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Driving change in all healthcare design aspects requires highly effective processes for co-creating 
designs and truly understanding what patients and staff value and pay attention to, as well as the 
importance of social bonding and other ways of connecting to and helping people. We must continue 
this process beyond the completion of the hospital building itself, providing opportunities to 
reconnect and create more social coherence once the hospital is in operation. Hospital designers 
must focus on creating an organisational and societal learning cycle that feeds into each subsequent 
design in a virtuous learning and improvement loop.     
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Until quite recently in terms of human history, our attitude towards public health and general state-
of-well-being has been holistic: we have focused on maintaining a healthy diet and lifestyle. Five-
thousand years ago, traditional Chinese medicine took a holistic approach to achieving health and 
wellbeing by cultivating harmony in one’s life. The Greek physician Hippocrates, considered to be 
the father of medicine, emphasised diet, lifestyle, and environmental factors, not only to prevent 
illness but to cause health. The Greek philosopher Aristotle, whose concepts of ethics are the 
foundation of Hellenistic philosophy, held the central concept of “eudaimonia” which is commonly 
translated to mean happiness, welfare, or human flourishing.  

The Roman Empire followed the Greek way of thinking, promoting a healthy diet and lifestyle and 
supporting it with public infrastructure such as public baths, aqueducts, and sewer systems that 
improved the health of the population.  

In European societies, from the 1600s through to the 1800s, a variety of intellectual, religious, and 
medical movements arose, featuring self-healing and holistic approaches to health. Among these 
movements were homeopathy, osteopathy, chiropractic, naturopathy, hydrotherapy, herbalism, and 
spiritual anthroposophy. 

Changing attitudes towards public health 

Our views on public health have also evolved over time. The American physician Lester Breslow, 
whose work had a large impact on public health, defined three eras of public health. The first era 
was that of the Industrial Revolution period, up to the 1800s, when overcrowded cities were 
overwhelmed by communicable diseases. Lack of sanitation and little or no access to clean air and 
other necessities led to the establishment of public health authorities. At that time, architects, 
urbanists, and landscape architects worked together with public health officials to create healthier 
environments, including extensive park networks. Urban design guidelines were created to reduce 
over-crowding, improve air circulation, and provide access to daylight and sanitation.  

The second era of public health began in the 1940s, when the reduction of infectious diseases meant 
that people were living longer. The damping of the waves of communicable diseases led to an 
upsurge in non-communicable and chronic disease.  

We are now entering the third era of public health, where we can activate optimal health by creating 
enriched environments, with generative elements that cause health. In this third era of public health, 
society is shifting to a wellness mind-set, versus a healthcare point of view.  

Our interest in being healthy has never been higher. Now, with the re-emergence of globally-spread 
viruses, wellness has become the number-one priority for city dwellers and will likely remain so 
after the waves of pandemics have been dampened. This is evidenced by the number of companies 
moving into the wellness sector. According to the Global Wellness Institute, the global wellness 
economy was a $4.5 trillion market in 2018: “The industry grew by 6.4 percent annually from 2015–
2017, from a $3.7 trillion to a $4.2 trillion market, nearly twice as fast as global economic growth 
(3.6 percent annually, based on IMF data). Wellness expenditures ($4.2 trillion) are more than half 
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as large as total global health expenditures ($7.3 trillion, based on WHO data). The wellness industry 
represents 5.3 percent of global economic output.” 

The modern focus on disease over health 

In the last hundred years or so, the holistic views have narrowed. Our focus shifted to curing disease 
and injury, rather than on creating health. In 1910, the Carnegie Foundation funded an assessment 
of North America’s medical education system. Their Flexner Report stated, in effect, that anything 
other than Western, evidence-based medicine, was witchcraft. This set the stage for a disease-
oriented, evidence-based pathogenic medicine. Health became synonymous with healthcare, which 
is a medical treatment. The Western, evidence-based model had extinguished the older, more 
comprehensive approach, that links physical, spiritual and mind health with social wellbeing. 

Under our current system, we debate issues such as the efficiency of medical care, waiting times and 
delivery systems, while overlooking the larger questions of how to shift to a mind-set of health-
creating abundance and how to move from illness prevention to a state of health promotion. 

The illness mind-set is pervasive: a Google search for the words “cause health” generates countless 
variations on “cause health problems,” “cause health abnormalities,” “cause health risks” and “cause 
ill health”; nearly every link is for healthcare deficiencies and illness prevention. Few, if any, will 
lead to affirmative outcomes and health promotion.  

Attitudes are evolving: The World Health Organization takes a broader, more holistic view when it 
defines health as “a state of complete physical, mental, and social wellbeing and not merely the 
absence of disease or infirmity” (World Health Organization, 1948).  

Beyond “health” is the concept of “wellness”: defined by the Global Wellness Institute as “the active 
pursuit of activities, choices, and lifestyles that lead to a state of holistic health.” In other words, 
wellness emphasises the holistic, active, embodied physical engagement that leads to mind-body 
health and social well-being.  

The role of place and environment on health and wellness 

A core dimension of wellness, and the pursuit of holistic health, is “place” and our designed 
environment. More specifically, the elements of our physical space. Research has confirmed that 
where one lives has more impact on one’s health and wellbeing than the medical system, beyond 
episodes of serious disease, of course.  

The elements of our environments (enriched environments) in which we can thrive ecologically, 
physically, economically, culturally, and socially, can be consciously created. As a society, we can 
create environments that meet deeply-rooted biological, physiological, and psychological needs. We 
can create environments that reverse the surge of lifestyle-related diseases and alleviate the 
drowning of the human spirit. We can create sustainable and holistic living conditions where we can 
flourish and prosper, instead of merely survive.  

The full range of design factors that influence our total health extend beyond the state of our physical 
wellbeing and ecological health, to include qualities of place that affect our state of mind and thereby 
enrich and accelerate optimal health. 

The design of every public space, building, campus, community, and home must be judged in terms 
of its capacity to activate optimal health. Over the past century, people have become numbed to the 
harmful effects of denatured, disconnected, and dismal design. Numbed as we may be, we are 
nonetheless affected by the design of our physical environments. The main problem of our 
surrounding designed environments and habitations is that they are not intentionally designed for 
active health promotion – to cause health. 
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Space is not neutral. Space always has some purpose and is effectively a prescription which could 
improve our health or limit our abilities and thereby create illness. The elements of enriched 
environments are intentional design choices, ingredients that either improve or reduce our capacity 
to thrive. They have positive consequences for our state of wellbeing, mind, and neurological 
nourishment. In all the environments we inhabit, we must reflect and ask questions. How does this 
place make me feel? Does it cause health? How could it make me feel better? 

Ecological health  

Our “ecological health” is affected by the demise of the natural ecosystem. While most initiatives in 
environmental sustainability have focused on the damage to our natural resources, only recently 
have we begun to address the full spectrum of human and natural environmental health needs.  

The design community has responded with rating systems, checklists, and standards: the LEED 
Building Certification, the Living Building Challenge, the Delos WELL Building Standard, and the 
Fitwel Rating System. For the most part, these focus on quantitative assessments of the physiological 
impacts of indoor or outdoor environments, and how qualities like air, water and light affect health 
and physical fitness.  

Societal health  

We can enhance our societal health through the way we create our neighbourhoods and 
communities. We can diminish societal inequities, limit food swamps, and create the conditions for 
people to connect and engage with others in meaningful ways.  

Health must be an intentional overlay for the design of public spaces, in more ways than simply the 
physical design of public streets, parks, and urban squares. Design is a channel to represent and 
communicate the possibility of engaging and inspiring a spontaneous, generous social life that 
activates optimal health on a neighbourhood and city scale. 

Physical health  

Design can disrupt physical health and trigger chronic disease, as can be seen, for example, in the 
zoning and planning of car-dominated suburbs. Or design can improve health, as seen in New York 
City’s Department of Design and Construction’s “Active Design Guidelines.”  

The NYC document proposes a range of tools to improve health and reduce obesity and diabetes, 
through intelligent design choices which enable daily healthy lifestyle choices. It includes design 
strategies that promote natural movement with, for example, convenient and comfortable stairs that 
encourage their use, or the location of building functions to encourage ambulating. Or facilities that 
support exercise, through pedestrian-friendly exteriors and massing, multiple entries, stoops, and 
canopies over streetscapes. 

We know there are measurable qualitative aspects of design that affect psychological, physiological 
and sociological health. We can intentionally create, through design, a measurable dimension of 
“comprehensibility, manageability and meaningfulness.” And, most importantly, we can create the 
“sense of purpose,” as framed by salutogenesis, that is a predictor of a strong sense of coherence 
and thereby health and wellbeing outcomes, again related to the impact of mind health through 
stimuli from the built and natural environment. 

Mind health  

Emerging research in neuroscience on architecture reveals the fourth element that supports optimal 
health, the fourth leg of the “health table”: mind health. Mind health can be positively affected 
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through place-making and is an essential element of a strategy for regeneration that enables us to 
thrive and prosper, rather than merely survive. 

Through design and positive stimuli, we can connect the dots between psychological cognitive and 
pre-cognitive reactions that have physiological responses. These responses fundamentally effect 
human performance and our ability to grow.  

After a century of pathology-centric views, dominated by medical fears and phobias, we can aim 
higher. Instead of focusing on preventing disease, we can focus on what creates mind health.  

