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A CRITICAL REVIEW OF THE DESIGN
AND BUILD OF HEALTHCARE
INFRASTRUCTURE IN AUSTRALIA

GET YOUR COPY NOW!
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Australian Healthcare Design 2000–2015 is a review
of past, current and future projects and trends in
healthcare design in Australia. It is a unique reference
publication for researchers and practitioners working
MRXLI½IPHSJLIEPXLGEVIHIWMKRFSXL[MXLMRXLI
region and internationally. Fronted by a collection
of essays from prominent Australian academics
and practitioners, it also contains a comprehensive
catalogue of projects delivered during the most
remarkable period of capital investment in health
infrastructure ever seen in the region.
Published by the International Academy
for Design & Health Edited by Kate
Copeland with Marc Sansom, Kathleen
Armstrong and Emily Brooks
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Briefing

Winning at WAF
in Singapore
Innovative designs for healthcare in Kuwait and the USA
win at the World Architecture Festival Awards in Singapore

I

nnovative approaches to the design of health facilities in the USA and in
Kuwait to support the reprogramming of health services were rewarded at
the sixth World Architecture Festival (WAF), held at the iconic Marina Bay
The Rush University Medical Center New Hospital Tower, USA
Sands in Singapore in October.
Designed by Perkins + Will, the Rush University Medical Center New
Hospital Tower won the WAF Complete Buildings – Health category. A part of a major campus-wide transformation, the
800,000 sq ft hospital consists of 386 patient beds along with diagnostic and treatment facilities such as surgery, radiology and
emergency departments.
The organisational concept consists of a rectangular six-storey base containing new diagnostic and treatment facilities topped
F]E½ZIWXSV]GYVZMPMRIEVFIHXS[IV8LIFEWIGSRRIGXWXSI\MWXMRKHMEKRSWXMGXVIEXQIRXJEGMPMXMIWXSGVIEXIERI[GSRXMRYSYW
interventional platform. The geometry of the bed tower maximises views and natural light for patient rooms while also creating
ERIRZMVSRQIRXJSVIJ½GMIRXERHWEJILIEPXLGEVI8LITVSNIGXEPWSMRGPYHIWERSVXLSTEIHMGFYMPHMRKERHETEVOMRKWXVYGXYVIERH
new loading and delivery system. The judges said this was, “a sensitive approach to context, an innovative solution to a highly
complex programme, combined in a compelling result that challenges stereotypes of institutionalised healthcare”.
In the WAF Future Projects – Health category, the winning submission brought recognition to the pioneering New Sulaibhikat
Medical Centre, designed by Spanish practice AGI Architects. Addressing challenging issues such as privacy and security, the
project applies a new model, where courtyards attached to the façade are the driving element behind an innovative typology.
The judges praised the reprogramming of existing health services that draws
SRXLIWTIGM½GRIIHWSJXLIPSGEPGSQQYRMX]±-XSZIVGEQIXLIPMQMXEXMSRWSJ
the normal existing typology,” they said.
Over 2,100 architects and designers from 68 countries attended this year’s
WAF in Singapore for three days of speeches, presentations and exhibitions.
The most prestigious category, ‘World Building of the Year’ was won by the
Auckland Art Gallery Toi o Tamaki, New Zealand, designed by Francis-Jones
Morehen Thorp and Archimedia.
This extensive public project includes the restoration and adaption of
heritage buildings; a new building extension which more than doubles the
public exhibition areas; extensive basement storage and support areas; and
the redesign of adjacent areas of Albert Park. The design of the art gallery
creates an openness and transparency to allow views through, into and out
of the gallery circulation and display spaces into the green landscape of
The New Sulaibhikat Medical Centre, Kuwait
Albert Park.
Projects entered in this year’s festival awards, against a challenging
KPSFEPIGSRSQMGGPMQEXI VI¾IGXIHXLIJIWXMZEP´WXLIQISJ³:EPYIERH:EPYIW´
demonstrating the core factors that inform the relationship between
TIVGITXMSRW SJ ½RERGMEP ZEPYI ERH XLI ZEPYIW XLEX EVGLMXIGXW X]TMGEPP] LSPH
regarding their work.
This year’s super-jury was chaired by Ken Tadashi Oshima of The University
of Washington. The highly esteemed international judging panel also includes
Ken Yeang, Llewelyn Davies Ken Yeang; Patrick Bellew, Atelier Ten; Jeanne
Gang, Studio Gang Architects; and Dietmar Eberle, Baumschlager Eberle.
The World Architecture Festival will return to the Marina Bay Sands in
Singapore between 1-3 October 2014. Entries for the WAF Awards 2014
will open in February 2014.
For more information visit: www.worldarchitecturefestival.com
The Auckland Art Gallery Toi o Tamaki, New Zealand
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Briefing

New board embarks on new era

I

naugurated in Brisbane during the 9th Design & Health
A new board of directors and organisational
World Congress & Exhibition in July at its annual general
structure is set to deliver a new era of
meeting, the International Academy for Design & Health
(IADH) has a new board of directors.
MR¾YIRGISRXLI[SVPHWXEKIJSVXLI
In combination with a new organisational and governance
International Academy for Design & Health
structure, developed under the guidance of Dr Ray Pentecost,
the current president of the IADH, the new board will
IREFPIXLIRSRTVS½XSVKERMWEXMSRXSGSRXMRYISRMXWYT[EVH
GYVZISJMR¾YIRGIMREHZSGEXMRKXSKSZIVRQIRXWMRHYWXV]ERHFYMPHMRKS[RIVWERHGSQQMWWMSRIVWXLIMQTSVXERGISJ
designing environments that promote health, wellbeing and quality of life.
Previously constituting three executive directors, the new board has grown to 11 members, and will eventually
number 13, as the presidential role evolves with the development of president-elect and past-president positions.
7YTTSVXMRKXLI[SVOSJXLIXLVIII\IGYXMZISJ½GIVWXLIRI[FSEVHMWWLETIHEVSYRHFSXLKISKVETLMGVITVIWIRXEXMSR
[MXL JSYV RI[ TSWMXMSRW GSZIVMRK XLI%QIVMGEW %WME 4EGM½G )YVSTI ERH%JVMGE ERH XLI 1MHHPI )EWX ERH JSYV RI[
positions covering market sectors and stakeholder groups, including government; design and build industry; research;
and health providers and professions.
Dr Alan Dilani, founder and ceo, commented: “Since establishing the International Academy for Design & Health in
1997 with the 1st Design & Health World Congress in Trondheim, our community has grown into the leading forum in
the world supporting the sharing of knowledge and research in the creation of healthy built environments.“
±%W[ILEZIKVS[RERHSYVMR¾YIRGILEWI\XIRHIHXLVSYKLXLIHIZIPSTIHERHHIZIPSTMRK[SVPH MXLEWFIGSQI
clear that a new structure is needed to further enhance our capability to support governments, universities and industry
in recognising and embedding salutogenic and health-promoting design at the heart of our societies and infrastructure,”
EHHW(V6E]4IRXIGSWX±-EQGSR½HIRXXLEXXLIRI[FSEVHGERHIPMZIVYWMRXSERI[ERHI\GMXMRKIVEEW[II\IGYXI
our mission further and embed our principles and values with the support of our global knowledge community.”
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World Congress 2014 Preview

Towards a
Salutogenic Society
8LI7GMIRXM½G4VSKVEQQIJSVXLIXL(IWMKR ,IEPXL;SVPH'SRKVIWW )\LMFMXMSR
in Toronto will explore the global application of salutogenic perspectives on improving
human health and wellbeing by design, writes Alan Dilani

T

he International Academy for Design and Health (IADH) will be organising the 10th Design & Health World Congress &
Exhibition (WCDH 2014) in partnership with the Ontario Ministry of Research and Innovation, and supported by worldrenowned academic institutions and healthcare industries worldwide.
The WCDH 2014 will be held from 9-13 July 2014 at the Fairmont Royal York Hotel in Toronto, one of the most multicultural
population centres in North America, and a city with ambitious plans to place the health, wellbeing and quality of life of its citizenship at
the heart of its plans for regenerating its urban and health infrastructure.
The health status of people living in Canada is one of the highest in the world, with rising life expectancies and falling mortality
and morbidity rates. But the region’s healthcare system faces similar challenges to the rest of the developed world, characterised by
increasing cost pressures and a rise in the level of chronic diseases linked
to unhealthy lifestyles, such as diabetes, obesity and cardiovascular diseases.
According to the World Health Organization (WHO), lifestyle is a key
determinant of an individual’s health status. Enhancing the quality of the
environment, however, is also one of the most cost-effective and enduring
approaches to improving public health.
Growing awareness of the importance of health promotion and the
need to invest in healthy and sustainable public, social, domestic and
urban infrastructure through the application of ecological and salutogenic
design are at the leading edge of change in our society. Embracing these
perspectives to shape our built environment and infrastructure investment,
while embedding it at the core of a preventative care strategy changes
the focus from risk factors and the treatment of disease to a more holistic
understanding of the factors that determine a healthier society.
The salutogenic perspective embraces health promotion by exposing us
to wellness factors in the built environment that support behavourial change
From left: Prof Alan Dilani, Queensland Health Minister Lawrence
Springborg MP and Dr Ray Pentecost speaking during the 9th
towards healthier lifestyles. By improving our understanding of health as
Design & Health World Congress in Brisbane
a process that engages social, mental, spiritual and physical wellbeing, the
salutogenic approach acts on the knowledge that health is a key resource
to the individual, the community and society, and it must be implemented in
all environments where we are living, working and playing.
One of the most pressing needs is the regeneration of our existing
infrastructure into more livable eco-cities, providing the foundation for the
creation of a healthier society. Supported by world governments, a new
generation of designers, architects and engineers is therefore needed to
learn how to apply ecological and salutogenic design principles in their work.
Increasingly, healthcare providers must adopt a leadership role in health
promotion as well as the treatment of disease. How we design our health
infrastructure to better connect communities and urban life will support
these efforts. The role of public-private partnership as the primary
procurement model for infrastructure projects, including healthcare, poses
challenges to apply the salutogenic approach that supports the delivery of
Sharing ideas and exploring opportunies with colleagues
healthy and sustainable environments.
during the exhibition at the 9th World Congress in Brisbane
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Call for Papers

