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Left: Florence Nightingale (1820-
1910) is regarded as the pioneer 
of modern nursing. Her example 
inspired her admirers, who 
included Henri Dunant, to found 
the Red Cross. In her books 
’Notes on Nursing’ and ’Notes on 
Hospitals’ in the middle of the 
19th century, she pointed out the 
antibacterial and healing effects 
of sunlight.

Below: Our genes also determine 
how we react to sunlight; this 
varies from person to person. 
Scientists even assume that the 
tendency to suffer from skin 
cancer depends more on the 
genes than exposure to sunlight.

eclipse and rediscovery
However, in the years that followed the Fall of Rome, doc-
tors attached rather less importance to sunlight, hygiene and 
sanitation. There is barely a reference to the sun in western 
medical literature until the end of the th century. And it 
was not to be until the latter part of the th century, follow-
ing the rediscovery of the sun’s health benefits, that buildings 
were arranged to admit its rays again. In England, the govern-
ment had introduced a Window Tax , and while this tax 
was in force, windows were bricked up and houses were often 
designed with the minimum of fenestration to avoid payment. 
Unfortunately the tradition of inadequate windows extended 
well beyond the abolition of the tax in . In addition, the 
air pollution and dismal housing that accompanied the Indus-
trial Revolution meant that sunlight was in very short supply 
outside buildings as well as in them.

While legislators may have been ignorant of the relation-
ship between sunlight and occupant well-being during this 
period, high levels of natural light were encouraged in hos-
pitals by a few enlightened individuals, including Florence 
Nightingale, the pioneer of modern nursing. Miss Nightingale 
considered sunlight vital in providing a healthy environment 
for the sick. This was emphasised in her Notes on Hospitals 
of  as follows:

“Direct sunlight, not only daylight, is necessary for speedy 
recovery, except, perhaps, in certain ophthalmic and a small 
number of other cases. Instances could be given, almost 
endless, where, in dark wards or in wards with a northern 
aspect, even when thoroughly warmed, or in wards with 
borrowed light, even when thoroughly ventilated, the sick 
could not by any means be made speedily to recover... All 
hospital buildings in this climate should be erected so that 
as great a surface as possible should receive direct sunlight 

– a rule which has been observed in several of our best hos-
pitals, but, I am sorry to say, passed over in some of those 
most recently constructed. Window-blinds can always mod-
erate the light of a light ward; but the gloom of a dark ward 
is irremediable... The escape of heat may be diminished by 
plate or double glass.  But while we can generate warmth, 
we cannot generate daylight, or the purifying and curative 
effect of the sun’s rays.”

Today, Imhotep is remembered as the master-builder of one 
of the world’s great monuments; but he also personifies the 
historic link between the sun, architecture and medicine. The 
ancient Egyptians worshipped the sun for its healing powers 
and used sunlight as a medicine. The Ebers Papyrus, one of 
the oldest surviving Egyptian medical texts, recommends it. 
Some of the most distinguished doctors in Greece, Rome and 
the Arabic world practised sunlight therapy. The Romans built 
solaria where they could sunbathe for health, and their best vil-
las, baths and health temples were carefully oriented for the sun. 
Indeed, the citizens of Imperial Rome considered sun exposure 
so important they had right-to-sunlight legislation. 

When Florence Nightingale made these observations, archi-
tects and doctors were still largely unaware of the health ben-
efits of getting sunlight indoors. Her thinking on the subject 
was in advance of scientific opinion and ran counter to the 
prevailing orthodoxy, which was to keep patients out of direct 
sunlight. She believed that a view of the sky and especially sun 
was of the utmost importance to the sick. Something else she 
insisted on was fresh air, and lots of it. The air within a hos-
pital ward had to be as pure as the air outside, without chill-
ing the patients. Air was not fresh if it was not warmed by the 
sun, nor was it safe if it came from anywhere other than an 
open window. In the s, the effect of poor ventilation on 
the sick and the well were not generally recognised. It was not 
unusual for medical staff to keep ward windows hermetically 
closed for fear of lowering the air temperature. 

