"Not only are we sedentary, but we have chosen a
life that is increasingly lived indoors. A baby born in
the United States will spend close to 87 per cent of
his or her lifetime indoors and another 4 per cent in
enclosed transit.

The reason? We have become experts at creating
shelter with ever-increasing comfort. [...] In choosing
to become an indoor species, we have cut ourselves
off from the natural world, making us increasingly
oblivious to what we are doing to our immediate
outdoor surroundings.”

Douglas Farr in: Sustainable Urbanism (2008)
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People have been living in cities for thousands of years. Two of the
biggest challenges that faced city dwellers in the past are still with
us today. One is how to stay healthy; and the other is living sustain-
ably. There is a long, if intermittent tradition of planning for both.
Some projects were successful, others less so. But they all provide

useful insights.

THE IDEA THAT the built environment
can influence public health, for good or
ill, is not new. Throughout history, some
civilisations have recognised the impor-
tance of hygiene, sanitation, pure air
and sunlight in preventing disease and
promoting health. Others have not. Four
thousand years ago, people in the north
of India arranged their communities to
keep themselveshealthy. Sites excavated
inthe Indus Valley,and at Harappain the
Punjab, suggest ancient Indian cities
were laid out for health. The streets were
broad and paved, with covered sewers.
Bathroomsanddrains were common fea-
tures of the buildings.! In the 4th century
BC, the Greek doctor Hippocrates wrote
aboutcitiesand health. Hesaid the quality
of the air and the properties of the water
in a locality were decisive. Hippocrates
also wrote about the orientation of cit-
ieswith respect to the sun. He noted that
cities with an easterly aspect — between
the summer and winter risings of the

sun - had healthiest residents. They suf-
fered fewer diseases than people in cit-
ies facing in other directions; and their
illnesses were less severe. The ancient
Greeks planned for the sun. A century
earlier, they had severe fuel shortages.
Firewood was scarce. Archaeological
evidence shows they responded to this
crisis by planning cities to allow every
homeowner access to sunlight to warm
their houses.?

Thinkingsuch asthisinformedthe ar-
chitecture of ancient Chinaand Imperial
Rome. China has a long history of build-
ing to the doctrine of ‘wind and water’, or
FengShui. Thisphilosophicalapproachto
housingand planningincludesspecificin-
structionsonhowtodesignforhealthand
well-being. Traditional Chinese court-
yardorquadranglehousesembody many
of the principles of Feng Shui.** Some of
the same features could be found in the
best Roman villas: high levels of natural
ventilation; plenty of light; and a radiant

Comparison drawing showing

a section through Manhattan
(above) and what it would theo-
retically look like if all the build-
ings were spaced according to
the building codes of Vienna,
Austria.

(Source: Manfred Berthold, TU Vienna)

underfloorheatsource. Like the Chinese,
the Romansadapted theirbuildingstothe
local climate. In colder regions, they ori-
ented themtobenefitfromwintersunand
to avoid summer overheating,

Oftenthesiteforadwelling,orapublic
building, oracity, was carefully chosenfor
itshealth-givingproperties. Duringthelst
century BC, Marcus Vitruvius Pollio, the
Roman military engineer and architect,
wrote that the careful siting and design
of buildings, such as theatres and tem-
ples,preventedillness. Also, properstreet
planning could help the cure of chronic
illness,suchastuberculosis.* ForRomans
like Vitruvius, protecting the ordinary
citizen and the army from disease was a
priority. The Roman statesman Marcus
Tullius Cicerofamouslywrote that Salux
publica suprema lex’, or the health of the
people is the highest law.” Presumably,
this is why the Romans invested so heav-
ily in aqueducts, piped water, sewerage,
publicbaths and lavatories. The Romans
donotseem to have built manyhospitals,
otherthanfortheirmilitary. And theyput
public health in the hands of their engi-
neers and architects, not doctors.

HOUSING AND HEALTH

In Europe, the practice of planning for
health was largely abandoned from the
Middle Ages until the early years of the
19th century. The very wealthy some-
times commissioned architects who had
anunderstandingoftheinfluence oflocal-
ity, climate, ventilation, and daylight on
health. Butcities built to prevent disease
were the exception. Medical thinkinghad
changed. Personal and environmental

hygiene was less important than it had
been. Eventually, the laying out towns
and buildings with due care for health
re-emerged. This was in response to the
squalor, disease and political unrest in
the newtownsand cities of the Industrial
Revolution. Leading figures in the move-
ment for sanitary reform, such as Flor-
ence Nightingale and Edwin Chadwick,
advocated health promotion, ratherthan
curative medicine. They campaigned for
closed drainage and sewerage, clean wa-
ter, garbage collection and public baths.
They also called for improvements in
housing and hospital design. Like Vit-
ruvius, Florence Nightingale believed
good design could shorten the course
of diseases. In her Notes on Nursing, she
identified five basic requirements for
securing health in houses: pure air; pure
water;efficientdrainage;cleanliness;and
light - especially sunlight.? Her concept
of public healthcare centred on housing
rather than hospitals. In her view, good
housing was a better investment than
hospital construction:

\.inall European countries, more sickness,
poverty, mortality and crime is due to the
state of our poor men’s dwellings than any
othercause. AndIwouldrather devotemon-
ey toremedying this than any institution.”®

Eventually, town planningand good hous-
ing were seen as key to improving public
health. But there were competing ideas
as to howto plan and build for this. Some
social reformers saw Britain’s Garden
Citiesasthesolution. Othersrejected the
gabled cottage style of Bournville Village
and Port Sunlight for a more functional,

more modern approach. A great failing
ofarchitecture and planning in the years
that followed was a reluctance to learn
fromthe experience ofothers. Theringof
newtownsbuiltaround London afterthe
Second World War illustrates the point.
Theaimwastomovehalfamillion people
fromthepoorerpartsofthe capitaltolive
inhealthier, self-contained communities.
Oneofthefirstoftheseprojects,at Harlow
in Essex, was planned to thisend. Among
otherfeatures,ithad one of the firstlarge
sports centres in England, and its own
golf course. Harlow was successful by
thestandardsofthe time. Oneindicatorof
thiswasthefallininfantdeaths. Between
1961 and 1975, the infant mortality rate
in Britain fell from 21.6 to 15.7. In Harlow
it fell from 20.6 to 9.0. The mental health
of the residents improved too. Careful
planning and better housing had raised
the health of an industrial working-class
community to the level of wealthier mid-
dle-classsuburb. Yearslater,adoctorwho

"The problemis that the bulk of
what is being built today, which
could stay with us for hundreds of
years, may have even more
negative impacts on the urban
communities they are designed to
serve than the ones built by the
well-intentioned social reformers
of the last centuries.”

Ricky Burdett and Philipp Rode: Living in the
urban age. In: Living in the endless city (2011).
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"The natural world appears to
abound with examples of arrange-
ments based in some measure on
exposure to the sun. [...] Observa-
tions of the modern built world
reveal that we have not usually
followed nature’s example in this
regard. Our cities are non-direc-
tional. Our buildings are undiffer-
entiated by orientation to the sun.
They stand static, unresponsive to
the rhythms of their surroundings.”

Ralph L. Knowles (1981)

wasamemberofthedesignteamrecalled
howhemistakenlythought Harlowwould
serve as a model for all later new towns.
Instead, to his surprise and dismay, the
design was roundly criticised:

‘It was an autocracy; it was over-planned;
it was under-planned; it was too diffuse;
it had too few flats; it had too much green
space; it was unoriginal; it harked back to
thepast; itwasnot towny enough; themain
trafficarteries should have been built up; it
neededa “grid-iron” patternforits streets;
itwas—in thefinal condemnation - a “first
generation”new town. So the smartyoung
planners went ahead and produced the
horrors you can see in all too many of the
second and third generation new towns.
Every error that we had carefully avoided
was perpetuated elsewherewith aflourish
for its great originality. Tower blocks, we
hadshown, weresuitablefor5%only of the
population; thenew city planners provided
them for 30, 40, or 50%. And when these
failed, they banned them altogether.”*°

PLANNING FOR HEALTH
As the slums in industrial towns and cit-
ies of Europe and North America were
cleared, and living conditions improved,
the threat from infectious disease reced-
ed. The harmful effects of bad housing
werenotasobviousastheyhadbeen. The
linkbetweenhousingandthehealth ofthe
public became less direct. By the second
half of the 20th century, the idea that a
building could promote health, rather
than simply prevent disease no longer
informed the design process. In many
countries,national policiesonhealthand
thebuiltenvironmentseparated,and now
have different aims. Government guide-
lines and standards often place more
emphasis on the environmental impact
of buildings than on improving the well-
being of the people inside them. And
developers and property investors have
not always put occupants’ welfare first.
Meanwhile, health policy is now largely
directed towards treating disease rather
than preventing it. Within health care
services, poor housing does not feature
prominently. Until recently, building
design, housing improvement and town
planning were not regarded as health
interventions in themselves. And indoor
health is not the priority it once was.
There is growing concern about the
levels of pollutants in modern buildings;
manyofwhicharesealedand conditioned.