T

 The salutogenic hospital: leadership in health promotion;
 Innovation in procurement, delivery and operation: new
QSHIPWSJTYFPMGTVMZEXITEVXRIVWLMT 4444 
 Case studies of successful healthy built environments;
 City life, culture and health: Stimulating built environments;
 Salutogenic design for healthy communities and urban and
city planning;
 Developing international benchmarks in design and health;
 Innovation in the creation of healthy workplace
environments; and
 4VSQSXMRK EGXMZI PMZMRK ERH LIEPXL] PMJIWX]PIW XS TVIZIRX
non-communicable diseases (NCDs)
Authors are invited to submit abstracts of 400 words
in English. The abstract should clearly state the objectives,
methods used, results and conclusions. The paper will be
presented to an audience with diverse interests and disciplines.
Consequently, we are seeking presentations that focus on the
practical importance of environmental design qualities that
TVSQSXILIEPXLERH[IPPFIMRK 4ETIVWEHHVIWWMRKQSVIXLER
one of the congress themes will be given preference.
All abstracts will be subject to a blind and rigorous peerVIZMI[TVSGIWWF]XLI;'(,7GMIRXM½G'SQQMXXII%
select number will be chosen for oral presentation with a wider
number presented as posters in a gallery within the exhibition
area. Abstracts and enquiries should be submitted by e-mail
to the WCDH 2014 Secretariat at info@designandhealth.com
by no later than 15 November, 2013.
4VSTSWEPW QYWX MRGPYHI E XMXPI EYXLSV W  SVKERMWEXMSREP
EJ½PMEXMSRERHXLVIIOI][SVHW4ETIVWGLSWIRJSVTVIWIRXEXMSR
[MPP FI TYFPMWLIH MR XLI *MREP 4VSKVEQQI ERH &SSO SJ
Abstracts, with selected papers published in full in World
Health Design in 2014-15.
The author(s) or co-author(s) should register and pay
the registration fee in order to present the paper at the
GSRJIVIRGI 8LI SJ½GMEP PERKYEKI SJ XLI ;'(,  MW
English. Further information on the conference venue, hotel
accommodation and registration fee will be provided in the
4VIPMQMREV]4VSKVEQQIMR*IFVYEV]

Brisbane Marketing

he IADH is committed to developing knowledge
among the design and health professions in an effort to
reduce the prevalence of lifestyle diseases and improve
UYEPMX] SJ PMJI ERH MRZMXIW ]SY XS WYFQMX WGMIRXM½G EFWXVEGXW
for the 10th Design & Health World Congress & Exhibition
in Toronto, Canada, from 9-13th July, 2014 by submitting
abstracts on the following themes:

Timetable
15 September 2013
First announcement and call for papers
15 November 2013
Deadline for abstracts of papers
15 January 2013
%YXLSVWRSXM½IHSJHIGMWMSRSJTETIVEGGITXERGI
1 February 2014
4VIPMQMREV]TVSKVEQQIERHVIKMWXVEXMSRSTIRW
15 May 2014
Deadline for speaker early-bird registration
Completed manuscript is due to the
conference secretariat
1 July 2014
&SSOSJEFWXVEGXERH½REPTVSKVEQQITYFPMWLIH
July 2014-2015
Selected papers will be published in World Health Design

Congress dates and schedule
8LI;'(,MWE½ZIHE]IZIRX[LMGL[MPPFILIPH
from 9-13 July, 2014 at the Fairmont Royal York Hotel,
Toronto, Canada.
Wednesday 9 July
Registration from 14.00-18.00
4VIGSRKVIWWW]QTSWMYQ
Opening Ceremony and Welcome Dinner from 19.30
Thursday 10 July Congress & Exhibition
Late registration from 08.00-09.00
Congress and exhibition from 09.00-18.00
Social programme to be advised
Friday 11 July Congress & Exhibition
Congress and exhibition from 09.00-18.00
Advisory Board Meeting of the International Academy
for Design & Health from 19.30
Saturday 12 July Congress, Exhibition
& Academy Awards Gala Dinner
Congress and exhibition from 09.00-18.00
Academy Awards Gala Dinner from 19.30
Sunday 13 July Architectural Study Tours
Site tours and visits to local landmarks and health facilities
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Standpoint

I

n ancient times, great architectural feats of human achievement such as the Egyptian
pyramids, the Colosseum in Rome, the Taj Mahal in India and the Great Wall of China all
bear testimony to skilled organisation and management.
-R QSHIVR WSGMIX] [I LEZI EPP [SVOIH JSV FIIR WIVZIH F] SV FIIR EJ½PMEXIH [MXL ER
organisation of some type or form, whether it is a commercial business, a government
agency, an educational institution, a charitable or voluntary body, a social or health provider,
a professional or trade group, or indeed a local sports team or club.
Since the so-called rise of the contemporary organisation as it rolled out across the
now developed world following the industrial revolution, many theories have inspired or
VI¾IGXIHXLIIZSPYXMSRSJXLISVKERMWEXMSR JVSQ³IRXVITVIRIYVMEP´ GETMXEPMWQERHWGMIRXM½G
management theory in the late 19th and early 20th centuries to human relations modeling
in the middle of the 20th century, the ideas
of the learning organisation during the
W ERH XLI GSRGITXW SJ XSHE]´W VIQSXI
organisation.
But the study of organisations is not a
single theory. By its nature, it is a complex
TVSGIWW ERH ER MRXIVHMWGMTPMREV] ½IPH SJ
study. At the International Academy for
Design & Health (IADH), our greatest feat
in recent years has been to gain recognition
within the design and health industries for
As we voyage further into the knowledge age, the nature
the salutogenic perspective in the design of
of the organisation is changing. Ray Pentecost calls for the
the physical environment and the potential
evolution of the salutogenic organisation
improvement it can bring to human health.
It is a model that can be equally applied
to the future evolution of the organisation.
8LIL]TSXLIWMWMWXLEXXLIWXVSRKIVERSVKERMWEXMSR´Wsense of coherence in respect of the application of its three dimensions of
comprehensibility, manageability and meaningfulness, the more competitive and successful it will be. Firstly, to what extent does
the organisation comprehend the world in which it exists, the political, social, economic, technical and competitive environment.
Secondly, to what degree does it have the resources it needs to manage its tasks and develop its activities. And what is its sense
of purpose and meaningERHLS[HSIWXLMWWLETIERH½PXIVXLVSYKLMXWGYPXYVI-RIWWIRGI[LEXMWVIUYMVIHXSGVIEXIELIEPXL]
SVKERMWEXMSR#-WMXHI½RIHF]MXWPIZIPSJTVS½X#3VF]XLI[IPPFIMRKSJMXWWXEJJ#(SIWMXWGETEGMX]XSMRRSZEXIERHLEZIERMQTEGX
SRWSGMIXEPRIIHWHI½RIMXWWYGGIWW#,S[XVERWTEVIRXMWXLISVKERMWEXMSR#,S[IJJIGXMZIMWMXWKSZIVRERGIWXVYGXYVI#3RP]SRGI
[ILEZIHI½RIH[LEX[IQIERF]ELIEPXL]SVKERMWEXMSRGER[IYRHIVWXERH[LEXMRXIVZIRXMSRWEVIVIUYMVIHXSXVERWJSVQ
evolve and embed health-orientated changes.
(VMZIRF]MXWZMWMSRJSVELIEPXL]WEPYXSKIRMGWSGMIX]XLI-%(,LEWEZIV]GPIEVWIRWISJTYVTSWIERHQIERMRKXLEXLEWHI½RIH
MXWWYGGIWWXSHEXI8SHIZIPSTSYVGETEGMX]XSMR¾YIRGIGLERKIRSXEFP]EXPIZIPWSJKSZIVRQIRXLIEPXLTSPMG]ERHMRXIVREXMSREP
development, we need however to improve our comprehension of the rapidly changing global environment around us, and
at the same time, attract and develop the level and management of our resources. Just as we advocate the value and impact
of salutogenic design on the physical environment, at the IADH we are also striving to set the standard for a salutogenic
SVKERMWEXMSRERHXLIRI\XTLEWIMRXLIIZSPYXMSRSJXLI½VQ
Last year, I was tasked with providing the IADH with new bylaws, job descriptions, and policies and procedures for the
purposes of both positioning the organisation to this end, as well as providing for an orderly transition of leadership in the future.
These tasks were completed in the spring of 2013.
The vision included an expanded board of directors, growing from three to
How do we
XLMVXIIR MRGPYHMRK½ZISJ½GIVW8LIRI[FSEVHGSRZIRIHJSVXLI½VWXXMQIMR
July, 2013 at the 9th Design & Health World Congress in Brisbane (see p9).
define a healthy
The new leadership team will bring a stronger, more developed sense of
organization?
coherence to the IADH, strengthening its comprehension of the different
regions of the world, and the communities it serves; attracting more resources
to enhance the quality and reach of the services it provide; and of course bring
IZIVKVIEXIVTYVTSWIXSXLIMR¾YIRGIXLISVKERMWEXMSRI\IVXWSRLS[HIWMKR
can help to improve human health, wellbeing and quality of life.