Florence Nightingale was an advocate of the pavilion sys-
tem, originally a French arrangement of separate ward units. 
The Nightingale ward, as it became known, was extensively 
glazed by the standards of the day. A minimum of one large 
window for every two beds provided patients with copious 
amounts of fresh air and natural light. However, it was to be 
many years before her ideas gained acceptance. In , the 
Royal Institute of British Architects published a report on sun-
light penetration in buildings, in which they referred to the 
principles described in Notes on Hospitals, as follows:

“It is gratifying to note that some architects are at last, 
although half a century too late, beginning to take advantage 
of Florence Nightingale’s common sense…”

With the discovery that sunlight could cure rickets and 
tuberculosis, and that it could kill bacteria, there were good 
grounds for getting sunlight in and around buildings. The 
architectural language that Le Corbusier developed from the 
s onwards reflects this; drawing its inspiration from the 
sunlit ward of the sanatorium, and the terraces of the heliother-
apy clinic. His iconic Villa Savoye, built near Paris in , is 
designed for sunbathing. The living quarters on the first floor 
of face into a sun terrace. This incorporates a ramp that goes up 
to a sunbathing enclosure on the roof, which is sheltered by a 
screen of straight and curved walls. Le Corbusier believed the 
sun conferred physical and moral regeneration on those who 
exposed themselves to its rays. He was a keen sunbather, and 

turn of the century onwards. In his influential manifesto The 
Athens Charter, Le Corbusier proclaimed that:

“To bring in the sun, that is the new and the most imper-
ative duty of the architect.”

In fact, there was nothing new about it. Throughout the 
ancient world, architects and engineers built for the sun. They 
undertook much of this work to facilitate sun worship and mark 
the sun’s path through the heavens. They also appreciated that 
sunlit buildings could prevent disease. Nearly five thousand 
years ago, work began on Egypt’s first pyramid; the Step Pyr-
amid at Saqqara, near Memphis. The architect in charge was 
also a doctor, and the high priest of an Egyptian solar cult. 
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was greatly concerned about the dangers of tuberculosis. This 
is clear from the book he wrote in the s on one of his later 
buildings; L’Unité d’Habitation or Marseille Block:

“Doling out cosmic energy, the sun’s effects are both phys-
ical and moral, and they have been too much neglected in 
recent times. The results of that neglect can be seen in ceme-
tery and sanatorium.”

L’Unité d’Habitation was the realisation of the mass hous-
ing schemes that had exercised Le Corbusier since the s. 
He designed L’Unité to alleviate a severe post-war housing 
shortage in France. This milestone of modern architecture is 
arranged for sunlight and incorporates many of the features 
of a heliotherapy clinic. Balconies on both the east and west 
facades serve as sunscreens or ‘brise-soleil’ that shade the apart-
ments in the summer months. They are also what Le Corbusier 
called an ‘open-air extension’ of each living room. In addition, 
L’Unité d’Habitation has a terraced roof that provides ameni-
ties for the residents, including a solarium.

the decline of the sun – again

Until the middle years of the last century, natural lighting 
largely determined the plan of a building and the design of 
its external envelope. But with the advent of low-wattage flu-
orescent tubes in the s, and air conditioning, reflective 
glass and cheap energy, the urban landscape began to change. 
Daylight was no longer a critical design element, as these tech-
nological advances made lighting deep-plan buildings a prac-
tical proposition. Medicine was changing too. Improvements 
in living standards led to a decrease in tuberculosis and rick-
ets; and the arrival of antibiotics in the s meant that infec-
tious diseases were much more amenable to treatment. This is 
reflected in hospital design where sunlit, airy wards came to 
be replaced by structures that were more complex, and were 
closed to the elements. Gradually, the emphasis shifted from 
putting hospital patients in wards that supported healing and 
prevented infection, to ones that created a comfortable and 
more convenient environment for patients and staff. Sixty years 
ago, it was well recognised that sunlit wards have fewer bac-
teria in them. Today it is not. However, strains of tuberculo-
sis have emerged that are resistant to antibiotics, and one of 