Limited attention has been paid to discovering the causes of health and to creating an “anti-fragile” 
state, as defined by Nassim Nicholas Taleb, whereby the system itself “increases our capability to 
thrive against stressors, shocks, volatility, noise, mistakes, faults, attacks, or failures.” In effect, a 
system that causes health: environmental, physical, economic, and societal health.  

To summarise the pressing problem at hand, despite knowing the role of design and the built 
environment in creating health and wellbeing, there is not enough attention given to this fundamental 
aspect of the role of design in creating health and wellbeing, or causing health though design.  

The goal and method of this chapter 

The goal of this chapter is to discuss how the above-mentioned problems could be framed and to 
bring attention to the disciplines involved within the field of design and public health, so as to 
understand and create an interdisciplinary approach to our environments, so they are not only 
functionally good, but actively improve our health and wellbeing. 

The method used for this chapter is based on the theory of salutogenesis by Aaron Antonovsky, 
along with other related research within the design and health fields, and how to link this theory to 
the design of the built environment to enhance and actively encourage health creation. It also grows 
out of my own interpretation of salutogenic design as a practicing architect and my experiences of 
making through doing, with the intention of creating a built environment that actively causes health 
and wellbeing. My professional work and outcomes have been demonstrated and recognised by 
several global organisations, as well as the International Academy for Design and Health. It is this 
experience, along with my Master’s degree in neuroscience applied to architectural design, which 
brings me to these conclusions.     

Enriched environments 

We can intentionally create “enriched environments” that enhance human performance, through 
specific spatial characteristics, both cultural and causal, and thus support optimal health. 

Spaces can be tuned for constructive human behavioural performance, by choosing characteristics 
that evoke positive basic emotions and background bodily feelings; characteristics that evoke 
surprise and happiness (taking us from alert to calm) instead of fear, anger, disgust and sadness 
(taking us from tense to lethargic). These characteristics can create sensory, perceptual, motor, and 
physiological inactivity and, therefore, are salutogenic health outcomes. 

Salutogenesis or “causing health” 

Salutogenesis as a term was coined by the medical sociologist Aaron Antonovsky, who framed it as 
a concept that sees health as a positive force, rather than a collection of deficiencies. His pioneering 
research into the relationship between health and illness is outlined in two books, published in 1979 
and 1987. Antonovsky focused on the characteristics of individuals who were more resilient to the 
stressors of daily life, and who, he claimed, exhibited a "sense of coherence" about life and its 
challenges; qualities that helped them cope with stress through an active healthy lifestyle.  
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As an example of society’s focus on disease over wellness, “pathogenic” is the medical term that 
means origin of illness. I will use the term “causing disease”, as it is easier for the public to 
conceptualise than its counterpart, “salutogenic”, which means the origins of health.  

The distinction between causing health and preventing degradation is crucial. The “cause health” 
view is focused on leveraging human assets and capabilities, regardless of their current state. It 
engages us in building on these strengths to activate health. Salutogenesis should be the basis for 
judging all buildings and public spaces.  

The elements of enriched environments  

The elements of enriched environments are those design choices that improve human wellness and 
performance by stimulating constructive bodily proprioceptive, exteroceptive and interceptive 
responses. They follow a neurophysiological discovery called neural mirroring: we model, or feel 
into, the same behaviour or feelings which we observe in another. This is tied to the neuroscience 
discovery of “primarily affordances” that lead to either Gibbsonian motor affordances or metaphoric 
motor actions. 

This transitions into a concept known as “embodied simulation,” in which an experiential 
understanding of an object or building environment evokes a motor or perceptional action sensation 
within us. This is as if we are doing the same thing that we are observing in the object, building or 
environment. In a way, it is like empathy, but for what we observe. 

Our perception of space is multimodal. Our bodily experience of moving affects all our senses. How 
we relate to an environment and make sense of it is a direct result of how we experience the world.  

These elements, or characteristics and atmospheres, of enriched environments create embodied 
simulations within our mind/body biological and chemical systems. Like architectural “super-
vitamins,” they can enhance and activate optimal health, as measured though neurological, 
physiological, psychological and sociological feedback. 

The effects of enriched environments, and the ways in which a person’s surroundings can positively 
or negatively affect them can be seen in the research of Hebb, 1947; Krech, Rosenzweig and Bennett, 
1960; and Gould et al., 1999. 

Enriched environments stimulate and increase brain activity 

Research in neuroplasticity and neurogenesis (Gould et al. 1999) is beginning to raise awareness 
that learning capacity and memory can be improved by our surroundings. Not all aspects of the brain 
are fixed, or destined to deteriorate over time, as was previously assumed. Instead, the brain is 
changeable or "plastic" throughout adulthood, with the potential to create new neural networks under 
“enriched” conditions.  

Research on the brains of mice indicates that environmental enrichments, such as being raised as 
pets in an appropriately stimulating cage, leads to increased cognitive development. Single mice 
raised in cages with toys, ladders, tunnels and running wheels showed more than a 25% rate of 
synaptogenesis, the links between neurons that result in increased brain activity, and a thickened 
cortex (Rosenzweig, 1960-64).  

The research also shows that a lack of optimal stimulation also impairs cognitive development, as 
demonstrated in the case of Robert King and the “Angola Three,” who spent 29 years in solitary 
confinement, 23-hours a day, in a windowless prison cell with virtually no human contact. As a 
result, King’s hippocampus which, among other things, regulates memory, spatial orientation, and 
emotion regulation, was damaged. He lost his ability to navigate and was unable to recognise faces.  
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Such discoveries have been applied to the treatment of brain-related dysfunctions, including 
Alzheimer's disease, while a lack of stimulation may be proven to impair cognitive development 
(Chuang, 2010) (Verret et al., 2013) (Murrell et al., 2013). 

Architecture can enrich the brain-mind-body  

In many ways, architecture is like food: it can enrich the brain-mind-body or starve it; it can 
encourage social engagement or create loneliness. It depends on the architectural “nutrients” that we 
consume. For many, the buildings we live and work in are “empty calories”: the built equivalent of 
unhealthy diets. Fast food and lack of social engagement are associated with a lack of cooking and 
eating together; they are sensory-deprived and mentally unfulfilling.  

 
Image 1: Roxborough House; Farrow Partners Architects.  

As with our built environments, this empty-calorie attitude has adverse results, ranging from obesity 
and chronic disease to a lack of socially unifying conditions, such as sharing a table and breaking 
bread. Like many activities and places we occupy, cooking food has become a transactional exercise, 
with us only doing the bare minimum of what is asked, to provide protein and calories, and no more.  
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Today, many people have very high expectations around what and how they eat, how and where 
food is grown, and how it supports local economies. Many people see themselves as more than 
consumers of unhealthy and monotonous meals, and instead as part of a movement that appreciates 
food sustainability and nutrition, and which enhances the social and sensual experience of cooking 
and eating. This has a more forward-looking level of societal appreciation. 

Enriched environments influence the “barometer that is one’s feelings” by “rediscovering the world 
in which we live yet which we are often prone to forget” (Merleau-Ponty) through the 
phenomenology of action-perception, through the pleasure-displeasure and activation-deactivation 
interpersonal circumplex structure on the positive activation-pleasure axes.  

 
Image 2: Mater Private Hospital; Farrow Partners Architects and MCA Architects. 

We know that space and place are two different things. Here, we define space as a mapping of 
Cartesian coordinates of objects in space, as viewed through the lens of the 17th century French 
philosopher, Rene Descartes, in which the relationship of one object to another never changes but is 
fixed and defined.   

Place is defined as the phenomenological experience of an action-perception-learning-memory-
emotion (Michael Arbib 2020) human moving through space, in which the perception of objects in 
relationship to each other, and one’s own body, is continuously changing, due to ever-changing 
atmospheric conditions. 

Similarly, house and home are different: a house is the physical spatial measurements and 
programmatic elements that make up a residence in which one or several people reside; a home 
transcends those Cartesian coordinates and is a place shaped by an individual’s or family’s specific 
collections of items that create an architectural atmosphere by holding memories, personal feelings, 
and meanings. Home environments are filled with experiences, events and intangible stories that 
linger in the occupants’ memories, and are projected on and into the structure of physical elements. 
They create a sense of purpose, as defined by salutogenesis.  
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Image 3: Royal St. Georges College; Farrow Partners Architects. 

Stimmung and the ‘atmosphere’ of a space 

Places transmit a psychological “temperature” which we “feel into” — a concept known by the 
German word “stimmung”, meaning atmospheric mood, which is often associated with music and 
the state of an instrument once it has been tuned. Atmosphere, as it relates to architecture, is a harder 
concept to define. It is more nebulous, of the moment, and “invisible, intangible, elusive, without 
physical limits, unstable, instinctive, highly subjective to the individual, and often described through 
metaphors” (E. Canepa, 2019). Atmosphere is the “sign impressed on our senses and our intellect 
by the experience of the architectonic space” ether consciously or, more often, unconsciously (E. 
Canepa, 2019).  Atmosphere is “a state that is hardly defined not because it is rare and unusual but, 
on the contrary, because it is omnipresent – even thought at times unnoticed – as the emotive 
situation” (Griffero, 2014). 
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The elements defined 

The elements of enriched environments are non-Cartesian, innate and distinctive. They are the 
architectural atmospheric aura of place, activated by the cycle of mood-action-perception-learning-
memory-emotion-mood. The elements offer two types of qualitative attributes: those associated with 
the emotional realm, and those related to the physical space. In addition to the functional purposes 
of a space, the elements define a stimmung – a set of feelings that the architecture can convey. The 
elements include generosity and legacy; a sense of occurrence; optimism; nature; variety and 
vitality; authenticity; solidness, silence, stillness, and intimacy.  