The Salutogenic
organisation

Dr Ray Pentecost III is the president of the International Academy for
Design & Health
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RIQE]RSXI\TIGXXS½RHXSSQER]WEPYXSKIRMGSJ½GIWMRSRISJXLI[SVPH´WQSWXTSPPYXIH
GMXMIWWSXLI&IMNMRKSJ½GIWSJ6SFEVXW-RXIVMSVW %VGLMXIGXYVITVIWIRXE[IPGSQIWYVTVMWI
8LIMQTVIWWMSRWGSRZI]IHF]XLIHIWMKREVIQSVIEOMRXSEGLMGFSYXMUYILSXIPXLERE
X]TMGEPSJ½GI8LIIPIQIRXWEVIHMWXMRGXMZIERI\TERWMZIWM\QIXVILMKLWTEGIKMZIWKVEGIJYPRIWWERH
JSGYWXSXLITYFPMGEVIEW[LMGLMRGPYHIEPSYRKIJSVVIEHMRK[SVOMRKERHMRJSVQEPQIIXMRKWE[EXIV
[EPPERHVI¾IGXMRKTSSPXLEXMRXIKVEXI[MXLSRISJXLIX[SWXEMVWXSXLIQI^^ERMRIPIZIPERHERIEWX
[IWXFVMHKIXLEXEGXWEWEQIXETLSVJSVGSRRIGXMZMX]*YPPLIMKLX[MRHS[WEPPS[JSVXLIWTEGIXSFI
FEXLIHMRKIRIVSYWHE]PMKLX[LMPIWSYXLJEGMRKZMI[WVIEGLSYXXSXLIPEVKIVSSJKEVHIR[LIVIWXEJJ
ERHZMWMXSVWGERIRNS]REXYVIVMKLXMRXLILIEVXSJXLIGETMXEP´WGIRXVEPFYWMRIWWHMWXVMGX
-XMWRSXYRYWYEPJSVQER]GSQTERMIWXSTE]LMKLEXXIRXMSRXSXLIMVJVSRXSJLSYWIGPMIRXWTEGIW
SJXIRMRZIWXMRKQSVIMRXLIWIEVIEWXLERMRXLIMV[SVOMRKWTEGIW%X6SFEVXWLS[IZIVXLIVIMWRS
WYGLWITEVEXMSRFIX[IIRXLIGPMIRXEVIEWERH[SVOMRKWTEGIW[MXLXLIPEXXIVXVIEXIH[MXLIUYEP
GEVIERHXLSYKLXJYPI\UYMWMXIHIXEMPMRK*SVEGSQTER]XLEXLEW±GYPXYVI²ERH±GSYVEKI²EWMXWGSVI
ZEPYIWMXMWMRWTMVMRKXSWIIXLEXXLIWI[SVOMRKWTEGIWMRGPYHIWIZIVEPEVIEWXLEXLIPTFVMRKEFSYX
GSPPEFSVEXMZI[SVOMRKEW[IPPEWEQIHMXEXMSRTVE]IVVSSQERHEWTE[LIVIWXEJJGERWMKRYTJSV
WIEXIHFEGOERHWLSYPHIVQEWWEKIJVSQEVIWMHIRXQEWWEKIXLIVETMWX
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Project Report: Urban Health

A rooftop play area at Deptford Lounge and Tidemills School, London

Municipal missions
Can urban design impact on obesity levels, community cohesion and long-term
wellbeing? Yes, but only if certain key ingredients are present, says Veronica Simpson

A

s urban regeneration projects around the world gain momentum, driven by the need to
accommodate burgeoning city-based populations, those involved – be they architects, planners,
local authorities or a new breed of enlightened private developer – are seeking to identify
the factors that can transform a blueprint design concept into a thriving and healthy neighbourhood.
At the Fit Cities Conference in London earlier this year, it was glaringly apparent that planning
alone cannot ensure a city’s inhabitants will actively explore and embrace their immediate urban
environment in ways that promote both community and individual health and wellbeing. How you
programme urban space is every bit as important as the look and feel of the space itself, as New Yorkbased landscape designer James Corner revealed.
Corner’s consultancy Field Operations has been challenged with creating an enormous public park
in what was London’s Olympic Village – now the Queen Elizabeth Olympic Park. It is widely hoped
that his Queen Elizabeth South Park Plaza can galvanise and animate this soon-to-be-transformed
residential neighbourhood, in much the same way as his landscape designs have helped unite the
disaffected denizens of Manhattan around New York’s high line park.
“Every great city needs a great park,” stated Corner, who pointed out that the connections into any
park – strong links to residential neighbourhoods, leisure attractions and transport networks, as well
as the activities available within it – are vital ingredients. “A sense of connection is fundamental to the
MHIESJE½XGMX]²LIGSRGPYHIH
Sited close to several subway stations and many historic buildings, the high line park – a one-mile
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Finland’s capital city has been undergoing a slow but steady
city-centre regeneration, with several areas earmarked for
development, mainly around the former cargo ports along the
central seafront. One of the most dynamic of these is Kalasatama.
To ensure the most appropriate developments emerge for
the local population, Helsinki’s City Authority has actively
encouraged temporary uses in this area, giving out permits for
events, such as farmers’ markets, open-air cinemas, exhibitions
and urban food farms. Last year, a 1930s-built abattoir, which had
previously been used as a wholesale market, was turned into
the thriving Kellohall restaurant serving locally sourced seasonal
JSSHEW[IPPEWE³¾EZSYVWXYHMS´¯EGSSOMRKERHGSGOXEMPWGLSSP
offering workshops, seminars and presentations). ‘Spontaneous
urban culture’ is planned for the area around this building, from
the ‘solar kitchen’ in the abattoir yard immediately outside the
Kellohall (where solar-powered grills serve lunch through the
summer, weather permitting), to a free community barbecue.
Also on the cards are year-round organic farmers’ markets, a
skating rink in winter, and a free programme for urban gardeners offering personalised grow
bags, shared fruit trees and herb bushes.
Feeding into this community hub, some 20,000 new homes are being built, and many of them
will be affordable. Meanwhile, the port’s industrial buildings are slowly being refurbished as
WXYHMSWERHSJ½GIWTEGIJSVWXEVXYTW*SSHVIPEXIH[LSPIWEPIERHQERYJEGXYVMRKFYWMRIWWIW
will be particularly encouraged. In this way, residential, leisure and commercial businesses will
cohere around the city’s burgeoning food-culture scene, generating a mutually supportive
spirit of engagement and creating a vibrant destination for visitors.

Anni Bäckman

Kalasatama region, Helsinki, Finland

section of a historic freight line elevated 30 feet
above western Manhattan – offers regular and
weekly-changing activities: food and music festivals
and markets; a vast selection of independent, nonchain eateries; classes for yoga and Tai chi; and even
night-time astronomy sessions. It has also become
a popular route for running and walking groups,
and it has an ongoing programme of public art.
These have all played a vital role in turning the
high line into the massive attraction it is today,
together with Corner’s thoughtful planting, which
offers a variety of seasonally-shifting vistas, plus diverse sensory experiences and textures (eg water features in which
children can paddle and grasses that whisper in the breeze).
Good programming comes from good consultation and a genuine understanding of – and desire to include – the
local population. The ongoing relevance of the high line park’s activities to the local population are more or less
KYEVERXIIHXLEROWXSXLIGSQQYRMX]KVSYTXLEX½VWXVEMWIHJYRHWJSVERHRS[STIVEXIWXLITEVO;MXLSYXXLEXOMRH
of continual, on-the-ground insight and input, even the best-intentioned schemes will falter. Thankfully, many local
authorities appear to have wised up to the value of genuine consultation and inclusion.

“A sense of
connection is
fundamental
to the idea
of a fit city”