Previous and below: The person 
as the starting point and goal  
of architectural design: Le 
Corbusier’s ’Modulor’ symbolises 
this standpoint even today. In  
Le Corbusier’s architecture, 
large roof terraces on which the 
residents could sunbathe were 
taken for granted. It was only 
later that scientists began to 
be sceptical and realised the 
damaging effects of UV radiation.  
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P 11: Sunlight has often been 
completely ’blocked out’ of 
hospitals since the middle of the 
20th century. It is only in recent 
years that they have become 
aware of its benefits again. 
Studies have shown that sunlight 
can sometimes considerably 
speed up the healing process.       
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A hot bath relaxes body and  
mind – and all the more so if  
it is combined with a spot of 
sunbathing. Luminous intensi-
ties of around 2000 lux and 
more stimulate the circadian 
system and the human psyche.

Sensitivity to light and the 
susceptibility to certain skin 
diseases resulting from it is 
hereditary. Nevertheless, all 
people depend on vitamin D 
synthesis by the skin, for which 
sunlight is essential.     

the so-called ̀ superbugs’ that infect our hospitals is becoming 
established in the wider community. The mrsa bacterium, or 
methicillin-resistant Staphylococcus aureus, has long been a 
serious problem in wards and nursing homes where it infects 
patients weakened by disease or injury. But a strain has emerged 
that can infect healthy young people who have had no prior 
hospital exposure. With drug-resistant bacteria posing an ever-
greater threat to public health, sunlight’s germicidal proper-
ties merit rather more attention than they receive. So too do 
the therapeutic properties of sunlit spaces.

bright light  

In Greece and Rome, physicians called the emotion associ-
ated with gloom and darkness ̀ melancholia’; and the idea that 
lethargy, sadness and despair can be triggered by low light lev-
els is certainly a very ancient one. During the s, scien-
tific evidence emerged of a link between depressive illness and 
light deprivation. Based on this and other more recent find-
ings, it has become clear that building occupants do not get 
enough bright light to have a positive impact on their health 
and emotional stability. The light levels required for this are 
much higher than those needed to perform visual tasks. Elec-
tric lighting developed under the assumption that the only sig-
nificant purpose of light for humans is to see. Until recently, 
the impact of artificial light on physiological and psycholog-
ical well-being was not generally considered. 

A major breakthrough came in , when scientists dis-
covered a new sensory system in the human eye. This is not 
involved in vision: it is there to receive and respond to light, 
sending signals directly to the body’s biological clock. This 
clock, in turn, regulates the secretion of hormones and neu-
rotransmitters in the brain. These have a direct influence on 
our health and the amount of light and darkness we expose 
ourselves to dictates when, and how much of them, is secreted. 
Although bright light is known to have health benefits, and 
has been used to treat conditions such as seasonal affective 
disorder (sad) and non-seasonal depression for some time, 
no one knows exactly how, or why, it works. The discovery 
of this new photosensitive system explains a great deal about 
the ways in which light affects our well-being. P
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INTERVIEW 
WITH PROF. 
ANGELA SCHUH

Professor Schuh, many positive ef-
fects of exposure to sunlight, for 
example its palliative effect on 
winter depression (seasonal affec-
tive disorder) are now well known. 
Others, such as the antimicrobial 
effect of the sun, seem to be al-
most completely disregarded in 
modern medical practice. Has the 
medical profession lost sight of the 
positive effects of sunlight?

Here we need to differentiate be-
tween two components of daylight 
that have different effects on the 
body: visible light and UV light. Visi-
ble light affects our melatonin levels 
via receptors in the eye and thus de-
termines whether we feel awake or 
tired. Bright, visible light is also an 
effective remedy for winter depres-
sion. This has been known for a long 
time and is used accordingly in treat-
ing this condition.