Current codes and standards specify en-
vironments that minimise discomfort.
Yet there is no scientific evidence that
this has health benefits. Indeed, a neu-
tral, closely controlled environment may
compromise well-being over the longer
term. Designing for comfort in this way
runs counter to a basic principle identi-
fied by Florence Nightingale and others.
Historical and scientific evidence sug-
gests that for health, indoor conditions
should follow those outdoors. Building
occupants should not be isolated from
natural changesinhumidity, temperature
and light levels in the way that many of
them now are.

CITIES AND THE SUN

If we turn to today’s cities, some of them
provide all of their residents with clean
water and sewerage. Many do not. Those
that do often follow the western model
of urban living, in which the motor car
predominates. Roads and highways cut
through urban centres, improving traffic
flow by keeping vehicles separate from
pedestrians. When not in their cars, city
dwellersspend mostoftheirtimeindoors.
Theymaynotbetroubled by theillnesses
endured by people living in slums - diar-
rhoea, tuberculosis, measles, diphtheria
andtherest. Buttheyareatriskofdiseases
broughtonbysedentaryindoorlifestyles.
On average, people now spend about 90
per cent of their time indoors. And one
thing they do not see much of is sunlight.
An experiment from the 1990s confirms
this. Scientists fitted light detectors to
the head and wrists of volunteers in San
Diego, California. Measurements showed
theywereonlyindaylightatlevelsgreater
than 1000 lux for about 4 per cent of the
time. Much of the rest was at an average
intensity of about 100 lux. If people liv-
ing in one of the sunnier regions of the
United States limit their time in bright
light to this extent then those of us living
furthernorth arelikely tobe equallylight
deprived, perhaps even more so.

The sun is our external timekeeper.!2
Without the time-cues given by the sun,
the underlying rhythm of the human
body can become disturbed. This can
cause a range of health problems. Dis-
ruption of the body’s 24- hour clock has
been linked to many of the diseases we
now associate with urban living: depres-
sion; heartdisease;diabetes; obesity;and
cancer. Newresearch showsdisruption of
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The orientation of streets has a
significant effect on the availa-
bility of sunlight in streets. This
diagram shows the shaded por-
tions of a typical street intersec-
tion during different times of day
and year, depending on its ori-
entation. It can be seen that a
street grid oriented SW/NE and
NWY/SE is actually better for sun-
light provision than a traditional
north/south and west/east grid,
where alarge number of streets
remain entirely in the shade for
long periods during winter.

the circadian clock also weakens resist-
ance to infection.”®

Besides being the human body’s ex-
ternal timekeeper, the sun is its main
source of vitamin D. Recent studies have
found alarmingly high rates of vitamin
D deficiency throughout Europe, North
America, the Middle East and elsewhere.
InBritainrickets, the classicbonedisease
of vitamin D deficiency, is resurgent. In
Australia, such is the concern about vita-
min D deficiency and poor bone quality,
there hasbeen areversal in public health
policy. People living in some Australian
statesarenowadvised togooutinthesun
ratherthan avoid it. Research now shows
that in addition to bone mineralisation,
vitaminDisfundamental tothe function-
ing of the immune system, the brain, to
physical strength, balance, resistance to
infection and so on. Unfortunately, get-
ting out into the sun to make vitamin
D, or synchronise our body’s biological
rhythms, canbedifficultin the developed
world. Buildingsarenotasopentothesun
astheyused tobe. And neither are towns
andcities. Inpractice,itistheorientation
of a city that usually decides the orienta-
tion of the buildings within it; and how
muchsunlighteachonegets.Ifthestreets
arenotlined up forthe sunthenlittleelse
is. It seems Australia’s buildings are not.

The Chief Health Officer of Victoria re-
centlypublished guidance on the subject
entitled Vitamin D & the Built Environ-
mentin Victoria: A Guidelinefor Planners,
Engineers, Architects & Policy Makers in
Local &State Government. Thisillustrates
the extent to which public health policy,
building regulations and planning laws
have underestimated the importance of
the sun in promoting health.