Food festivals and Facebook
Helsinki is a metropolis that is in the early stages of a massive regeneration scheme, in which local citizens have
FIIRLERHIHEKIRIVSYWVSPI;MXL*MRPERHSRISJXLIJI[)YVSTIER9RMSRWXEXIWXSFIIRNS]MRKVIPEXMZIIGSRSQMG
buoyancy, Helsinki City Authority is in the process of creating 25,000 new homes in a 175ha area of waterfront
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Deptford Lounge and Tidemills School, Lewisham, London, UK
A school that combines housing with community resources, and which sits at
the heart of one of the most deprived parts of southeast London, is triggering
a new sense of community for the people of Deptford. The Tidemills School,
designed by Pollard Thomas Edwards Architects (PTEa), combines a bright,
airy and colourful primary school with a state-of-the-art community library
and learning resource, the Deptford Lounge, which also provides council and
GSQQYRMX] SJ½GI WTEGI EVXMWXW´ WXYHMSW ERH E KEPPIV]8LI WGLSSP´W WTSVXW
music and entertainment facilities are shared with the local community for
out-of-hours activities, while additional funds for the building were raised by
EHHMRKEFPSGOSJLMKLUYEPMX]VIRXIHLSYWMRKEWWSGMEXMSR¾EXWXSXLIVIEV
Lewisham Council has seized the opportunity this landmark facility offers
to improve substantially the surrounding public realm. The building exterior
presents an uplifting civic presence within a new community square; its main
public-facing elevation a glowing origami-screen of golden mesh panels,
offering both shading and transparency. PTEa director and project architect
Dominique Oliver says: “The idea was to create a kind of oasis within an
urban environment for the children and the wider community.”
Alongside this key community asset, Lewisham Borough Council has
upgraded and linked the previously fragmented parks and public spaces
around the school and square and their immediate neighbourhoods,
improving landscaping, lighting, children’s play spaces, sports facilities and
seating. Now highly-connective cycle and pedestrian routes link to all local
amenities, as well as the improved transport networks at the newly upgraded
and relocated Deptford Railway Station. These and other schemes have won
the borough major public-realm improvement awards.
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previously dominated by industrial docklands, having moved the docks
out of the city centre in 2008. But it is doing so carefully, and in stages
that stretch over the next three decades. In the meantime, it has opened
up many of these new parts of the ‘future’ city to temporary uses, which
LEWPIHXSXLI¾SYVMWLMRKSJTSTYTJIWXMZEPWERHIZIRXWSJXIRGIRXVIH
around the city’s blossoming food-culture scene (see case study).
Much of this activity is facilitated online and through social media; the
city authorities actively encourage e-participation, with all services listed
in a comprehensive online database, along with multiple opportunities
for feedback. Even Facebook has played its part: two years ago, a
‘restaurant day’ was launched allowing citizens to circumvent the city’s
normally tortuous food-permit procedures and open their own food
outlet for the day – whether it was serving Korean food from a kiosk on
the pavement or lowering sandwiches down in a basket from a third¾SSV¾EX,IEHSJEVXWERHGYPXYVIEX8LI*MRRMWL-RWXMXYXI4EYPE/EVPWWSR
says of the event: “Through Facebook, it has grown to four times a year.
People really own that event now and it’s made Helsinki a better place
MR[LMGLXSPMZI;IWE[EPSXSJJSSHJVSQHMJJIVIRXGYPXYVIWPMOI/SVIE
giving a presence to nationalities that are not normally so visible in the
A temporary urban kitchen-garden in Helsinki
city. Finnish people usually obey rules quite well; it’s been good for them
to experience that kind of activism.”
Across the Atlantic, the New York Center for Active Design has been
encouraging a different kind of activism, with the support of New York mayor David Bloomberg. Three years
ago, the Center drew up a list of guidelines – some design-based, others policy-based – which are slowly being
implemented in new-build commercial and housing schemes.These range from making the staircase, as opposed
to lifts, the most visible and accessible means of circulation in new buildings, through installing a hydroponic
farm on the rooftop of a new housing project so that people can grow around 40% of their food on site, to
encouraging more mixed use of land so that people’s homes are within easy walking distance of work and
PIMWYVIJEGMPMXMIW8LI9/(IWMKR'SYRGMPMWJSPPS[MRKWYMX[MXLMXWS[R³%GXMZIF](IWMKR´TVSKVEQQI[SVOMRK
closely with New York and other cities to promote best practice.

Tero Pajukallio

Project Report: Urban Health

Oxford Terrace, Christchurch, New Zealand
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Project Report: Urban Health

Avon River Precinct, Christchurch, New Zealand

“We don’t want
islands; we want
interconnections
with the wider
communities.”

Following the earthquakes of 2010 and 2011, BDP was asked to come
up with a concept design for New Zealand’s Te Papa Otakaro/Avon River
Precinct in Christchurch, as part of the Christchurch Central Recovery
Plan. The project seeks to restore the health of the river and encourage
the return of native birds and aquatic life to the centre of the city, while
transforming the 3.2km stretch of water into a dynamic destination for the
city’s inhabitants to engage in sports and leisure pursuits, as well as healthy
commuting.
The Precinct embraces both urban and natural landscapes, with easy
access to and from Victoria Square, the Terrace and Margaret Mahy’s
‘Amazing Place’ Memorial Playground – a new family play area named
after the country’s most famous children’s author and designed by local
schoolchildren.
The rejuvenated landscape will represent a blend of exotic and native
TPERXMRKVI¾IGXMRKXLI[IEZMRKXSKIXLIVSJXLIGMX]´WHMJJIVIRXGYPXYVIW
A pedestrian promenade and separate cycleway extend the full length of
the Precinct. Boardwalks and terracing will allow easy access to the river
and feature lighting should improve safety in the evenings. Construction
[SVOSR;EXIVQEVOXLI½VWXIPIQIRXSJXLITVSNIGXXSFIMQTPIQIRXIH
is now complete and a ‘txt an answer’ campaign will soon be launched to
KEYKITYFPMGSTMRMSRSRXLITVSNIGXXLMWJIIHFEGO[MPPLEZIERMR¾YIRGISR
how the remaining areas evolve.The main construction work is due to start
in February 2014.

Balancing priorities
There is still, however, a very long way to go before the competing pressures of civic wellbeing and developer
TVS½XIIVMRK GER FI FVSYKLX MRXS IUYMPMFVMYQ%X E VIKIRIVEXMSR GSRJIVIRGI MR .YP] SVKERMWIH F] XLI 20%
2I[0SRHSR%VGLMXIGXYVI ¯0SRHSR´WOI]RIX[SVOMRKSVKERMWEXMSRJSVFYMPXIRZMVSRQIRXTVSJIWWMSREPW¯
WIZIVEPWGLIQIWWLS[IHKVIEXMRKIRYMX]MRXV]MRKXSEHHVIWWXLIRIIHWSJMQTSZIVMWLIHERHVIWSYVGIWXEVZIH
VIWMHIRXW[LMPIEXXVEGXMRKXLIQYGLRIIHIHTVSWTIVMX]XLEXFIXXIVLSYWMRKSJ½GIWERHPIMWYVIJEGMPMXMIWGER
FVMRKXSXLIGMX]
.SLR 'SQFIV HITYX] GLMIJ I\IGYXMZI ERH HMVIGXSV SJ VIKIRIVEXMSR IRXIVTVMWI ERH WOMPPW MR XLI 6S]EP
&SVSYKLSJ+VIIR[MGLEHQMXXIHE±PEGOSJLSRIWX]²[EWMQTEGXMRKSRXLIKVS[XLSJLIEPXL]GSQQYRMXMIW
±4VMZEXIHIZIPSTIVWEVIR´XEP[E]WEWLSRIWXEWXLI]WLSYPHFIPSGEPEYXLSVMXMIWEVIR´XEP[E]WEWLIPTJYPEW[I
GERFI²LIPEQIRXIH±;IHSR´X[ERXMWPERHW[I[ERXMRXIVGSRRIGXMSRW[MXLXLI[MHIVGSQQYRMXMIW;I
[ERXFIRI½XWERHPIKEG]ERH?XLSWIAMRXLITVMZEXIWIGXSV[ERXXLEXXSS²,IGSRGPYHIHXLEXXLIVIEPMWWYI
VIKIRIVEXMSRRIIHWXSXEGOPIMW±RSXEFSYXFYMPHMRKW?FYXAEFSYXTISTPI²-RXIVQWSJJYXYVIIRKEKIQIRXERH
empowerment with healthy living schemes, a dialogue between residents and politicians, planners, developers
ERHGSRWXVYGXMSRGSQTERMIWMWGVYGMEP
Veronica Simpson is an architectural writer
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Global Perspectives. Local Identities.
International Symposium & Exhibition
In partnership with

Hilton Doha, Qatar

Media partner
ARCHITECTURE | CULTURE | TECHNOLOGY

www.designandhealth.com

info@designandhealth.com

Design & Health Middle East 2013

Hamad Bin Khalifa Medical City

Design & Health Middle East 2013 is an international symposium and exhibition dedicated to
exploring global salutogenic perspectives on the creation of healthy societies across the region

Frontiers in W
the fast lane

ith populations living in increasingly
large, multicultural urban habitats, the
global world we live in today is one
with few boundaries.
Qatar, like many emerging nations, has witnessed
rapid changes in many aspects of life, not least in
the size of its economy. These changes have had a
huge impact on urbanisation and the lifestyle of the
Qatari people.The country has seen lifestyle-related
diseases or non-communicable diseases (NCDs),
such as cardiovascular diseases (CVDs), diabetes
and obesity, become the leading causes of morbidity and mortality over the past two decades. Hypertension, which is a major
risk factor in the development of CVDs, has become the main public-health problem.
In an interdependent world, improvements in the quality of life and wellbeing of all Qatari and Middle East citizens will
be founded on the recognition that a healthy population is the means to social development and economic growth. Design
objectives for enhancing human health must encourage an active lifestyle, enable effective management of physical, psychological
and emotional stress, and support cognitive processing of information via stimuli in a variety of designed environments.
Well-designed healthcare facilities make a vital
contribution to healing and rehabilitation. However, a
Design & Health Middle East 2013
broader perspective demonstrates that health processes
Global Perspectives. Local Identities.
are continuously operating in all types of built and physical
International Symposium & Exhibition
environments where individuals spend their daily lives.
13-14 November, 2013, Hilton Doha, Qatar
Organised by the International Academy for Design &
www.designandhealth.com
Health in partnership with Hamad Medical Corporation,
Oliver Harrison
Edward Hillhouse
delegates to Design and Health Middle East 2013
CEO, Ithaca Health
Chief of science,
International Symposium & Exhibition in Doha, Qatar will
academic and faculty
enjoy the opportunity to participate in a leading-edge
affairs, Hamad Medical
symposium and exhibition that will help set the Gulf and
Corporation
Middle East region on a path to a healthier future. Delegates
are also invited to attend the Gala Dinner, which will take
John Lambert Smith
Awn Sharif
place on Wednesday 13 November at the Hilton Doha.
Executive director,
Manager of health-care

To register and download the programme,
visit www.designandhealth.com
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health-facility planning
and design, Hamad
Medical Corporation

facility planning,
Supreme Council of
Health, Qatar
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Market Report: Middle East

Next level
With robust primary healthcare in place, the Gulf States are now tackling
a weak spot – the relative lack of specialist, high-spec facilities that can deal
with the complexities of 21st-century clinical care. Emily Brooks reports