1) Generosity and Legacy  

We respond positively to surroundings that give us more than they are asked to and that communicate 
a higher purpose, that are aspirational and hint at something bigger. The feeling of being part of 
something larger can increase our sense of connection and empathy, and enhance our wellbeing. 
Design that embodies generosity and legacy — that exhibits responsibility and is durable beyond 
any basic requirements for sustainability — can affect inhabitants and make a lasting contribution 
to their health. 

“The notion of generosity in architecture has emerged in various ways and for various purposes. The 
expression is generally employed synonymously with abundance, taking on a positive sense in its 
connotation of something initially unrequested being added to a built project—a gift offered beyond 
the requirements” (Silvio Carta 2017). 

Juhani Pallasmaa defines the idea of generosity in architecture through the concept that the architect, 
through design, provides their view of the world and life. The person using the building is 
experiencing the architect’s generosity, which transcends the “naïve realist view of architecture as a 
professional craft that serves only practical and economic purposes by means of building 
technology” (Pallasmaa, 2011). 

Francis Rambert puts forward the idea of “generous versus generic” and what “more” architecture 
can give to a city and those that use it regarding the “cultural, contextual, spatial, and habitable 
more” (Desveaux & Rambert, 2008).  

Generosity also relates to how architecture can allow a space to change, adapt and evolve to suit 
those that use it, thus making it their own. “The characteristics of such space shall not be solidly 
defined, as the users will configure the space and its functions over time and use” (Silvio Carta 
2017).  

Architecture of the last thirty years is separately tied to a concept of speed and timelessness: a larger 
sense of time, that is grounded, where the passage and marking of time merits attention, not just the 
shaping of space and form. 

People gain a sense that they are part of something bigger than themselves in certain environments. 
The buildings become part of their surroundings and a part of the daily lives of the people who use 
them, giving comfort, hope and a sense of wellbeing, and becoming part of our consciousness and 
subconscious as we interact with them.  
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Images 4 & 5: The Living Bridge, Farrow Partners Architects. 

2) A Sense of Occurrence 

Venues with a sense of occurrence make us feel engaged and stimulated. We sense the energy of the 
built surroundings and the people in them, prompting us to think, act and feel in new, unexpected 
ways. These places “do not pass quickly before our eyes in the guise of objects we ‘know well’ but 
on the contrary, hold our gaze, ask questions” (Merleau-Ponty, 1948). They are accelerants for our 
senses, where we can watch discreetly from the edges and/or choose to be watched at the centre of 
activities. 

Importantly, these places are not over-stimulating, but intriguing, vibrant places with a changing 
cast of people, points of focus, composition, and movement.  
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Image 6: The Toronto Montessori School, Bayview Campus, Farrow Partners Architects. 
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Image 7: The Toronto Montessori School, Bayview Campus, Farrow Partners Architects. 

3) Optimism 

Areas with optimism radiate youthfulness, abundance, and life. They have a contrast of mass and 
gravity, of light, lightness, and flight — a sense of weightlessness that defies gravity and often 
encourages an upward gaze. Places that shape our embodied cognition invigorate us, make us feel 
more alive, and open up possibilities in our mind’s eye. They expand our horizons and allow us to 
contemplate new possibilities. 

Places with optimism express purpose, promote wellbeing, and celebrate daily life; they enhance 
our ability to create social change.  
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Images 8 & 9: The Shaare Zedek Medical Centre Cancer Centre. Farrow Partners Architects & RO Architects. 

4) Nature 

Places with “nature” are inspired by natural shapes, light, and materials, biophilic elements and the 
laws of nature. They contain mid-range fractal patterns of dimensional complexity. 
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Images 10 & 11. Credit Valley Hospital Cancer Centre. Farrow Partners Architects. 

The study of biophilic design explores our innate need to connect with nature, natural elements, and 
forms. This field of enquiry emphasises the restorative role that design can play in helping us cope 
with stress and mental fatigue. The use of natural, local materials and indigenous plants and 
landscape forms creates connections to the land and with layers of history and cultural identity. 
Places of protection, refuge, and overviews with a sense of prospect offer a primal sense of comfort. 
Natural shapes such as curves convey feelings of ease and friendliness, while sharp angles convey 
tension and hostility (Bar and Neta, 2006) (Vartanian et al., 2013).  

Like biophilia, hortophilia, coined by neurologist Dr. Oliver Sacks, and based on the root “horti” (as 
in horticulture) is a newer concept. Defined as our “desire to interact with, manage and tend nature”, 
it is deeply ingrained in us. Hortophilia adds a phenomenological and kinetic animation to our 
engagement with nature. The powerful effects of nature’s attributes on our optimal health are more 
than just spiritual and emotional; they include physiological, psychological and neurological 
responses. 

Humans are hard-wired to perceive nature’s fractal patterns, from the form of a tree’s trunk and 
branches to the fine veining of its leaves. Some fractals repeat, while others lead to chaotic fractal 
patterns. Certain ranges of fractal dimension, or density, are more pleasing to our eyes. Our pupils 
employ fractal search patterns, first scanning larger elements like tree trunks or cloud patterns, then 
shifting to finer elements like branches and curves of cloud elements.  

Similarly, the rhythm, pattern, shape, light, and shadow of building forms can reflect a mid-range 
dimensional “visual sweet spot” with which we emotionally resonate (Richard Taylor, 1999). 

5) Variety and Vitality 

Spaces with variety and vitality offer a range of experiences and a sense of discovery; they stimulate 
positive emotions and background bodily feelings of seeking, curiosity, and a sense of freshness.  
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Images 12 & 13. The Thunder Bay Regional Health Sciences Centre. Salter Farrow Pilon Architects, of which Farrow 
Partners Architects is a successor firm. 

Often, the buildings we inhabit are directional, with linear way-finding providing limited choice for 
where we are to go. Instead, buildings can provide an overlay of atmospheres that create curiosity 
and seeking, that seduce people to stroll and saunter, wander and discover, instead of simply getting 
from A to B. A sense of coherence — a vital element of a sense of purpose — is more than singular 
directionality, but the overlaid variety and vitality of multi-dimensional experiences affecting all of 
our senses. 

Recent neuroimaging research has discovered that people who spent time wandering and discovering 
a new neighbourhood experienced positive persistent emotions that lasted beyond the initial travel. 
The neuroimaging revealed that the wandering stimulated both the hippocampus and the ventral 
striatum regions of the brain, the places associated with memory, learning, decision-making and 
reward processing. Simply put, wandering in areas of variety and vitality makes us happier and more 
mentally resilient (Heller, A.S., et al, 2020). 

6) Authenticity 

Environments with authenticity exude a sense of reality and rootedness; they feel that time has 
passed here. The instant we first enter a building, room, or area of a city, we consciously and 
subconsciously experience its atmosphere and mood. Just as when we first meet someone new, we 
determine whether they are real and genuine, or artificial and fake. Buildings communicate their 
authenticity in how our feet touch the floor and how the sounds bounce off the walls. Environments 
are often described as warm or cold, which can come from the materials used: some physically 
absorb heat from the environment or take heat from our hands-on touch, like the differences between 
leather, wood, and stone, and glass and steel.  
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Images 14 & 15. St Mary’s Hospital, Farrow Partners Architects and Perkins Will. 

Shapes, form, and symbols can communicate a reality and rootedness, or the opposite. Research at 
the University of Toronto into how fast food can impede happiness (Julian House, Sanford E. 
DeVoe, Chen-Bo Zhong, University of Toronto, 2013) found that symbols of “impatience culture” 
undermine our ability to experience happiness. They produce negative consequences for how we 
experience pleasurable events, through a psychological effect called priming. Our subconscious is 
influenced by exposure to these clues — we think and react differently based on the authenticity or 
shallowness of our surroundings. 

7) Solidness, Silence, Stillness, and Intimacy 

An unplugged architecture is one that allows us to listen to our own being. It is of human scale, 
layered with subtle compositions. It does not offer an absence of sound, but visual sound and, even 
in a busy world, includes places that offer stillness.  
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Image 16: The Samara Resort, Farrow Partners Architects. 

 

Image 17: The Samara Resort, Farrow Partners Architects. 

Richard Sommer in his 2019 University of Toronto exhibition, “New Cicadia, Adventures in Mental 
Spelunking”, posed the question: “Have our tech-infused lives caused us to forget the benefits and 
pleasures of losing ourselves in states of repose and reverie? What would happen if we disconnected 
from standard time and external stimuli within a dream-like space specifically designed for 
relaxation, reflection, and repose?” 

We are familiar with the constant buzz of the city; the noise that drowns out the subtler sounds that 
surround us; not to mention the rhythm of our breathing and beating of our heart. Overlaying the 
noise is often a vast, “placelessness” and the loss of a scale which we can relate to physically and 
emotionally. 
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An environment can offer a more appropriate scale and proximity, to establish a relationship 
between our body and the environment. The environment can reflect the sounds around us and 
transmit them back to our bodies to be heard (and not only in our ears); the way sound vibrates from 
wood, leather, steel, glass, and stone is different, and can create a warm tone or feel reflective and 
empty. A building’s mass and “tone” should relate to the scale of a human body. 

