphasises that the centres should have a welcoming homely atmosphere where the users can benefit from natural elements. On the other hand, the architects aimed to create a homely welcoming and relaxing atmosphere based on their own research, since the main issues of people with cancer experience are related to stress, depression, and anxiety [18]. Thus, this analysis mainly focused on how the welcoming and relaxing feelings of biophilic design elements helped to deal with stress, depression and anxiety while users taking part in random activities in Maggie’s centres, such as classes (healthy lifestyle, nutrition, yoga, etc.), one by one therapy delivery, or socialising. 
Table 2: References to the Welcoming-Relaxing spaces, and interrelation with the other codes referred together.
	




First of all, the analysis showed that there was a very strong connection between the personal past of the users and their welcoming and relaxing perceptions of the space (Table 2). The interviewees expressed very frequently that they felt like ‘coming home’, therefore they had a feeling of being welcome and safe when they entered the centres [17], [18], [22]–[24]. One of the reasons why they associate the Maggie’s centres as a homey environment was their actual personal and cultural perception of what home means to them and their families. Therefore, there was a strong connection between the sense of belonging, a biophilic design attribute, and the feeling of welcome and relaxation.  

In terms of architectural planning, the most mentioned welcoming characteristic was the entrance of the buildings. People found Maggie’s centres as non-clinical and quite welcoming since there was no reception desk, they just felt relaxed to enter the buildings without hesitation or feeling intimidated. The reassuring small entrances were considered as relaxation places that helped people to prepare themselves before entering the centre, and it slowed people down with a homely feeling [13], [16], [17], [22]. People criticized the layouts of centres a lot in a positive way, mostly associating them with relaxing safe places due to the distinguishing plan from clinical settings.

One of the most important biophilic design elements that enhanced the welcoming atmosphere was the greenery (Table 2). Plants and landscape greenery were perceived as “healing” [13], “admirable”, “fantastic”, “feels like home” [22], “peaceful”, “relaxing”, “protected space”, “feeling safe” [25], “alive and changing”, “sense of welcome”, “barrier with the outside world”, “buffer zone”, “threshold”, “place of relaxation” and “calming” [18], [26]. The garden and plants slowed people down and conforted them when they approached the buildings, and encouraged them to enter [26] It was widely accepted by the interviewees that the gardens and greenery had a powerful relaxing effect on them, even in a very short distance walk in the gardens before arriving at the entrance, it made them feel calm and relaxed.
 
The daylighting design was also an important factor, which aroused a homely feeling by relaxing the patients. Together with the greenery, air, and colour, the daylight engendered pleasant thoughts in the visitors. The welcoming and relaxing effect of light in the centres was indicated frequently [26]. 

The results also showed that bringing the outside to the inside, either through views or physically, was highly associated with the welcoming and relaxing feeling (Table 2). According to the interviewees, the inside-outside relationship made the centres ‘calming, peaceful [17], welcoming, inviting, a safe place, house-like [26], relaxing, uplifting and healing’ [27]. Viewing out, particularly to the vegetation of the gardens or the blue sky, encouraged the feeling of relaxation and a sense of comfort [16], [18], [22], [26], [28].

As cancer patients, the visitors stressed their sensitivity to the cold, thus thermal comfort was one of the important parameters, and the inclusion of the fireplace was successful at providing a welcoming feeling [22]. In some centres with interior  gardens, this feature was appreciated, especially as it provided thermal comfort while allowing people to enjoy the feeling of being outside and encouraged the connection with green elements in cold weather [22]. Also, manually opening windows and sliding doors helped people to feel relaxed, since they can easily step into or incorporate an environment with different temperature and air quality [22].

Maggie’s architecture uses different natural materials to create welcoming, warm and safe places, which were also employed to attract attention and curiosity in some cases. The materials, in general, were seen as a greeting part of the centres with their texture and tactile features [16]. The wood was welcomed by many of the patients and commonly mentioned with its ‘warmth’ and ‘natural feeling’, which settled their minds [26]. The wood and timber trusses were also associated with the quality of architecture, as they attracted the people’s attraction and created a refuge space where they felt safe and relaxed [16], [26].  Even though the interviews did not specify any other particular material, the choice of material, and their textures and tactile qualities were widely appreciated, and as shown in Table 2, they created a welcoming and safe atmosphere with warmth and greeting [16].