T

he rise of lifestyle-related diseases is a healthcare challenge faced by most of the world, but for
those countries of the Gulf Cooperation Council (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia,
the United Arab Emirates and Yemen), the changes are bearing down more swiftly than for
most. In the wake of the rapid economic development that has also brought unhealthier diets, low
levels of physical activity and an increase in obesity, diabetes has become an exceptional concern:
EGGSVHMRKXSXLI-RXIVREXMSREP(MEFIXIW*IHIVEXMSR´WPEXIWXMRXIPPMKIRGI +YPJGSYRXVMIWSGGYT]½ZISJ
the top 10 spots for the highest prevalence of diabetes in the world.1 In the UAE alone, the treatment
of diabetes in 2011 cost the Government $6.6bn,
or 1.8% of GDP.2 In Kuwait, 80% of women and
70% of men are obese.
At its annual research meeting last year, the
Gulf Research Centre, based in Cambridge
in the UK, stated that “no other region in the
world faces such rapid growth in demand with
the simultaneous need to realign its healthcare
systems to be able to treat the disorders of
EJ¾YIRGI© %PXLSYKL XLIVI LEW FIIR QENSV
investment in the healthcare system in the GCC,
QER] VIWMHIRXW VIQEMR YRWEXMW½IH [MXL XLI
availability and quality of care at government-run
hospitals and clinics. While the healthcare system
is mainly run by the government, government
agencies mostly lack strategies and policies as well
as the managerial skills needed to run healthcare
facilities. Therefore, government-run healthcare
centres (hospitals and clinics) are ill-prepared for
HDR’s Cleveland Clinic Abu Dhabi, scheduled for completion in 2014; private
a rapidly growing and aging population, nor are
TVSZMHIVWEVIWXEVXMRKXSQEOIEWMKRM½GERXMQTVIWWMSRMRXLIVIKMSR
they prepared for the rise in chronic diseases.”3
While the Gulf must try to stem the tide by
redoubling its efforts at preventing disease, it is also seriously gearing up to tackle
treatment. According to Richard Sprow, principal at Perkins Eastman, these countries
“have met their general population’s health needs, and now they want to expand
XLIMVW]WXIQXSGSZIVWIGSRHEV]ERHXIVXMEV]LIEPXLGEVIJEGMPMXMIW²8LI½VQLEWNYWX
completed Sheikh Khalifa Specialist Hospital in the UAE’s Ras Al Khaimah (see case
New facilities are
study). Sprow explains how the emirate “is in the same position as most of the other
Gulf countries right now – they all have basic hospital services, but they’re looking to
bringing firstbuild new-generation, more specialised facilities, so they can minimise the number of
class healthcare
patients they have to send elsewhere.
to populations
“Ras Al Khaimah already had some general hospital care, but they conceived the idea
that they wanted specialist care for things like cancer, emergency care and some higheraway from the
level surgery care.” The brief called for “western-style modern healthcare, delivered
capital cities
EX MRXIVREXMSREP PIZIPW SJ UYEPMX]² ERH XLI TVSNIGX FPIRHW EHZERGIH XIGLRSPSK] [MXL
a patient- and family-centric approach. Because their visits may be frequent, cancer
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Al Wakra Hospital, Qatar
This 300-bed general hospital sits half an hour
south of Doha, on the east coast of Qatar, and
is provided by Hamad Medical Corporation,
which manages nine hospitals around the country.
Capable of handling 500 emergency patients a day
and 1000 births a year, it aims to relieve patient
¾S[ MR XLI VIKMSR´W SXLIV TVMQEV] LSWTMXEPW %
large, brightly-lit reception sits at the centre of
the building, hugged by two semi-circular buildings
either side of it, and linked to a further structure
that contains an education department on the
KVSYRH ¾SSV ERH XLIEXVIW ERH MRXIRWMZI GEVI
SRXLI½VWX¾SSV8LIGIRXVEPEXVMYQWTEGIMWFMK
enough to support ‘hubs’ of waiting/meeting space
suitable for large families to gather, and leads to
a dramatic circular lift core, naturally lit by a glass
dome far above. The bright corridors are wider
XLER SRI QMKLX ½RH MR [IWXIVR GSYRXVMIW EKEMR
to accommodate the movement of larger families.
Outside, planted pergolas provide both greenery
and shade, with courtyard water features to
create cooler spaces in the hot climate.
Client: Hamad Medical Corporation
Principal consultant: GHD
Size: 130,000sqm
Beds: 300
Completion: 2012
patients have a separate car park and entrance, to make it quicker
and easier for them to visit for infusion or radiation treatment; patient
units are all on the north side of the complex, so they can take
advantage of garden views on the shaded side.

Specialist care, closer to home
Large and challenging building programmes are taking place in many GCC countries, with many facilities
½PPMRKMRXLIKETWKISKVETLMGEPP]WTIEOMRKFVMRKMRK½VWXGPEWWLIEPXLGEVIXSTSTYPEXMSRWPMZMRKE[E]JVSQXLI
capital cities. Al Wakra Hospital in Qatar, open at the end of 2012 (see case study) serves those living south
of Doha up to the border with Saudi Arabia, while Oman’s US$1bn International Medical City (IMC) is in
7EPEPELOQWSYXLSJXLIGETMXEP1YWGEX-XW½VWXTLEWIEFIHXIVXMEV]GEVILSWTMXEPMWHYIXSSTIR
in 2016, with a four-star ‘medical hotel’ and education complex coming later.
7EYHM%VEFMEMWGSRWXVYGXMRKRI[LSWTMXEPWMR MRGPYHMRK½ZIMRXIKVEXIHQIHMGEPGMXMIW SRI
of which is the AECOM-designed King Khalid Medical City (see case study). “The Kingdom’s healthcare
market is going through a tremendous growth and development phase,” says KKMC’s Mounir Marhaba,
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King Khalid Medical City, Saudi Arabia
%FSYXXSFITYXSYXXSXIRHIVXLMWMWSRISJ½ZIQIHMGEPGMXMIWFIMRK
FYMPXMR7EYHM%VEFMEXSXEGOPIELIEPXLGEVIHI½GMXGEYWIHF]EKVS[MRK
population, greater patient expectation, and an increase in lifestylerelated diseases. The wider 70-acre site has been materplanned by
AECOM, with the intention that the 1500-bed academic medical centre
be the anchor for a wider development of housing, hotels and retail, plus
a community hospital and hospice. The brief for the phase-one medical
centre was composed of four tenets: creating a healing environment;
patient-centred care; enabling multidisciplinary healthcare delivery;
ERHE¾I\MFPIJVEQI[SVO[MXLJYXYVIEHETXEFMPMX]%HIGIRXVEPMWIHTPER
breaks down the scale of the hospital for patients, with seven ‘core
GSQTIXIRGMIW´ KMZIR XLIMV S[R IRXVERGI ERH HMWGXMRGXMZI [E]½RHMRK
//1'VI¾IGXWMXWKISKVETLMGPSGEXMSRGYPXYVIERHGSQQYRMX]XLVSYKL
the use of locally sourced materials, geometric patterning inspired
by traditional mashrabiya screens, and a respect for regional cultural
traditions. The Gulf region is seeing high demand for technologically
advanced healthcare facilities, and this is no exception – KKMC will be a
smart hospital that allows electronic connectivity between professionals,
and uses technology to measure results and achieve greater consistency
of outcomes.
Masterplanning/architect/landscaping/interiors/engineering/QS: AECOM
Construction:Vanir Construction Management Inc
Client: Kingdom of Saudi Arabia
Cost: US$1.217bn
Size: 1.5m sqm
Beds: 1,500 (phase 1)
Completion: Late 2017 (phase 1)
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program director, contracts, business operations and
WTIGMEPTVSNIGXW±2I[WXEXISJXLIEVXJEGMPMXMIWEVIFIMRK
constructed, small facilities are expanding and established
facilities are upgrading their infrastructure, improving
quality and revising standards. Regardless of the type and
capacity of the healthcare facility, there is a big demand
across the market for the latest, cutting-edge, innovative
medical equipment, and IT solutions.”
Campus-style complexes like KKMC are a favoured
model, possibly because they are also a recognised model
in the US, which Gulf governments are clearly looking to
as a benchmark; the introduction of a medical education
component will also help solve the problem of a lack of
skilled staff in the region. “They are very much thirsting
for the standards we’ve developed in the US, especially
for infection control and a lot of the things we’ve
developed with evidence-based design,” says Jeff Frush,
TVMRGMTEP ERH TVSNIGX HMVIGXSV EX%)'318LI TVEGXMGI
LEWRSXSRP]HIZMWIHXLIQEWXIVTPERJSVXLMWTVSNIGXFYX
the architecture, landscape, interiors, engineering, cost
management and quantity surveying
EW [IPP QEOMRK MX XLI ½VQ´W FMKKIWX
LIEPXLGEVI TVSNIGX XS HEXI ;MXL
an all-single-bed hospital at its
heart, it will contain seven centres
of excellence (including cardiac
science, neuroscience and multiorgan transplantation), and will
have a multidisciplinary approach
that embraces treatment, research
and education. The seven centres
of excellence will have their own
entrances to make the scale of the
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campus more manageable for patients, supported by “some very careful
[E]½RHMRK [MXL FVERHMRK JSV IEGL SJ XLI WTIGMEPXMIW YWMRK GSPSYV QEXIVMEP
and signage,” explains Frush. But while patients will feel like they are on a
simple, singular path, behind the scenes the design must also support the
multidisciplinary approach, where specialists from many departments
might get together to discuss a complex case: for this there are dedicated
multidisciplinary meeting areas, connected on a back quarter so that staff can
easily make connections from clinic to clinic.