These are the qualities that define places where we want to enter, linger, and stay a while; places 
that draw us in and make us feel more mindful and at peace; places that we want to get to know and 
discover, versus those we want to keep on passing through. The qualities of light and shadow, and 
how light falls on a surface; the materials used and their surface depth, sheen, or reflectivity; the 
sound of the space; and its shape and form. These elements add to sensations of stillness and 
intimacy. 

Creating places that expand, rather than limit, human capabilities  

We can create spaces with generosity, spaces that open possibilities and expand capabilities for the 
people who use them, instead of leaving them feeling mentally weak and unfulfilled. Research shows 
that social and spatial influences can exercise and strengthen our mind-body relationship, and that 
lack of stimulation impairs cognitive development.  

In the 1980s, researchers discovered that some people, with no signs of dementia in life, were found 
at autopsy to have brains consistent with advanced Alzheimer’s disease. Somehow these people had 
large “cognitive reserves” sufficient to offset their brain damage, such that they could function 
normally. They were described as having the mental “ability to engage another gear and suddenly 
accelerate to avoid an obstacle.” The places that people inhabit was found to be a key factor in 
developing these cognitive reserves. 

Conclusion, discussion, and further research: in judging the merits of public spaces,  
health must be the primary factor 

I have attempted to use my professional experience in this chapter to contribute to the development 
of salutogenic design that activates optimal health and wellbeing. I invite you to discuss this topic 
because we, as architects and designers, have a great responsibility to shape our society’s health and 
wellbeing.  

In designing public spaces, we must be dedicated to creating enriched environments — places that 
actively cause health. We must recognise that there is no such thing as a neutral space. What we 
create either causes cultural, economic, ecological, and mind health, or erodes it; it either promotes 
or limits our abilities to thrive physically, emotionally, and socially. We should not tolerate any more 
design that causes disease, depression, and boredom. The choice is ours. 
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The value of a door opening pleasantly onto a garden cannot be measured by counting how often and how 
steadily it is used, or how many hours it stays open. The decisive thing may be a breath of liberation in the almost 
ritual act of opening it before breakfast or on the first warm and scented spring day. R. Neutra [1]. 

Introduction 

At the time of writing this paper, a year has passed since the declaration of a global health emergency 
following the outbreak of the Covid-19 pandemic, triggered by the SARS-CoV-2 virus. Much has 
been written about the causes at one level or another, and many ideas have been put forward on how 
best to tackle the problem in the short term, especially through health measures, and a new 
organisation of society reflected in numerous restrictions imposed by national governments. Some 
researchers have explored the connection between sickness and environment, and it has been 
stressed that there is the need for “transformative change, using the evidence from science to re-
assess the relationship between people and nature, and to reduce global environmental changes that 
are caused by unsustainable consumption, and which drive biodiversity loss, climate change and 
pandemic emergence” [2]. It is a vision that moves towards a bio-psycho-social approach to human 
health, whereby attention is shifted from the diseased organ to the human being as a complete whole, 
not least considering the environment in which the person lives, in all senses: physical and 
biological, relational, psychological, social, and ecological. 

In this scenario, the built environment plays a role of primary importance regarding both the impact 
of the construction industry — environmental and economic — and pollution created by the energy 
management of an often outdated and power-hungry stock of buildings, as well as guaranteeing 
conditions of hygiene that make it possible to prevent the onset of illnesses. Following the 
salutogenic paradigm, buildings can be designed not only to guarantee suitable conditions of hygiene 
and psychological and physical wellbeing, but also to promote health factors in their surrounding 
environment, stimulating the self-restorative element in individuals to give them mastery of the 
healing process:  

“Health is not a static condition but finds expression in a dialectic relationship with the environment through an 
adaptive and transformative plasticity that involves overcoming and processing potentially health-threatening 
stresses. An example of this adaptive capacity is the immune system” (Carmelo Samonà).  

Accordingly, an environment that supports a person to promote health can facilitate the production 
of resources able to fortify the immune system and increase its readiness to take on possible external 
hazards, including viral threats. Architecture can therefore become a formidable tool by which to 
anticipate, counter and contain the problems and the effects associated with possible future 
pandemics. 
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PART A: Design and Rhythm 

A pathogenic approach to architecture: business as usual 

In a 2018 report, the World Health Organization defined healthy housing as shelter that supports a 
state of complete physical, mental, and social wellbeing, providing inhabitants with a feeling of 
home, including a sense of belonging, safety, and privacy. 

The concept of a healthy building is an emerging area of interest in the world of architecture, for 
both academic research and industry practices, as observers have noted a growing incidence of 
pathologies among occupants, identified as being connected with the built environment. This is a 
matter of importance for health given that people, on average, spend 60% of their lives in a dwelling 
and 90% of their time in enclosed environments. 

Some diseases are directly associated with poor standards in the design and maintenance of buildings 
which, over recent years and with an increasing and almost exclusive focus on energy efficiency — 
hence on the aspect of reducing losses through the outer shell — have become like containers, more 
and more enclosed and sealed, where problems caused by possible errors in design and inappropriate 
management of the living space tend to be magnified. 

The two pathologies directly attributable to the relationship between people and buildings are Sick 
Building Syndrome and building-related illness. The worrying fact is that, according to the WHO, 
as many as 30% of inhabitants living in new buildings are affected by these health issues. Extensive 
research has been conducted in this field and, recently, theories have appeared identifying the 
fundamental factors that characterize a healthy building, of which the parameters afford a guide for 
proper design able to ensure the health of inhabitants: ventilation, air quality, thermal health, water 
quality, moisture, dust and pests, acoustics and noise, lighting and views, safety, and security. 

This approach, however, which bears similarities to that pursued in the sphere of medicine, is 
definable as pathogenic in nature, with the aim being to identify elements that can cause discomfort 
and illness, anticipating their onset or minimising/eliminating the factors responsible. The 
theoretical basis is the IEQ, Indoor Environmental Quality, defined by ASHRAE, as a perceived 
indoor experience of a building’s indoor environment. It includes aspects of design, analysis, and 
the operation of energy-efficient, healthy, and comfortable buildings. IEQ takes into consideration 
thermohydrometric, acoustic and visual aspects of the enclosed spaces where people live and work, 
likewise the air quality, taken as an integrated whole. 

Nonetheless, research in the sphere of IEQ tends to focus on understanding the state of an 
environment measuring the quantitative aspects of physical quantities that define wellbeing, by way 
of appropriate sensing media able to exploit recent advances in information and communication 
technology, through a process of collecting copious amounts of information referred to as “occupant-
centric data”. These items of data are combined, subsequently based on statistical type indices to 
give an integrated wellbeing index (WBI), expressed mathematically. Complementing this approach 
is the notion of the healing environment (HE), which sees people not only as receptors of perceptions 
by which physiological actions are induced, but as sentient beings interacting cognitively with the 
environment in a subjective manner, experiencing inner sensations that influence their relationship 
with the world and consequently their perception of it. Humans are complex, multidimensional 
beings, and cohesion of body, mind, and spirit is a hallmark of healing. On this premise, studies 
consider measurable aspects of the environment, but also qualitative elements like the state of mind 
of individuals, their feelings, their age, habits, lifestyle, education, and culture, and so forth. In effect, 
individuals are influenced by each other and their physical environment [3]. 

A theory developed recently concerning an approach to indoor climate, combining IEQ and HE, 
divides the sensory processing of environmental input into four successive stages [4]. Starting with 
the sensation produced in the occupant by the environment by way of receptors located in the body 
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and connected to the nervous system, there is then a second step consisting of a subjective perception 
where psychological aspects of a personal nature come into play, by way of a personal thought 
process, typically including past experiences, arousal, and current emotional state. This is to some 
extent an unconscious process. The third stage is one of cognition, i.e. becoming conscious of the 
environmental perceptions and stimuli and responding via a subjective action “based on a conscious 
and logical thought process and free will.” The fourth and final stage is one of expressing a sense of 
satisfaction or dissatisfaction with the environment. 

A user-centred theory of building design has therefore now been proposed where the cultural, 
psychological, behavioural, social, and contextual dimensions are also considered. This theory, 
however, continues to reflect a homeostatic conception of wellbeing and state of health. The end in 
view is to guarantee a set of environmental conditions that will remain stable over time, as far as 
possible, while adapted to individual needs or, in any event, be perceived by the user as giving 
satisfaction based on subjective sensations and perceptions at a given moment. The conditions are 
managed via control media based on advanced building automation systems of precision and 
efficiency such that any changes in the indoor microclimate can be corrected swiftly, and values re-
established within set ranges. 

The template remains that of La Mettrie’s homme machine, a reductionist view that has led, in 
architecture, to the design of increasingly mechanised living spaces, held hostage today by a 
pervasive digitalisation. In building practice, the approach is based on the use of simulation software 
applying refined techniques, with machine-learning and the Internet of Things, which adjust to our 
preferences and operate on network-connected devices, allowing real time analysis of monitored 
data and its management, according to cause-and-effect binary logic principles. It is an essentially 
static process, therefore, concerned with the physical and the mineral, while ignoring the element on 
which the health-awareness and self-healing mechanisms of the person depend: the live human body. 