NEW DISEASES, NEW CITIES

Over the past half-century, thanks to an-
tibiotics, bacterial infections have been
amenable to treatment. And it is fair to
say that people in the developed world
have become more complacent about
infectious diseases than they would
have been ahundred years ago. One con-
sequence of this more relaxed attitude is
thattherehasbeenlessemphasisonfresh
air, lightand cleanlinessinbuildingsthan
there was during the pre-antibiotic era.
Unfortunately, worldwide there is now
an epidemic of antibiotic resistance.
And the development of new antibiotics
has stalled. The ‘golden age’ of antibiotic
therapy may soon be at an end. In 2011,
the World Health Organisation warned
the situationhad reached a critical point.
Ifno action was taken, <.the worldis head-
ing towards a post-antibiotic era, in which



many common infections will no longer
haveacureand, onceagain, killunabated”**
To compound the problem, over the last
three decades outbreaks of new viruses
and other pathogens have become more
common. Soinfectiousdiseasesare setto
become more of a public health issue in
thedevelopedworld thantheyhavebeen.
And many of them, such asavian influen-
za, SARS and drug-resistant tuberculosis,
are diseases of the indoor environment.
Modern buildings and modern cities
are not planned to prevent infections
spreading. For example, sunlight is the
principal natural disinfectant in the
environment. It kills bacteria, viruses
and fungi that might otherwise infect
us. The citizens of Imperial Rome had
right-to-sunlight legislation. By con-
trast, few countries today can claim tobe
as advanced in this respect. The Romans
took the view that it is more effective
to prevent diseases than to treat them.
Florence Nightingale believed build-
ings should promote health, not merely
prevent disease. In the past, architects,
engineers, city planners and politicians
worked togetherwith thisinmind. There
isevidencethatsomeoftheirworkgreatly
enhanced people’s physical and emo-
tional well-being. In the 21st century, it
should also be possible to create sustain-

able towns and cities that have a positive
influence on health. While there will be
opportunities forinnovation, it would be
unfortunateifthelessonsofthe pastwere
overlooked.

Dr Richard Hobday is an engineering consult-
ant who specialises in health in the built environ-
ment. He is the author of The Light Revolution:
Health Architecture and the Sun (2006). He
teaches and lectures internationally.

References

1. Rosen G. A History of Public Health. Baltimore;
Johns Hopkins University Press, 1993.

2. Hippocrates. Airs, Waters, Places. In: Jones
WHS, editor and trans. Hippocrates Vol 1. Loeb
Classical Library. Cambridge; Harvard University
Press, 1923. pp 71-137

3.ButtiK, Perlin JK. A Golden Thread - 2500 Years
of Solar Architecture and

Technology. London; Marion Boyars, 1980.

4. Knapp RG. The Chinese House: Craft, Symbol

and the Folk Tradition. Hong Kong; Oxford Univer-
sity Press, 1990.

5.Chen Q. Feng Y, Wang G. Healthy buildings have
existed in China since ancient times. Indoor and
Built Environment 1997;6(3):179-187.
6.Vitruvius. The Ten Books on Architecture. (Trans.
MH Morgan). New York; Dover Publications 1960.
7.Cicero. De Legists. Book 3, Chapter 3, Section 8.
8. Nightingale F. Notes on Nursing; What it is and
What it is Not. New York; Dover

Publications, 1969.

9.McDonald L. (Ed.) Florence Nightingale on Soci-
ety and Politics, Philosophy, Science, Education
and Literature. Volume 5 of the Collected Works of
Florence Nightingale. Waterloo, Ontario; Wilfred
Laurier University Press, 2003. p171.

10. Taylor. The natural history of preventive med-
icine, or breaking the chains of causation. Br Med
J1980 Sep 27;281(6244):849-53.p852.

11. Espiritu RC, Kripke DF, Ancoli-Israel S, Mowen
MA, Mason WJ, Fell RL, Klauber MR, Kaplan 0J.
Low illumination experienced by San Diego adults:
association with atypical depressive symptoms.
Biol Psych 1994 March 15;35(6):403-7.

12. Roenneberg T, Kumar CJ, Merrow M. The
human circadian clock entrains to sun time.

Curr Biol 2007;17(2):R44-5.

13. Silver AC, Arjona A, Walker WE, Fikrig E. The
circadian clock controls toll-like receptor 9-medi-
ated innate and adaptive immunity. Immunity 2012
Feb 24;36:251-61.

14. Chan M. Combat drug resistance: no action
today means no cure tomorrow. Statement by
WHO Director-General. World Health Day 6 April
2011. http://www.who.int/mediacentre/news/
statements/2011/whd_20110407/en/index.html

In the early days of North
American high-rise architecture,
there were vigorous discussions
on the effects of high-rise build-
ings on sunlight provision in cit-
ies. This diagram was drawn by
Boston Architect William
Atkinson in 1909 to prevent the
construction of a 300-foot tall
building in the city. It shows the
shadows cast by the tower at
different times of day during
midwinter solstice.
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