The introduction of
a medical education
component will help
solve the problem
of a lack of skilled
staff in the region

Designing for families

Gerry O’Leary

The region’s family-centric culture means that extra allowance is made
in patient rooms, waiting rooms and elsewhere to accommodate greater
numbers of visitors. KKMC’s single rooms have been designed with spacesaving back-to-back loos to free up space for families, and there are also semiprivate spaces outside patient rooms for staff to talk to family members. “It
was expressed by the client that each 12-bed wing should be gender separate,
and that ended up being a huge driver for the shape of the bed tower, which
basically has three arms that come from a central elevator core,” explains
.IWWMGE 6EHIGOM TVSNIGX HIWMKRIV ERH
healthcare planner at AECOM. “We
made sure that we didn’t have any
YRRIGIWWEV] XVEJ½G TEWWMRK XLVSYKL
Sheikh Khalifa Specialist Hospital, Ras Al Khaimah, UAE
these wings, and that there was privacy
This new six-storey hospital in Ras Al Khaimah supplements a new general hospital with
within each wing, plus it reduces travel
WSQIQSVIWTIGMEPMWXGEVIXLEXMRGPYHIWSRGSPSK]ERHIQIVKIRG]GEVI%KVIIR½IPHWMXI
distances for patients and families.”
allowed the architects to orientate the building in a way that mitigates the effects of the
John Lambert-Smith, executive
desert heat. “We organised the building in a purposefully asymmetrical way,” says Richard
director, health facilities planning and
Sprow, principal at Perkins Eastman. “The south side faces parking, and has a large block
design for Hamad Medical Corporation
of diagnostic space, with the emergency department, surgery, imaging and labs, while the
,1'  [LMGL HIPMZIVW   SJ
patient units, which are occupied 24 hours a day, are on the shaded north side.” These
secondary care and all tertiary care
units take the form of a series of L-shaped structures with nursing stations at the junction
for Qatar, says designing for families
point.There is capacity to add two more of these units should future need demand it, and
MW RSX NYWX EFSYX FMKKIV VSSQW ERH
¾I\MFMPMX]LEWEPWSFIIRGEVIJYPP]FYMPXMRXSXLII\MWXMRKWXVYGXYVI¯GPMRMGEPEVIEWLEZIE
wider corridors but “allowing spaces
series of standard, modular layouts, and operating theatres are very similar, for example.
for families to be in the right places
Distinctive red sand dunes surround the hospital, the colour of which has informed the
palette with a mix of warm cinnamon shades and brighter hues.

Architect/interior design: Perkins Eastman
Associate architect: Bayaty Architects
General contractor: MCM Group
Cost: US$164m
Size: 65,000sqm
Beds: 248 (phase 1); 400 (full capacity)
Completion: 2012
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Sheikh Khalifa Medical City, Abu Dhabi, UAE
within the clinical environment – the issue of enabling clinical
practice to take place without the family getting in the way.
We’re coming up with fresh ideas as to how we can get the
architecture to manage that better, for example by developing
a universal patient room that allows for a family space, but
that can be separated when there’s some sort of clinical
action happening. And that idea of universal rooms extends to
XVIEXQIRXVSSQWERHGPMRMGEPWTEGIW EPPS[MRKEPPXLI¾I\MFMPMX]
[IQMKLXRIIHWSXLI]GERFIVIGSR½KYVIH[MXLSYXLEZMRKXS
pull out a wall or disrupt the spaces around it.”
%YWXVEPMER ½VQ +,( [LMGL LEW LEH E TVIWIRGI MR 5EXEV
WMRGI  HIWMKRIH %P ;EOVE ,SWTMXEP JSV ,1' FYX
Lambert-Smith says the talent pool for this sector could
be bigger. “There is a number of good consultants working
here, but when you’re talking about creating state-of-the-art
healthcare facilities, we do lack a certain amount of skill. So
we’re trying to attract more awareness of what we’re doing,
ERHLS[FMKXLITPE]MRK½IPHMW%PWS [I[ERXTISTPIXSWII
that we’re not in the middle of a war zone – it’s very stable
TSPMXMGEPP]ERHMX´WE[SRHIVJYPTPEGIXSFI²,IEHHWXLEXHYVMRK
XLIKPSFEP½RERGMEPGVMWMW±EPSXSJMRXIVREXMSREP½VQWMRXLI+YPJ
got burnt badly, mostly by private developers, and since then
there’s been a lot of fear that they won’t get paid properly
or fully”.
There has been a struggle to regain trust, on both sides: “It’s
important to understand that we’re a government department
ERH XLIVI EVI ½WGEP VIKYPEXMSRW XLEX [I LEZI XS EFMHI F] ¯
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A joint venture between Skidmore Owings & Merrill (SOM),
-'1) ERH8MPOI%FY (LEFM´W ¾EKWLMT JEGMPMX] [MPP VITPEGI ER
I\MWXMRKLSWTMXEPSJXLIWEQIREQI[LMGL[MPPYRHIVKSTLEWIH
demolition as the new buildings come into use. It is actually
XLVII JEGMPMXMIW MR SRI JYWMRK E KIRIVEP LSWTMXEP ERH XVEYQE
GIRXVI[MXLXIVXMEV][SQIR´WERHTIHMEXVMGLSWTMXEPWIEGL[MPP
LEZIMXWS[RMHIRXMX]ERHWITEVEXIIRXVERGIPSFF]EPPVMWMRKJVSQ
EX[SWXSVI]TPMRXLGSRXEMRMRKWLEVIHWIVZMGIW-XMWLSTIHXLEX
XLILMKLUYEPMX]SJXLITYFPMGWTEGIW¯E³XS[RGIRXVI´SJPSFFMIW
GEJIWVIXEMPERHIHYGEXMSRWTEGIWEPPGSRRIGXIHF]ERIX[SVO
SJSTIRSYXHSSVEVIEW¯[MPPGVIEXIERYTPMJXMRKIRZMVSRQIRX
[MXLEWXVSRKJIIPMRKSJGSQQYRMX]8LIRYQIVSYWSTIRWTEGIW
MRGPYHMRK LERKMRK KEVHIRW XVIIPMRIH FSYPIZEVHW VSSJXST
XIVVEGIWERHEGIRXVEP³GSQQSR´[MXLJEFVMGWLEHMRKEVIWIIR
EWOI]XSGVIEXMRKELIEPMRKRSRMRWXMXYXMSREPLSWTMXEP7/1'
will also satisfy Abu Dhabi’s sustainability rating, Estidama,
[MXLMRXIKVEXIHTLSXSZSPXEMGWEGSRHIRWEXIVIGSZIV]W]WXIQ
XLEX[MPPTVSZMHI[EXIVJSVMVVMKEXMSRERHMRXIKVEXMSR[MXLXLI
I\MWXMRKERHJYXYVITYFPMGXVERWTSVXW]WXIQ
Architect: Skidmore, Owings & Merrill
4VSNIGXQEREKIV%PPIR 7LEVMJJ'SVTSVEXMSR
Client: Seha, Abu Dhabi Health Services Co
Beds: 850
Size: 210,400sqm
'SQTPIXMSR
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and so once [a consultancy] has got a contract, and
once they’ve performed under that contract, there’s no
reason why they won’t get paid. But it goes two ways. A
lot of consultants – not necessarily Western companies
– employed by government departments, particularly
in the early 2000s, didn’t perform particularly well;
there was massive growth, and certain companies took
advantage, trying to make lots of money for doing little
work. And because of those performance issues in
the past, the government now makes them put a little
bit of their money where their mouth is, putting in a
performance bond at the beginning of the contract.”

Sustainability moving up the agenda
Desert environments are architecturally demanding,
and sustainability is moving up the agenda fast – not
Oman’s US$1bn International Medical City. A 530-bed tertiary-care hospital is due
just regarding water and energy saving, but the wider
to open in 2016, with a medical hotel and education complex to follow
YRHIVWXERHMRK XLEX ¾I\MFPI EHETXEFPI FYMPHMRKW [MPP
VIHYGISFWSPIWGIRGI+VIIR½IPHWMXIWLETTMP]EPPS[JSV
optimum orientation, with layers of screening on the
outer face of the building that can allow for large areas of glazing without direct sunlight. Practices are responding
[MXLGLEVEGXIVMWXMGMRRSZEXMSR JSVI\EQTPI //1'´WGSSPMRKW]WXIQMWEMVGSSPIHVEXLIVXLER[EXIVGSSPIH XSWEZI
SRJVIWL[EXIV [MXLMGIFEWIHXLIVQEPIRIVK]WXSVEKI [LIVIF]MGIGV]WXEPWEVIJSVQIHERHWXSVIHHYVMRKSJJTIEO
LSYVWERHVIPIEWIHHYVMRKTIEOHIQERHXSIZIRSYXIPIGXVMGEPPSEHW ,(6%VGLMXIGXYVI´WFIH'PIZIPERH'PMRMG
Abu Dhabi, on the shores of the Persian Gulf, opens this year; it is arranged as a series of horizontal stacked blocks
topped by a larger patient tower and has a double glass curtain wall. Air is cooled via a tripartite approach using
WIE[EXIV LIEXVIGPEQEXMSR ERHYWIHGSSPEMVI\LEYWXIHXLVSYKLXLI½ZIJIIX[MHIWTEGIFIX[IIRXLIX[SKPEWW
curtains walls.
Aesthetically speaking, architects are being challenged to create landmark buildings that echo the local vernacular,
yet speak of forward-thinking modernity. “There’s a general push for respecting Islamic culture, but there are some
clichéd thoughts around it,” says Lambert-Smith. “You start to see Arabic screens or patterns on glass, just repeated
over and over again without too much thought. But we’re starting to see a couple of consultants go beyond that,
coming up with some interesting and unique architectural designs that understand the culture and that aesthetic, but
move it into something a lot more contemporary.”
Looking ahead, the greatest changes to come in the region will be the increased participation of private providers,
as governments recognise that their healthcare spending is
YRWYWXEMREFPI'PIZIPERH'PMRMG%FY(LEFMJSVI\EQTPIMWXLIVIWYPX
of the UAE government’s concerted effort to attract international
Architects are
LIEPXLGEVI MRZIWXQIRX -R 7EYHM %VEFME XLI 1MRMRWXV] SJ ,IEPXL
being challenged to
owns and manages 60% of facilities, and the private sector owns
EVSYRH SJLIEPXLGEVIMRJVEWXVYGXYVI,IVIWE]W//1'´W1SYRMV
create landmark
1EVLEFE ±LIEPXLGEVI MW RSX IZIRP] HMWXVMFYXIH EGVSWW KISKVETLMG
buildings that
PSGEXMSRWERHHIQSKVETLMGWWSMREHHMXMSRXSXLI1MRMWXV]MRZIWXMRK
echo the local
in mega health-facility projects, they are also encouraging the private
sector to take more projects across the country, including rural
vernacular
EVIEW -RSVHIVXSMRGIRXMZMWI XLI1S,LEWMWWYIHWYFWMHMWIHVEXIW
and offered investment funding options.”
Emily Brooks is an architectural writer
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Cause Health