A paradigm shift: salutogenic design 

During the 1970s, the Israeli American sociologist, Aaron Antonovsky, introduced the theory of 
salutogenesis [5], which identifies health as a dynamic process whereby a person is never altogether 
well or sick but lives in a “health-sickness continuum.” The question he posed in the sphere of his 
research, with genial intuition, was: “Whence the strength?” In other words, where does a human 
find the resources to stay healthy and overcome moments of sickness? The aim is therefore to make 
a shift towards the pole of health, meaning that it is important not only, or not so much, to ask oneself 
what is causing an illness (pathogenic approach), but rather, what are the factors in one’s life that 
generate health (salutogenic approach). On a biological level, to keep a steady state of health, the 
human organism naturally seeks homeostasis, defined as the capacity of the organism to compensate 
actively for environmental disturbances through a coordinated physiological action, made possible 
by the plasticity of its milieu intérieur [6]. All the same, “the salutogenic model maintains that the 
essential quality of the healthy organism is not homeostasis, but that it is uninterruptedly 
transforming heterostatic processes into homeostatic processes, which enables it to handle an 
enormous number of processes and gives it a great capacity for adaptation” [7], through a process 
of homeorhesis. Current research in this field is moving towards a “broad salutogenic approach” 
determined “first by the consideration both of individual physical, mental, emotional, relational and 
spiritual aspects, then of social, economic, cultural and environmental aspects, and finally of 
interactions between internal (personal) and external (contextual) aspects” [8]. Speaking of 
“environment”, it is reasonable to suppose that the built environment, too, figures among the factors 
able to promote health. 

The relationship between person and building is complex, however, and not definable simply in 
terms of linear cause-effect actions or bi-directional type action-reaction. It must be seen more as a 
system, self-regulating dynamically in an attempt not to preserve baseline parameters, but to 
maintain its organisation following a principle of non-equilibrium, instability, and change. In effect, 
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“the built environment and its indoor environment with occupants is clearly a complex system 
characterised by feedbacks, interrelations among agents and discontinuous non-linear relations” [9]. 
Authors in the field of psychophysiology speak of “allodynamic regulation”, considered broader 
than heterostasis, which subsumes the wide range of regulatory processes represented by the concepts 
of homeostasis, homeodynamic regulation, heterostasis, and allostasis. In this regard, one acknowledges 
that regulatory processes are not always determined by the wish, conscious or otherwise, to return to a 
set-point level (i.e., to states of wellbeing generally accepted as such). The situation is fluid and 
dynamic, as expected in a system where the whole is more than the sum of its parts. 

“This idea of context, which is valid in different degrees and forms depending on the specific nature 
of each milieu, sits in contrast to that of space as a neutral container […] mechanistic neutral space 
has no influence on the elements it happens to encompass: it is a container, pure and simple; and 
similarly, the self-same elements do not contribute to the specifications of its properties […] That 
which emerges when describing the theoretical nodes of Bernard’s notion of milieu is, rather, an 
idea of systemic space of inherence” [6]. “I can now summarize what is meant by the salutogenic 
orientation. It derives from the fundamental postulate that heterostasis, senescence, and increasing 
entropy are core characteristics of all living organisms” [5].  

These theories, which derive essentially from the sphere of medical and biological sciences, are 
reflected directly in the building and architectural design sector. Indeed, there is a shift currently in 
theories regarding comfort towards a focus on heterogeneous and dynamic indoor conditions: “less 
rigorous control, more personal autonomy, and a more responsive indoor environment would 
improve occupant experience of indoors” [10], besides reducing the energy demands of buildings. A 
recent addition to the debate is the concept of multi-sensory variability, occurring either dynamically 
throughout the day, or spatially across different places. It is acknowledged that the temporal and spatial 
variability of environmental stimuli is a positive for health, cognitive performance, and the general 
sensation of pleasure. Similarly, researchers have revisited “alliesthesia”, the concept — introduced in 
1971 by French psychologist Michel Cabanac — of a psycho-physiological phenomenon describing 
the interdependent relationship between the inner state of an organism (constantly changing) and the 
pleasure or displeasure prompted by given stimuli. In short, pleasure is experienced not when an aim 
is achieved, but in the process of achievement, as it is precisely the act of movement, within and 
without, by which pleasure is generated and developed. 

The question one can now ask is whether this variability of environment might be beneficial, not 
only in keeping people healthy or enhancing their wellbeing (healthy building design), but also in 
promoting health, and how it might be managed while ensuring compliance with comfort and energy 
efficiency conditions, imposed by the current regulatory framework (salutogenic design). 

A new research path based on stress theory 

One possible path of research is based on stress theory. Stress is a psychophysical response to tasks 
that can differ markedly in nature — emotional, cognitive, or social — and are seen by the person 
as excessive, producing entropy. It is also definable as the relationship between the person and the 
environment that is appraised by the person as taxing and endangering to his or her wellbeing. 
According to Hans Selye, stress should not be eliminated, as it is the spice of life: to live without 
stress would be equivalent to dying. When faced with a stressful event or stressor, real or imagined, 
people respond by registering tension, and stress is what remains when this same tension is not 
successfully overcome. Stress is therefore a factor of importance, since it activates individual 
resources as agencies of health and healing: distress (a negative psychological response to a stressor) 
is reduced, whereas eustress (a positive psychological response to a stressor) is favoured, and this 
has an evident impact on life-satisfaction. The aim therefore is to promote a fine balance, subjecting 
our body to stresses of moderate magnitude and significance (excessive stress would lead to chronic 
situations and illness), training it appropriately in such a way that it learns, over time, to generate 
positive tensions and develop a form of tension management that must be adequate and efficient and 
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can have salutary benefits. Tension can indeed be salutogenic. In this way, suitably stimulated by 
the surroundings, the body gets used to managing stress in an appropriate manner and coming up 
with ready and efficient answers, employing a repertoire of mechanisms that are instantly available 
and able to restore homeostasis. Antonovsky introduced the concept of “exercise model 
potentiation”, i.e. boosting the capacity for coping with stressors by way of exercise, based on the 
premise that an environment requiring nothing is, by definition, a stressor (underload concept). 
These individual capabilities, which derive from successful tension management, are known as 
General Resistance Resources (GRR). In other words, the characteristics of a person, a group or a 
community that provide an individual with the ability to tackle stress factors effectively. GRRs can 
facilitate active adaptation of the organism to the environment (tension management) and increase 
negative entropy. Thus, the idea is to achieve balance through a process of adaptive homeostasis, a 
recently introduced medical term defined in literature as “the transient expansion or contraction of 
the homeostatic range in response to exposure to sub-toxic, non-damaging, signalling molecules or 
events, or the removal or cessation of such molecules or events” [11]. 

In essence, when people in an indoor environment are exposed to the four main domains of occupant 
wellbeing (thermal, acoustic, visual, air quality) and are subjected to gentle stresses (i.e., those 
considered acceptable and manageable, with temporal variations occurring within a given range), 
the body can be trained by increasing GRRs, to achieve the creation of a stimulating environment 
that forces the organism to seek homeostasis through mechanisms of adaptation where biology, 
architectural and bio-meteorological systems are finally integrated, thereby cultivating a close 
relationship between the occupied environment and the biological system. 

The curative building: PNEI and rhythm 

According to the recently introduced wider salutogenic approach, the various factors that can help 
to maximise the health-promoting inner resources of individuals also include the environment, both 
in the broad sense (economic, ecological and social) and in the narrower sense (i.e., the built 
environment). Appropriate basal activities and, likewise, quantitatively and temporally suitable 
responses of the stress system to stressors, are essential to experience a sense of wellbeing, deliver 
an adequate level of proficiency when performing tasks, and enjoy positive social interactions. 
Moreover, thanks to the stimuli received from the environment and the training that follows, 
individuals can regain the ability to take control of healing processes, redefining their appropriately 
trained capabilities for adaptation in readiness to defend against any pathogen that may come along, 
and thereby provide health factors able to combat a stressor with suitably positive tensions. 

Support is also provided in this area by PsychoNeuroEndocrinoImmunology (PNEI), a recent 
science which argues that the central nervous system (CNS), endocrine system, and immune system 
make up an integrated network, and any action on one — positive or negative — has repercussions 
on the others. In particular, the immune system, which defends us from every kind of chemical, 
traumatic or infective insult and maintains the integrity of our organism, can be seen as a sense organ 
able to recognise non-cognitive stimuli such as viruses, bacteria, and toxins, working and 
collaborating in a complex network together with the other two systems. It is “an integrated self-
regulation network which aims at maintaining homeostasis, that is to say a constant chemical, 
physical, biological and psychological state of the internal environment (milieu intérieur) in 
response to stimuli of varying kinds, from infective to psycho-social” [12], internal and external 
alike. 

When individuals receive signals from the world around them via the senses (including the familiar 
five of touch, taste, smell, sight, and sound), and especially via the CNS, they form impressions and 
relate to that world accordingly. Acting on the environment occupied by people, guaranteeing 
dynamic perceptions in time and space, the CNS is stimulated and, through improved tension 
management, can stimulate, train, and thus strengthen the immune system, ensuring better and 
quicker responses to external attacks, viral included, and have a positive influence on the course of 
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a pathological event. In the end, architecture affects a person’s behaviour, their neural and endocrine 
systems, and through its influence on the brain and the body it can directly influence health. 