UV light has also been used ex-
tensively by the medical profession 
in the last few decades, for exam-
ple in treating skin diseases. This is 
true for both artificial UV light and 
sunlight. Therefore I would not use 
the word ‘disregard’ here. However, 
it is true that sunlight‘s good name 
has been significantly tarnished re-
cently due to its carcinogenic ef-
fect, and it is thus often overlooked 
that this effect is heavily dependent 
on the dosage received. In sensible 
doses, the positive biological effects 
of sunlight by far outweigh the neg-
ative: vitamin D3 synthesis, to name 
just the most important. Vitamin D3 
is formed on the skin exclusively via 
solar radiation. It boosts bone me-
tabolism, prevents osteoporosis, 
generally strengthens the body and 
enhances performance. Moreover, 
Vitamin D3 even protects against a 
number of forms of cancer.

What positive effects of sun-
light are also effective indoors if 
a building is designed with the sun 
in mind and naturally lit? 

The effects of visible light also pen-
etrate buildings. Thus, if a building 
has been designed accordingly, light 
can also work against seasonal de-
pression and general anxieties inside 
it. However, it is important to ensure 
that the light‘s intensity will exceed 
2500 lux. 

By contrast, human skin is pro-
tected from the effects of UV light 
by almost all types of window glass 
in use today. So in order to synthesise 
vitamin D3, for example, people actu-
ally do need to go outdoors. 

Modern human beings often 
spend 70–80% of their time in-
doors. How important is it in such 
cases to allow them to experience 
the same light changes that occur 
during the day outdoors?

I think the most important thing is 
to ensure sufficient and consistent 
light exposure both outdoors and in-
doors during the day. When evening 
comes, on the other hand, people need 
to start preparing for night with the 
aid of suitable lighting. In other words: 
soft light, nothing too bright. With-
out this change in light levels, the body 
doesn‘t produce any melatonin, and 
we don‘t feel tired so easily.

Around 50% of the population are 
sensitive to weather conditions in 
one way or another. Rapid revers-
als in conditions and sharp falls in 
temperature are among the most 
widespread meteorological phe-
nomena to have negative effects 
on human well-being. To what ex-
tent should architecture try to 
shield people from these extremes 
of weather – and to what extent 
should people inside buildings be 

Professor (Prof. Dr. Dipl-Met.)  
Angela Schuh is a Professor of 
Medical Climatology at the Insti-
tute for Health and Rehabilitation 
Sciences of the Ludwig Maximil-
ian University, Munich. Her re-
search focuses mainly on the effect 
of climatic therapy in different cli-
mate areas, climatic treatment and 
rehabilitation concepts and the 
healthful effects of heliotherapy. 

exposed, in a controlled manner, to 
the same natural changes in tem-
perature and air movements oc-
curring outdoors?

Spending time in artificially air-con-
ditioned buildings is generally seen 
as less than ideal from a medical 
perspective. Large, openable win-
dows, on the other hand, are ben-
eficial. The same applies to open 
inner courtyards, conservatories 
and balconies, in short: for all areas 
that allow us to expose ourselves 
to changing temperatures and sun-
light, at least every once in a while. 
The body‘s thermoregulation func-
tion needs constant exercise, and it 
is therefore an ideal situation when 
fresh air can reach the skin at regular 
intervals. A constant, artificial uni-
form climate, on the other hand, al-
lows our thermoregulation muscles 
to become flabby.

Incidentally, a similar effect is 
generated by laminar air flows, such 
as those created by tilted windows 
or ventilation slots. They form a con-
stant draught to which the cold re-
ceptors of the skin adapt, preventing 
any further counter reaction from the 
body. That is why we so often catch 
cold when exposed to draughts. Tur-
bulent air flows, such as those gen-
erated by forced ventilation systems, 
are better than uniform flows. 

Comparative studies of mortality 
rates in different countries have 
shown that the “ideal” ambient 
temperature for good health seems 
to be lower for northern Europeans 
than it is for their southern neigh-
bours. Is it not paradoxical, then, 
that it is often the hotter countries 
that have air-conditioned build-
ings that are even cooler than in 
temperate or high latitudes?