Farrow Partnership is leading the way to lift the burden
of chronic disease. We are dedicated to cause health by
healing the built environment.
www.farrowpartnership.com

Colchester East Hants Health Centre | Truro, Nova Scotia
WHW Architects with Farrow Partnership Architects
Photograph: Greg Richardson
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I

CU design is complex, with a diverse
set of needs that are not always easy to
combine – the integration of advanced
equipment and the requirement for strict
hygiene must sit alongside patients’ and
visitors’ desire for privacy and a soothing
environment. At Kaplan Medical Center
Israel’s Kaplan Medical Center has built an ICU
in Rehovot, Israel, interior designer Anat
Herman has taken nature as a broad
inspired by nature, from its colour scheme to its
starting point to the design of the ICU,
balconies where even critical patients can enjoy
introducing a blend of natural materials,
the outdoors
curving organic shapes, images of plantlife
and bright green accents.
“Combining elements of nature in the
design has a soothing effect and creates a
serene and calm atmosphere, which is much needed in such an intense medical unit,” explains Herman. “Nature plays a
role of catalyst in the healing process and has a major part in easing anxiety and calming the patient’s state of mind. This
atmosphere has a positive effect on both patients and their loved ones, which helps minimise healing time required and
maximise medical staff productivity.”

Fresh ideas

Serene and soothing environment
'YVZMRK XMQFIVGPEH [EPPW EVI XSTTIH [MXL E ¾SVEPTEXXIVRIH
JVMI^I[MXLFEQFSSPMOI¾SSVMRKXMPIWYRHIVJSSX%JVIWLGSPSYV
WGLIQII\XIRHWJVSQXLISJ½GIWWXEJJVSSQWQIIXMRKVSSQW
and patient rooms. In waiting areas, the lime-green chairs that
PMRIXLI[EPPWEVIMRXIRHIHEW³[MPH¾S[IVW´WTVSYXMRKYTEPSRK
the verges. Nurses’ stations are well lit, with Corian worksurfaces
to minimise infection, in bands of white and green.
Two balconies were built so that even critically-ill patients
can be taken out to enjoy some sun and fresh air. The visitors’
waiting room overlooks these balconies, separated by a glass
HSSVXLEXEPPS[WREXYVEPPMKLXXS½PXIVMRWMHI
All of these elements come together to create as serene and
soothing environment as possible – in a part of the hospital
where what takes place can often be far from calm.
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Design Solutions: Projects

Plug-in potential

Eastern promise
Plans have been announced for a vast, integrated, healthcare hub
to be designed by Broadway Malyan and built around Tan Tock
Seng Hospital in Singapore.
Spearheaded by Tan Tock Seng Hospital, the National
Healthcare Group and Singapore Health Ministry, ‘Health City
Novena’ will serve patients in central Singapore. Broadway
Malyan’s Singapore-based team is delivering the masterplan,
and architectural and landscape-design services, with Surbana
International Consultants leading on project management and
engineering services.
Due to be completed in 2030, the scheme will link existing
facilities and the Lee Kong Chian School of Medicine to create
the largest healthcare complex in Singapore. It will offer a full
range of acute to intermediate and long-term holistic-care
services, along with wider research and education, commercial,
leisure and public spaces.
Existing low-rise buildings will be replaced with multi-storey
FPSGOWXSMRGVIEWIXLI¾SSVWTEGIJVSQXSWUQ
XLI RYQFIV SJ FIHW [MPP MRGVIEWI F]   XS  ERH 
buildings will be physically connected.

In July, representatives from Gresham, Smith and Partners
attended a ceremony in China to mark the Shanghai New
Hongqiao International Medical Centre Shared Facility.
Aiming to advance healthcare delivery internationally, the
½ZILSWTMXEPWERHEHHMXMSREPWTIGMEPMWXGPMRMGWTPERRIHSRXLI
medical campus will ‘plug into’ this new centralised facility,
which is set to be completed in 2015.
Gresham, Smith and Partners’ principal Kevin Kim AIA, who
spoke at the ceremony, remarked how the design concept
“will reduce costs for individual hospitals and provide access
to cutting-edge technology that those hospitals might not
have been able to afford”.
Alongside traditional support services, such as food,
laundry and IT, the Shared Facility will house diagnostic imaging
suites, clinical and pathology laboratories, and pharmacy
retail and storage. It will also act as the public centrepiece
of the complex, with amenities including food services,
retail, medical exhibition space and underground parking.
To separate the movements of materials, patients and the
public, designers layered circulation patterns vertically, with
service-and-supply distribution occurring primarily in lowerlevel tunnels; public activity limited to the main level; and
patient and staff activity concentrated in raised sky bridges.

Research tower has lab fab layout
The Hospital for Sick Children (SickKids) has opened the Peter Gilgan Centre for Research and
Learning in Toronto, Canada. Spanning 750,000sqft, the 21-storey tower is believed to be the
world’s largest facility devoted to children’s health research. HDR provided laboratory planning
and design services, as well as equipment planning, security and interior design services. Interior
spaces and, indeed, the tower itself were designed by Diamond Schmitt Architects.
8LIXS[IVGSZIVW¾SSVWSJPEFSVEXSV]WTEGI¯ERHERIWXMQEXIHXLVIIQMPIWTPYWSJFIRGLXST
¯[MXLXLIQEMRVIWIEVGLJSGYWIHSRKIRSQMGWGERGIVWXIQGIPPWFVEMRFILEZMSYVERHSVKERW8LI
building was designed to enhance collaboration and is divided into six research neighbourhoods
connected through staircases and shared spaces.
“In traditional science buildings, departments are often separated into silos, where they each
independently conduct research,” explained Clare Swanson, principal laboratory planner with
HDR. “In this tower, the silos are dissolved, as researchers are encouraged to work together to
‘cross pollinate’ and generate innovative health solutions.”
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Grouping gynaecology
-RXIKVEXIH TVSTIVX]WIVZMGIW ½VQ 7X]PIW ;SSH LEW GSQTPIXIH E  QMPPMSR
TVSNIGXEX'LIWXIV½IPH6S]EP,SWTMXEP XSGVIEXIEWTIGMEPMWX[SQIR´WLIEPXLGEVI
facility. The project involved the complete strip-out and remodelling of the
LSWTMXEP´W;SQIR´W ,IEPXL 9RMX ;,9  ERH8VMRMX];EVH XS FVMRK XSKIXLIV MXW
gynaecology services in one high-quality facility.
7X]PIW ;SSH´W WTIGMEPMWX LIEPXLWIVZMGI XIEQ IQTPS]IH MRJIGXMSRGSRXVSP
partitions and technology to help prevent the spread of dust and debris, in addition
to enabling work to be carried out around live clinical services.
8LITVSNIGXMRGPYHIHXLIMHIRXM½GEXMSRERHVIQSZEPSJEWFIWXSW EW[IPPEWXLI
MRWXEPPEXMSRSJRI[1 )WIVZMGIW -XEPWSMRZSPZIHXLIXVERWJSVQEXMSRSJXLIX[S
YRMXW[MXLEQSHIVR½RMWLEW[IPPEWTVSZMHMRKRI[VIGITXMSRXVMEKIERHXVIEXQIRX
EVIEWMRHMZMHYEP½ZIFIH[EVHWERHWIGSRHEV]WIVZMGIVSSQW
8LI;,9LEWXLVIIGPMRMGVSSQWEWITEVEXIEVIEERH[EMXMRKVSSQJSV[SQIR
arriving at the early-pregnancy assessment unit, along with other separate areas for
outpatient procedures and day-case surgery, plus private areas for changing.