The building acquires curative powers 

The hypothesis above requires change, from the imperative technical and mechanist approach 
typical of our times and used exclusively in the world of architecture, engineering and construction 
(AEC) even today, to a biological approach that focuses attention on the quality of living conditions. 
It is not possible to study and understand different realities using the same cognitive method: the 
way in which knowledge develops must adapt to the object of that knowledge. The relationship 
between human and building cannot therefore be studied with a reductionist approach, typical of the 
mineral world, which is based on cause and effect. The human organism is a temporal entity 
endowed with life, and that which must be explored is the main process (albeit not the only process) 
in which it is reflected: rhythmical movement, which is the vehicle and source of health [13]. 

With regard to the health of people and referencing the studies of Panksepp [14] and Steiner [15] in 
this field, seven vital processes of the human organism have been mentioned, expressing the life 
force that flows and pulsates in our being. Two of these, having pertinence in the sphere of 
salutogenesis [16], can be related directly to the built environment: respiration and heat. Based on 
the relationship with the external environment and the milieu intérieur of the human body, they are 
linked to rhythmical aspects of the organism: expansion/contraction of the lungs, and heart rate. The 
lungs and the heart are, in effect, central elements of the rhythmic respiratory and vascular systems, 
both housed in the middle part of the body, the torso. 

Salutogenic design expresses these two vital rhythmic processes in architecture, based on movement 
that slows to stillness, but then breaks out rhythmically into movement once again: “Architecture is 
music in space, as it were a frozen music” (Friedrich Schelling).  

 
Fig. 1. Goetheanum in Dornach (Switzerland), designed by R. Steiner. Main corridor of the central part of the building. 
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The heat process 

Thermoregulation of the human body is a complex phenomenon that uses voluntary and involuntary 
processes to maintain a constant internal temperature independently of climatic conditions existing 
outside the organism. These conditions are discerned through the agency of receptors located in our 
skin which send impulses to the hypothalamus, part of the central nervous system, rather like a 
thermostat, by which biological mechanisms are activated to restore internal body temperature to 
around 37°C. As humans we do not perceive an absolute temperature, but a change in temperature. 
Through this perception mechanism, we can relate to the external environment based on how we 
discern the temperature of bodies that surround us, and compare it to that of our own body. In this 
way, accordingly, we can know what is going on outside of ourselves, but also control what is going 
on inside, by activating proprioception mechanisms. Our interest in the world is awakened but, at 
the same time, so is our self-awareness. We acquire a meaning and, consequently, we act with 
awareness in the world. 

Furthermore, the perception of pleasurableness afforded by a stimulus changes with the inner state 
of the organism, according to the psycho-physiological process of alliesthesia described previously. 
Conversely, an environment maintained at a constant temperature leads to a sensation of thermal 
boredom, a state of discomfort that often cannot be attributed to a specific cause as there are no 
outside stimuli to trigger the activation of an internal response. 

The skin has a role of primary importance in thermoregulation processes, as it presents an extensive 
venous/capillary system able to dissipate or retain body heat through mechanisms of vasodilation 
and vasoconstriction, the first and involuntary system by which body temperature is regulated. In 
effect, there are two main layers lying just below the epidermis: one, outermost, in which blood 
vessels are located, and another, innermost, where the nerve endings sit. Thus, heat is sensed both 
by the nervous system, as mentioned above, and by the vascular system that serves the entire body, 
internally as well as peripherally. It can therefore be said that thermoregulation is first and foremost 
a circulation problem [17], given that blood is the main carrier of body heat. It is related to heart 
rate, and the heart can be defined as the organ of heat. Once again, a matter of rhythm. 

According to this approach, in order to train people in tension management, it is important that they 
inhabit a space — be it a dwelling or a workplace — where they are exposed to different and dynamic 
thermal situations in both the short and the long term, and are not forced to stay put in environments 
maintained at a steady and controlled temperature, as is effectively the case with today’s building 
standards, which envisage structures designed to perform more efficiently. Variations in the 
temperature of modern interiors tend to remain within set ranges that are kept as tight as possible. 

More exactly, differences in temperature between different areas, glazing that allows direct radiation 
(linked with improved mood, higher sleep quality and lower blood pressure, as well as being a 
natural source for vitamin D), the use of blinds, awnings, solar greenhouses, and airflows circulated 
at different temperatures, all enable perception of the relationship between the world outside of us 
and the world inside of us, providing a bridge between bodily and spiritual processes, activating our 
will and awakening our interest [3].  
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Fig. 2. Eurithmyhaus in Dornach (Switzerland), designed by R. Steiner and E. Maryon. Detail of the oriel window. 

In effect, heat is not only a physical process, but one of the senses whereby the human being activates 
proprioception — the capacity for awareness of one’s own body and of one’s relationship with space, 
in an ongoing and continually renewed dynamic relationship with one’s surroundings.  

In a broader sense, moreover, heat can also be generated by elements that are not in fact referable to 
the physical aspect, and therefore attributable to a change in temperature. Every sense contributes to 
a perception of the world that surrounds us, and the more the senses are involved in a particular 
experience, the more the experience becomes full and rounded. Warmth comes from light: natural 
lighting, direct or indirect with, if possible, a view to the outside and overlooking things that are 
green (biophilic design) and in movement (restorative design), can be a carrier of heat, as can 
artificially light if an appropriately selected colour temperature is utilised. Similarly, the colour of 
indoor and outdoor surfaces can have an influence on the sense of heat and on thermal perception, 
according to what is known as the “hue-heat hypothesis”, in particular when considered “not only 
as a covering but using its intrinsic qualities to produce a psychological and perceptive influence on 
people (for example resorting to techniques such as haze and lazure painting for walls, and such 
like)” [3]. Moreover, building materials themselves and their shapes can generate a sensation of 
warmth, as created, for example, with wood finishes, which improve the human perception of 
thermal comfort, whereas metals are associated with cold sensations. 
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Fig. 3. Residential home in Laives – House A (Italy), designed by S. Andi. Detail of the chimney of the “olle” oven. 

The respiration process 

The respiratory system can be divided into two main parts: pulmonary respiration and cellular 
respiration. The first, which is physiological respiration, or breathing, places us in contact with the 
surrounding atmosphere and is made possible by the lungs: two organs that expand and contract 
rhythmically thanks to the action of the diaphragm. During embryogenesis, the lungs form 
negatively and grow creating internal voids (hence, they are accommodative organs). These voids 
develop into bronchi and allow the lungs to perform their main function: the exchange of gases with 
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the blood (taking in oxygen and expelling carbon dioxide). Oxygenated blood is then circulated 
around the whole body to enable the second, cellular respiration that allows the tissues to exchange 
oxygen and carbon dioxide. Accordingly, it can be said that the human organism is pervaded by 
respiratory gases: “inside each one of us there is a body of air that obeys its own laws and is revived 
and regulated by the negative space of the lungs, functioning as hollow organs” [17]. Respiration is 
not only rhythmical, but is also involuntary, like the beating of the heart. However, unlike the heart 
it can be more easily controlled: breathing can be affected by psychological stimuli and, conversely, 
exercising control over breathing and its rhythm can impact on our state of consciousness. 

So, there is a clear and often unexpressed relationship between people and the indoor air that 
surrounds them. The tendency in passive, nZEB buildings today is to minimise this interrelation, 
creating imperceptible and constant air flows at an even temperature in all rooms and enclosures, 
irrespective of their intended use. Even the natural exchange of air with the outdoor environment is 
kept at a minimum to control heat exchange (summer and winter) through ventilation. Here again, 
the rhythm element and its importance to human health is underestimated, and stillness is preferred. 
However, recent studies have shown that people persist in their habits and feel the need to open 
windows, even when not required or necessary from an energy standpoint: “two mismatches exist 
between building technology and household behaviours. First, there is a mismatch between the wish 
for quick adaptation, and inert building technology. Second, a mismatch exists between the desire 
for different room temperatures, and the fact of homogenous, generally high, temperatures. Both 
mismatches drive households to open windows often and for long periods of time” [18]. 

This means that it is important to provide rooms with natural ventilation, where possible, both for 
cooling at night and for the management of air quality during the day, giving people the freedom to 
operate opening systems for themselves (doors, windows, grilles) and allowing them, if required, to 
sense the movement of the air around them and feel they are in control of their environment. This 
promotes occupant comfort, productivity, and health within apartment housing. 

The geometry of the space, likewise, can reflect the contraction and expansion of the lungs, 
accompanying the respiration process with spaces that are by turns tighter (concentration, 
densification) and more open (dilatation, rarefaction), organised typically as a succession of areas 
that are roomy to a greater or lesser degree (both in plan and in elevation) to heighten the live 
perception of space. 

Spatial variations can also be accompanied or, if necessary, replaced, by a judicious use of colour, 
both in terms of hue (variation of colour on surfaces) and shading (varying intensity, chiaroscuro, 
areas of light and dark). 