Some responses referred to the interior paintings and natural colours too. The splash of warm colours and tactile texture of materials at the entrance were also stated as engendering elements of feeling welcome and the warmth of the greeting [16], [26]. A response indicated that colourful decoration had a sense of family and immersed  them with feelings of welcoming and relaxing.

The multisensory experience offered by natural elements was one of the most effective ways to create a welcoming and relaxing environment. The gardens enabled the users to experience a variety of fragrances, sounds and textures, stimulating all their senses, which enhanced the feelings of relaxation, greeting, safety and encouraged them to stay there and fight death.  In the building, the visitors were smelling the spiritually rising natural fragrances of plants or the wood-burning fireplace rather than the smell of medicine, so this olfactory experience triggered again a sense of being relaxed or a sense of belonging by recalling memories from personal past [26]. 

The sounds had a similar impact as the smells in terms of recalling memories back, which helped to improve feelings of welcome and relaxation. The most mentioned sounds were originated from the gardens: the moving and rustling tree leaves, branches, and plants [15], [26]; patterns of rain on the huge leaves [29], the joyful singing and chirping of birds [15], the bumble of bees [26] or chickens crowing [18]. The gardens were “never dead” with all these movements and sounds, this aliveness made the cancer patients feelings go up while they were endeavouring to survive [26]. Also, the people enjoyed the sound of water elements, which gave them relaxation and welcomed them by calming down. The water elements also had a visually welcoming impact by slowing down the visitors [15].
According to all these examined studies, the architects were substantially successful about the auditory experience and they created a welcoming, changing and alive atmospheres in Maggie’s centres. 

Prospect and refuge, another of the space parameters of biophilic design [20], successfully encouraged welcoming and relaxing feelings in Maggie’s centres as well. The centres provided safe environments where the users had the impression of refuge while allowing them a strong visual connection with the outside. This balance triggered the relaxing and welcoming feelings [16], [17], [22], [26], [28], [30].  Thus, the staff stressed the importance of the welcoming and safe atmosphere that comes from the possibility of using the centre privately but without being isolated [17]. The kitchen table and the atmosphere of the kitchen had a powerful effect on  the feeling of safety and refuge on patients,. It  was claimed that this space was very successful at immediately calming down most angry and worried patients, as  the place was safe enough to socialise with the mind at peace [22]ocialising opportunities enabled in the centre also enhanced the feelings of welcome and relaxed, since people became more open for socialising with each other when they felt relaxed and welcomed. 

Conclusion
The results showed that creating a welcoming and relaxing environment was the most important of all architectural features of the therapeutic environment in the context of Maggie’s centres. The welcoming-relaxing code was referred to in 71 responses, not only reflected in the interventional elements but also in the outcome elements referred to this code. 
Analysis of welcoming and relaxing characteristics of biophilic design elements in therapeutic environments revealed that some biophilic design parameters had a powerful effect on dealing with stress and anxiety by creating this welcoming and relaxing atmosphere that can not be ignored.  Sense of belonging, as a biophilic design attribute [21], was the most outstanding parameter for creating a welcoming and relaxing atmosphere, followed by other biophilic design elements: greenery, light, multi-sensory experience, inside-outside effect, view, prospect and refuge, colour, material, thermal comfort, and water consecutively. 
Apart from biophilic design elements, the architectural form, layout, furnishing and fittings were the main tool that the designers used for creating a welcoming and relaxing place as the ultimate design goal. Although all the other codes had their specific aims and outcomes, almost all of them either supported welcoming and relaxing impact or were supported by this feature. Also, design features that supported the generation of socialising spaces had a great impact on relaxing and greeting people to fight stress and anxiety.
Overall, it is stated that the buildings were clever with their design, colours, fittings and natural features, all together made the visitors feel safe and welcomed [16]. Particularly, the biophilic elements clearly successfully supported the welcoming and relaxing perceptions of the space while dealing with cancer.
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