You‘re right. That is indeed paradox-
ical, as it means the body is work-
ing with temperature changes that 
are far too extreme. This overtaxes 
its thermoregulation mechanism and 
exposes it to excessive strain. A mod-
erate level of air-conditioning with 
interior temperatures ranging be-
tween 20 and 25 degrees Celsius 
would be much more appropriate.
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Dr. Richard Hobday is a recognised authority on sunlight and health in build-
ings. He is a Research Fellow at the School of the Built and Natural Environment, 
University of the West of England, Bristol, as well as the author of The Light 
Revolution: Health, Architecture and the Sun (Findhorn Press, 2006) and The 
Healing Sun: Sunlight and Health in the 21st Century (Findhorn Press, 1999).

In April , a study published in the American Journal of 
Psychiatry concluded that bright light therapy is as effective as 
medication in the treatment of major depressive illnesses and 
that it has fewer side effects. These and other findings support 
the age-old belief that we need to be able to see some bright light, 
or live in sunlit spaces, to stay healthy. Unfortunately, oppor-
tunities to benefit from light of sufficient intensity to have a 
favourable impact on our health can be limited in the modern 
world. This may explain why depression is becoming so com-
mon. According to the World Health Organisation, depres-
sive disorders are the fourth leading cause of ill health among 
adults worldwide, and by the year  severe depression will 
be second only to cardiovascular disease as the main cause of 
death and disability. Significantly, recent studies also suggest 
Florence Nightingale was right about the positive impact of 
sunlight on the recovery of hospital patients. Research shows 
that heart attack victims stand a better chance of recovery if 
they are in sunlit rooms. Depressed psychiatric patients fare 
better if they get some sun while in hospital, as do premature 
babies with jaundice. In addition, patients in hospital wards 
suffer less pain following surgery if they can see the sun.

sunlight deprivation

The sun’s apparent motion through the sky each day regulates 
many of the body’s hormonal and biochemical processes. Fur-
thermore, as well as being our external timekeeper, the sun 
is also our natural source of vitamin d. Of course, solar radi-
ation can trigger skin cancer in susceptible individuals but, 
paradoxically, the rays that cause tanning and burning are 
the same ones that synthesise vitamin d in the skin. There is 
little of this in the normal diet – so anyone who stays indoors 
when the sun is out may have very low levels of it. Vitamin 
d has long been known to be essential for strong bones and 
teeth, but recent research shows that it also plays a pivotal role 
in maintaining a healthy immune system. There is a growing 
body of evidence that low levels of vitamin d increase suscep-
tibility to some very common and potentially fatal conditions 
such as heart disease, stroke, depression, obesity, cancer of the 
breast, colon, prostate and pancreas, multiple sclerosis, diabe-
tes, and tuberculosis. And just at the time that scientists are 

beginning to work out how vital adequate levels of vitamin 
d are to our health, others are starting to recognise just how 
common vitamin d deficiency really is. A number of recent 
studies have found disturbingly low levels of vitamin d across 
all age groups in Britain, the usa and elsewhere. The problem 
is so bad that rickets is making an unwelcome return. 

The focus on the harmful effects of the sun’s ultraviolet 
rays in recent years has rather overshadowed the benefits they 
can bring and the dangers of not getting enough of them. 
For much of its history, humanity has revered the sun as a 
source of light, life and well-being. The ancient Egyptians 
worshipped the sun’s healing powers and made good use of 
them, as did the Greeks and Romans. Lack of sunlight has 
long been associated with weak bones, weak muscles, mood 
disorders and ill health. The pioneers of Modernism appre-
ciated this, and so did the architects of Imperial Rome more 
than a thousand years before them. As the old Italian prov-
erb points out:

“Where the sun does not go the doctor does.”

Freckles are genetically 
determined deposits of 
pigmentation in the skin 
and often appear due to 
the influence of sunlight. 
Especially people who have 
a fair skin and are sensitive 
to light frequently have 
freckles.    
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