The opening and closing of windows and doors is also connected to another aspect frequently 
overlooked in 4.0 buildings: acoustic wellbeing. It is often supposed, in fact, that acoustic wellbeing 
is achieved in silence, or an absence of noise, with the result that various measures are adopted, 
aimed at mitigating and ultimately reducing noise levels as far as possible [19]. This is an approach 
that can lead to acoustic boredom. Sounds can indeed have negative but also positive impacts on 
human health, wellbeing, and quality of life, based on the indoor soundscape approach. Soundscape 
is defined as the “acoustic environment as perceived or experienced and/or understood by a person 
or people, in context” [20]. Recent research has found that comfort is mainly influenced by outdoor 
sounds, and that human voices and natural sounds coming from outside can be comfortable. Sounds 
can provide stress relief and restoration, and may also have positive health outcomes, not forgetting 
the rhythmic aspect of the human organism. The potential of acoustic variability, either dynamically 
throughout the day, or spatially across the different places we inhabit, can stimulate building 
inhabitants and, from a PNEI perspective, reinforce the human organism and its systems. 
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Fig. 4. Ingrid Leodolter Haus in Wien (Austria), designed by wup_wimmerundpartner. Common spaces for the guests. 

 

Fig. 5. Weleda AG, branch of Schwabisch Gmund in Stuttgart (Germany), designed by studio bpr – architektur. Entrance 
hall. 
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PART B: New Perspectives for a Post-Pandemic Architecture 

Architects and Quarantine 

The home, or architecture more broadly, is that man-made shell creating an internal space that is 
needed as a dwelling for the inner self of a person, as distinct from the outer self, in which the person 
is not confined but rather, projected, into the world, along with the external environment, nature and 
a multi-faceted society. But then, the home is that creation which, more than anything else, serves 
as a protective physical shell, harmonically echoing the vital processes of the organism — a 
psychological projection and reflection of the individual, or the self. And so, for the best possible 
performance of these four functions that correspond to the four systems of the human constitution 
(physical organism, organism of vital processes, organism of interior spiritual life, organisation of 
the self), the home and, in general, any architectural building, must have features and qualities that 
relate positively to and support and develop those systems. If this does not happen, the building (but 
also the built-up area, or the city) will not be fit for human beings and will prevent them from 
developing their existence to the point that, in extreme cases, damage will be caused to their physical, 
organic, mental, and spiritual health. Precisely due to the contingency — as lengthy and radical as 
it transpired — of being confined to within four walls because of the lockdown imposed during the 
Covid-19 pandemic, big difficulties have emerged on the health front for individuals and society 
alike, connected with the violent and unexpected outbreak of the epidemic, not least in enforced 
home life. Again, the question arises: do our buildings accommodate people correctly, as they 
should? 

The Four Areas of Architecture where Action is Needed 

The four systems of the human constitution described above can be referred materially and directly 
to four aspects of the architectural organism, which become the main areas in which action can be 
taken, initially with the end in view of designing buildings that will be health-giving to humans [21]. 

1. Space. The human self is an entity that seeks to develop freely in a varied, open, and changeable 
space, and is adaptable to the pursuit of personal destiny, aspirations and aims, and of existential 
tasks in which that self is recognisable. In terms of solid architectural language: a space with 
character, flexibly expanding and contracting, fluid, with the capacity (by virtue of the elements 
determining its physical make-up, such as forms, volumes, proportions, colours, materials, and 
dimensions) to express the identity of individuals, their position in the world and their purpose in it, 
their pathway in life, and their goals (function, envisaged use, style values, etc.).  

2. Colour. The inner life, the spirit, is a place where humans live privately through all their 
experiences, sensations, emotions, feelings, volitional impulses, all passing changeably through 
different states of consciousness — awake, half-awake, and asleep (unconscious). It is with these 
often-lively dynamics that features of the architectural interior also dialogue and interact with one 
another. The qualities of dwelling space such as taste, practicality, sense, organisation, and visual 
impact, form the atmosphere created by diverse elements expressible in terms of style. Since, from 
the standpoint of architectural language, this dimension has much to do with qualities of light, the 
main design tool able to translate these qualities is colour — the dynamic between light and shade. 
In the past, buildings were full of colour, even Greek temples. In the modern era they have lost their 
colour, or colour has been used merely to indicate non-architectural values, as in the case of symbolic 
colours for functional uses or simply for decorative preference. Colour has even been eliminated 
entirely in some buildings, as seen in the domination of blinding white walls and the hard, dry black 
of outlines and borders (door/window frames, furnishings, etc.), or with every possible intermediate 
shade of grey and beige. The spirit finds no vitality or nourishment here, pinned down by dazzling 
brightness or sinister darkness, or oppressed by monotonous greys. The effect of these environmental 
situations on human health, especially mental health, is plain to see: sadness or joy, passive or active 
behaviour, balance or obsessive instability. 



Designing Salutogenic Spaces to Promote Health 
 

115 

3. Form. This is the fundamental architectural element that characterizes every building in terms of 
perception and, more than others, has also symbolised the history of architecture. But if one looks 
more closely, it is that component of architectural language that expresses plastic and volumetric 
qualities, and those of the nature of a surface. The dialogue between the form of architecture and the 
human experience of it exists in the accord or discord between that form and the very forms of the 
human organism — in proportions, in the articulation of parts, plastic values, modelled or 
modulated, voids and solids, relative dimensions, etc. An architecture that is intent on speaking to 
the human being should embody the same plastic, proportional, varied, dynamic and rhythmical 
qualities.  

 
Fig. 6. Residential home in Laives – House B (Italy), designed by S. Andi. Main façade of the south building. 

Conversely, the insistence on giving a building the form and structure of a machine increasingly 
accentuates the idea of the building as a technological mechanism, in contrast to the more 
appropriate organic image of a place designed to accommodate a living being. The question that 
must be asked in the situation we have here is: what effects does the action of these forms have on 
people, in terms of wellness or sickness, salutogenesis or pathogenesis? It is a question of key 
importance if we wish to evaluate the role of architecture in promoting the health of people generally, 
and more especially in the event of a virus-induced pandemic. 

4. Materials and Advanced Technological Performance. Research has made great leaps forward 
in recent times, reflected in products offering extraordinary new physical and visual qualities. 
However, this progress has almost always coincided with the use of artificial, synthetic materials 
and/or manufacturing technologies right at the cutting edge. The advent of artificial materials places 
human beings alongside elements of their environment with which they have no affinity, since these 
elements do not come from the natural substrates of which humans are made bodily — animal, 
vegetable and mineral — and the same is true of nature itself. We already know the consequences 
for the environment. What are the consequences for human beings? From the physical and vital 
standpoints, the problem is the same: foreign substances that have nothing to do with the processes 
of our organism. We ought therefore to develop a different kind of consciousness regarding these 
products, other than material, utilitarian exploitation, on the level of the soul and spirit. Here, a 
broader view is required, since products of modern technology all come from the use and action of 
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the two forces discovered and developed in the modern era: electricity and magnetism. Without 
these two forces there would be nothing of the technological society we know today, or the conquests 
of material progress now enjoyed. But their availability has brought a leap in civilization of which 
we have yet to grasp the full impact. Spiritual-scientific research (Rudolf Steiner) describes the 
origin of these two forces artfully and liberally as a decayed, corrupted part of sunlight (electricity) 
and chemism (magnetism), which man manages and exploits but does not understand and, because 
of this, he is often trapped and ruled by them. The only way to address these domains with awareness 
and control is to develop conditions of spiritual consciousness superior to those we have at present: 
imagination and inspiration. 

Today, beyond having recourse to the values of green building in the quest for sustainable architecture, 
there are two paths to pursue, by way of seeking to promote an antidote to this rampant and 
disturbing “technologisation” of building and architecture. One of these is through art. The artistic 
process passes through various stages which, through human action and consciousness, involve both 
the material and the spiritual dimensions. In essence: the first stage of creative exploration consists 
in the acquisition of raw material separating and extracting it from its natural, native surroundings 
(clay, stone, timber, fibres metals etc.), which necessarily involves an outwardly damaging and 
destructive action. In the second stage, these raw, amorphous materials are processed by the 
transforming action of various techniques and are reworked to assume new forms and characteristics 
in new man-made items. Thus, a new reality is created. A new world of objects that did not exist 
before. What is important, however, and reflects positively on this process, is that the reconstruction 
should be touched by consciousness and artistic endeavour, inasmuch as this draws on positive 
spiritual values that will be stamped on the new man-made item. A second path, mentioned only in 
passing here, is the development of a spiritual science; not materialist and reductionist, but spiritual 
and of the living. 

New Perspectives on Building Scale 

The nature of the Covid-19 pandemic is essentially that it compromises the airways of those who 
are infected, producing a form of atypical pneumonia. The environmental aspect of this medical-
health situation is the serious neglect of the general impact that current living conditions have on 
breathing in humans and broadly, on rhythm which, from physiological and biological standpoints 
is at the core of organic balance and healing processes. Beyond the strictly organic and biological 
aspects, and beyond those wider observations concerning the dimensions of living spaces (today, all 
too often claustrophobic) and the consequences of planning on town and city centres, one can also 
point to certain senseless, illogical and unhealthy features of the built environment which, in 20th 
century housing have restricted the capacity of humans to breathe, not only in the literal sense (air-
lungs), but figuratively too (perception-representation). Dwellings that are cramped, bare and 
featureless, or chaotic, disorderly, ugly, or at all events typified by sensory characteristics of a 
formal, unilateral (forms, colours, spaces, materials) or radicalised nature have, by now, enveloped 
us everywhere in places where it is hard to “breathe”. Also, the fact that minimum permissible room 
heights have been reduced to 2.70 - 2.40 metres, compared with the generous spaces of the past, and 
that ceilings have become flat and dull, has undoubtedly had an indirect effect on freedom and 
breathing space. Another aspect is the hermetic separation of “indoors” and “outdoors” by abolishing 
the window in its true sense (natural ventilation and light) and the transformation of the building, 
formally and aesthetically, and substantially (systems), into an autistic technological box. 

From these same standpoints, it will be necessary to rethink work and meeting spaces, to provide 
rooms or areas for people to gather, affording much greater comfort and ease. For example, the 
factories of Adriano Olivetti in the 1950s where, in addition to canteens with architecture of real 
quality (the Ivrea factory was designed by Ignazio Gardella and is an organic masterpiece of the 20th 
century), there were libraries and notably comfortable relaxation areas for all. 
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Proxemics: the Impact of the Pandemic on Spatial Behaviour  

Proxemics is the study of how people use space and distance themselves from one another based on 
the psychological relations between them. Evidently, if the threat of viral contagion is to last for a 
very long time, as many believe, with the danger of periodic setbacks, all habits connected with 
meetings and relations between people will inevitably change. More space will be needed for 
occupants in dwellings and, we might add, better architectural quality of housing. More space will 
be needed for human relations — family and interpersonal —unpolluted by TVs, computers and 
mobile phones if possible. More space will be needed to engage with neighbours (balconies, terraces, 
communal meeting areas) and have greater freedom of movement, favoured by architecture that is 
imaginative, free, dynamic and fluid. No ‘little boxes’ and, moreover, it should be greener in the 
neighbourhood. 

If architecture is to promote health, the identification of spaces dedicated to living, working, and 
caring is also of key importance. And if gauged to fit real people, rather than “persons without 
qualities”, these same spaces become places of prevention. If both the home and the workplace take 
on architectural qualities suited to the living processes of the person, the architectural environment 
will certainly be hygienic, salutogenic, conducive to health and wellbeing. It will serve, de facto, as 
a widespread aid to prevention, territorially, and in cities. And this will fit in with new perspectives 
for a reorganisation of the public health system based on prevention, not only on cure. In the words 
of Nigel Crisp: “Health is made at home, hospitals are for repairs”. 

 
Fig. 7: Elementary school Spreewaldgrundschule in Berlin (Germany), designed by H. Baller. Accessible roof garden. 
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Fig. 8: Nikolaus Cusanus Haus in Stuttgart (Germany), designed by studio BO WE PA – Bockemuhl, Weller und Partner. 
Inner garden in the entrance hall. 

Urban, Spatial and Landscape Scale 

It is foreseeable that, in the near future, social customs and the way we live our lives will change, as 
dictated above all by the statutory regulations governments will put in place to cope with possible 
future pandemics. Forms of living and relational spaces will also have to change, as will our 
relationship to the environment that surrounds us. The technocratic ecologism of today, based on 
deterministic and positivist scientific criteria (e.g. cause-effect), must be replaced by a moral 
ecology. In many fields, the answer can be found in the working scientific paradigms that underpin 
the various disciplines oriented towards the anthroposophical “science of the spirit” mentioned 
above. In the field of agriculture, the ideas and practices of biodynamic and organic farming offer 
answers. In medicine, one can look to the image of the tripartite man — body, soul and spirit — 
reflecting a concept of sickness which, with health, forms part of a vital unity integrated into the 
person and invites methods of anamnesis and treatment that consider human beings in their entirety 
and acknowledge their individual destiny. In wider public life, the answer can be found in the theory 
of social three-folding, of which the Waldorf Education movement provides an embryonic example, 
and the Universal Anthroposophical Society is a special experimental example. All domains offer 
ideas and indications whereby structures can be enriched and transformed, radically in some cases, 
along anthroposophical lines, even the economic and social sphere, perhaps the most delicate and 
tricky in our time. 
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We can now take the discussion onto the larger scale of public spaces, the city, geographical areas, 
and landscape, which opens an even more complex and broader field, requiring not only change and 
innovation of an exact nature, but wide-ranging revolutionary shifts involving the maturity of 
civilisation as a whole, on social and cultural levels. With this end in view, three possible areas of 
action are set out below. 

1. A radical change in science and knowledge systems, away from the modern deterministic and 
positivist approach, or from the reliance on inductive processes, towards a more spiritual, Goethean 
vision and scientific method, would imply the acquisition of the buildings in which we live, work, 
study and so on, as an everted and objectified part of personality, hence in every way an expression 
of that personality and consistent with it. Buildings should therefore express the unique 
characteristics of people (individual or community). On the one hand, they should not, as is currently 
the case, reflect the abstract, “typical” human, or the theoretical average person, the current 
physical/biological model, on which every publicly-funded, cooperative or other building or housing 
programme is based. This is de-personalised and collectivist. Nor should they reflect the converse: 
the nature of a self-centred egotistical individualist (the model of consumerism, elitism and 
capitalism). This calls for a detailed study of the relationship between human beings and their ’third 
skin’, the building, in concrete and broader terms (not symbolic-analogous, or purely physical-
biological) which, in a social sense, should lead to examples of dwellings or settlements that are 
unitary but articulated, differentiated but coordinated. In a word: organic (organic planning).  

2. A second aspect to point to with real improvement in mind is the relationship that a human being 
has with nature and life forces, not least on a macro-scale. The present epidemic has highlighted the 
markedly negative factor of an environmental situation marred by pollution of all kinds and an ever-
diminishing relationship with the natural world. New planning in this area will need to reverse the 
trend and move towards a fresh appreciation of the relationship with the natural elements, no less 
than with wealth-creating and social imperatives, and perhaps more so. For example, every new 
settlement and built-up area must include an intrinsic quota of green areas (as is already the case 
today for parking, toilet facilities, etc.) as active, living areas instrumental to the development of 
human life forces, benefitting public and private users alike. This allotment of land area will also 
have to be assigned a preferential business and tax value, both for individual private use and 
communal public use and, on this basis, there will be a need for other registry classification criteria, 
including the relative asset values. The validity of this measure will then be increased or otherwise 
by a building architecture that achieves synergy with the green component (biophilic approach), 
rather than being foreign or hostile to it. 

3. This type of change in planning approach naturally creates the need for new concepts and new 
references, both legal and cultural. And this in turn opens a further problem with the current 
situation: the confusion between bodies and powers in society. In a healthy social organism, the task 
of the cultural sphere is to identify the principles and the laws that govern the real, but also to show 
creativity in imagining new innovative scenarios. All this in a climate of freedom of research, and 
of independence from extra-cultural and extra-scientific factors. The task that falls to the business 
sphere of society is to activate entrepreneurial forces at different levels, and economic resources to 
aid pursuit of the aims identified above, bearing in mind the fundamental principles of solidarity and 
brotherhood. Finally, it is the job of the political and legal spheres to translate ideas into laws and 
regulations, safeguarding the equality of citizens and the goals of society (growth, vocation, how it 
evolves), but based on the knowledge and planning framework provided by the cultural sphere. 

Today, this threefold approach to social organisation, deriving from the studies of Rudolf Steiner 
[22], is neither familiar nor respected nor recognised as being necessary. The priority aims of 
planning should be entrusted to the cultural sphere of society, where there is freedom of thought, 
and planners must operate independently of the business interests that drive research today. The nuts 
and bolts of planning management should therefore be entrusted not to politicians, but to new social 
organisms, such as associations of competent people (professionals) who come together independently 
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to guide decision-making based on what is needful and useful. Thus, investment choices will be 
dictated by actual needs, and solidarity between the players involved. Building activity should be 
steered by a process of self-regulation towards those areas where there are real shortages, and away 
from inflated sectors. Resources, and even vocational choices, should be diverted into sectors such 
as agriculture and welfare services. These choices affecting control and guidance must be arrived at 
through the study and assessment of real-world situations and based on solid and contemporary 
phenomenological processes by competent persons.  

Finally, to recapitulate what is proposed, we can summarise as follows: 

1) The development of a broad-based science/art of planning applied to the domain of the living 
(Goethean organic science) and to that of the human sciences (science of the spirit), in a setting that 
affords maximum freedom of research and invention. Similarly, the development of a science/art of 
architectural design that is conducive to a building activity genuinely concerned for and engaging in 
dialogue with the human being (living organic architecture). 

2) The transformation of planning practice, with responsibility entrusted to an economic sphere 
consisting of professional and arts associations having expertise in each of the single domains 
involved, interacting with and pursuing aims in a spirit of solidarity and fraternity. 

3) A reduction in the political-legal sphere to its precise, central task of formulating laws and 
regulations designed to ensure democratic equality between citizens and between bodies, excluding 
the cultural and ideological determination of aims and principles as currently accepted. Similarly, 
involvement on a practical level in economic and financial activities (e.g. affecting social, low-cost, 
and collective housing, etc.). 

Author Contributions 

The paper was conceptualized jointly by the authors. PART A – contents, methodology and writing 
by RA. PART B – contents, methodology and writing by SA. 

Note: all pictures are of the authors, except for figures 5 and 8 (credits: courtesy of arch. Alberto 
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