Hovering expansion
WHR Architects has been selected to design a major
expansion for the Robert Wood Johnson University
Hospital (RWJUH) in New Brunswick, New Jersey –
one of the leading academic medical centres in the US.
According to the practice, it was chosen for its direct
and comprehensive approach to addressing complex
site and structural issues for the hospital’s new South
Building Overbuild project.
The expansion will consist of three levels of additional
bed units, new surgery units, public spaces and a new
southern entry to the hospital. Owing to dense urban
constraints, the expansion is proposed as an overbuild
project, which can pose challenges in terms of how it
connects to the overall fabric of the existing campus
and surrounding urban setting.
WHR came up with several ways to deal with a host of
construction challenges, as well as creating what it calls
“holistic, healing and patient-centred environments”.
8LI½VQ´WYVFERETTVSEGLXSXLIHIWMKRIRLERGIWXLI
kerb appeal on the facing street, and conceives the
project as a new gateway into the campus.
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Lord of the Rings
%GSRWSVXMYQSJ&-+;,6%VYTLEWQEHIXLIWLSVXPMWXJSVXLI
WIGSRHTLEWISJXLIHIWMKRSJXLI2]X,SWTMXEP2SVHWNPPERH¯E
124,000sqm acute-care hospital in Hillerød, north of Copenhagen.
The team’s proposal would preserve the site’s existing natural
JIEXYVIW[LMPIGVIEXMRKERIJ½GMIRXLIEPMRKLSWTMXEP
The result of a merger of three existing facilities, the new hospital
will be built on a former hunting ground, characterised by rolling
hills, small ponds and one of the largest forests in Denmark. The
design concept consists of eight interlocking rings, which vary in
LIMKLX XS TVSZMHI EGGIWW XS XLI KVIIRW [LMPI E ¾EX KVIIR VSSJ
responds to the natural topography.
BIG’s Bjarke Ingles said: “One of our guiding principles has been
to further build on the area’s historic landscape features and create
a smooth transition between inside and outside. The façade is
designed with integrated planters to bring nature right up to the
patient’s bedroom window. The landscape is always present.”
The shortlisting jury commented: “BIG’s ideas, together with the
large green spaces and green surfaces, mean that we really can talk
about a healing interpretation of the concept.”
A winner from the shortlist will be announced in March 2014,
ERHXLILSWTMXEPMWWIXXSFI½RMWLIHMR
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Academy Awards 2013

Heart of the community
Facilities designed to improve access and integrate with the local community
dominated this year’s Design & Health International Academy Awards

I

ntegrated care models and facilities designed to improve access to care within the community dominated
the Design & Health Academy Awards 2013, announced at the Brisbane City Hall on 13th July during the
9th Design & Health World Congress & Exhibition.
Walking away with four category awards, the Stantec-designed South West Acute Hospital, a 300-bed
acute hospital in Northern Ireland, provides a full range of clinical services, but it impressed the judges
through its focus on community integration, with spaces in its main atrium and hospital street dedicated for
use by community groups, local artists, schools, museums and exhibitions.
In Canada, the CAMH Village Family Health Team, commissioned by the Centre for Addiction and Mental
Health, Toronto, Canada and designed by ARK, won two awards in the mental-health and interior design
categories for its successful integration of mental-health services and a primary healthcare programme at
the heart of a mixed-use neighbourhood of Toronto.
Winning the inaugural award for salutogenic design, the Potter Street Redevelopment in Australia,
designed by Allen Kong Architect, also demonstrated its community impact to the judges. An innovative
co-development between disability-support organisation Wallara Australia and aged-care specialist
Wintringham, the facility blends aged care for disadvantaged people with a variety of complex behaviours,
with specialist high-support services for adults with a disability; ageing parents of disabled children are thus
The Brisbane City Hall
given an opportunity to live under one roof.
Other notable winners included the innovative Children’s Hospital Tony Molleapaza Rojas, Peru,
commissioned by PAZ Holandesa, The Netherlands and designed by EGM architects; the new Queensland
Children’s Hospital, commissioned by Queensland Health and designed by Conrad Gargett Lyons; the Arts
in Hospital programme at the University of Kentucky, Albert B. Chandler, commissioned by University of Kentucky Healthcare and created
by AECOM; and the “High Care” Mental Health Unit, commissioned
by Stichting Rivierduinen, designed by de Jong Gortemaker Algra
architects and engineers.

Standards and benchmarks
Supported by lead sponsor, Lend Lease, and presented by Dr
Ray Pentecost, president of the International Academy for Design
& Health, the successful recipients travelled from far and wide to
receive 30 awards made across ten categories, including: Lifetime
Leadership Award; Health Project (over 40,000 sqm); Health Project
(under 40,000 sqm); Sustainable Design; Mental Health Design;
Future Health Project; Salutogenic Design; Interior Design; Use of
Art in the Patient Environment; and Product Design for Healthcare
Application.
By setting standards and benchmarks, the Design & Health
Left: Murray Coleman, managing director of award sponsors, Lend Lease delivers
MRXIVREXMSREP E[EVHW TVSKVEQQI LEW E WMKRM½GERX MR¾YIRGI SR
a keynote speech. Right: Dr Ray Pentecost, president of the International Academy
for Design & Health, presenting the award winners
the global design and development of physical environments that
support health, wellbeing and quality of life. The recipients of this
year’s awards are those who, through outstanding efforts, have
contributed to the progress of knowledge, and demonstrated vision
and leadership in exemplary initiatives and projects.
Chaired by Prof Alan Dilani, founder of the International Academy for Design & Health, and judged by
MRHITIRHIRX WTIGMEPMWXW MR XLIMV ½IPHW XLI E[EVHW EVI STIR XS MRXIVREXMSREP SVKERMWEXMSRW ERH MRHMZMHYEPW
in both the private and public sectors participating in either research or practice, including the planning,
procurement, design, construction and management of healthy built environments.
8YVRXSXLIJSPPS[MRKTEKIWXSZMI[XLIGVMXIVME½REPMWXWERH[MRRIVWJSVIEGLE[EVH
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Lifetime Leadership Award
Chair of Lifetime Leadership Award
Prof Alan Dilani, founder and CEO, International Academy for Design & Health

Criteria
Awarded to a healthcare leader and visionary who has shown an ongoing, lifelong commitment to enhancing the health, wellbeing
and quality of people’s lives through their dedication to healthcare design.The award recognises the human and personal qualities
needed to push back the boundaries of progress and inspire future generations.

Winner
Prof Ian Forbes,
University of Technology, Sydney, Australia

Born in 1944 in Perth, Australia, Ian Forbes is the youngest son of architect
HT “Bill” Forbes, of Forbes & Fitzhardinge Architects. After graduating in 1969
from the architecture school at Melbourne University, he undertook a degree in
business administration and decided on a career in health facility design.
In 1972 he joined the Johannesburg Hospital Associated Architects international
consortium in South Africa. Over a two-year period, he planned all the departments
for the replacement 2,000-bed Johannesburg General Hospital – the largest new
06 4VSJ%PER(MPERMTVIWIRXWXLIE[EVHXS4VSJ-ER*SVFIW
building in the southern hemisphere at the time.
with Murray Coleman AM of sponsors Lend Lease and
In 1974, he joined Thompson Berwick Pratt and Partners (TBP&P) in Vancouver, (V6E]4IRXIGSWXTVIWMHIRXSJXLI-%(,
Canada and became a partner in 1977. During his time in Canada he became chair
of the Committee on Architects for Health, at the Institute of Architects of British Columbia. In 1982, he completed a
part-time Masters in Science (Health Services Planning and Administration) from the Department of Health Care and
Epidemiology at the University of British Columbia. He used the knowledge gained from this degree to launch TBP&P’s
Health Services Planning group, and he inspired rational planning of resources for health services in the province.
On his return to Australia in 1987, he joined the Faculty of Professional Studies at the University of South Wales’
School of Health Services Management, where he was responsible for teaching physical-facilities development and
health-services planning. In 1994, he became the head of school – a post in which he remained until 2001 – and oversaw
its move to the Faculty of Medicine. He created the Group for Health Architecture & Planning (GHAAP) research
unit, which, in addition to undertaking commissioned studies, provided regular seminars, allowing multi-disciplinary
practitioners to share experiences and gain further research knowledge.
During his time as an academic he conducted education projects, via the World Health Organization, for Ministries of
Health in Fiji, Tonga, Papua & New Guinea, Laos, China and East Timor. He was also awarded a major AusAID research
grant, working with the Shandong Medical University in China to help develop research methods and train healthcare
academics. Between 1990 and 1993, he was seconded to the Asian Development Bank in Kuala Lumpur, Malaysia, where
he implemented the US$280m loan programme, involving 13 hospital masterplanning projects throughout the country.
On returning to private architectural practice in 2002, he became a director and the head of Woodhead’s health
division, until 2008, when he left to work with the architectural division of GHD, in a joint venture with Ellerbe Beckett
Architects, on a new $2bn hospital in Dubai. With the cancellation of this project in February 2009, owing to the global
½RERGMEPGVMWMW-ERNSMRIH(IWMKR-RG7]HRI]EWHMVIGXSVJSVLIEPXLTVSNIGXWLIVIXYVRIHXSLMWS[RGSQTER]MRQMH
While in private practice he moved GHAAP from the UNSW to the Faculty of Design, Architecture and Building
(DAB) at the University of Technology, Sydney (UTS) in 2004. He was appointed as an adjunct professor to conduct
environment-behaviour research jointly with the UTS Faculty of Nursing, Midwifery and Health (now the Faculty of
,IEPXL 8LMW GSPPEFSVEXMSR LEW FIRI½XIH JVSQ QENSV KVERXW JVSQ XLI%YWXVEPMER 6IWIEVGL 'SYRGMP ERH XLI 2EXMSREP
,IEPXL 1IHMGEP6IWIEVGL'SYRGMPERHLIGSRXMRYIWXSHIPMZIVTL]WMGEPJEGMPMXMIWVIWIEVGLSRFMVXLMRKYRMXHIWMKREKIH
care and, more recently, mental health.
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Health Project
(Over 40,000 sqm)

Sponsored by
BVN Architecture

Lead judge
Warren Kerr, national director, health portfolio, Hames Sharley, Australia

Panel
John McGuire, director of global health (building systems), AECOM, Australia
Craig Dixon, director, health practice, Capita Consulting, UK

Criteria
An award for an outstanding acute or non-acute healthcare building where patient-centred considerations
are as evident as clinical and managerial priorities. The project must demonstrate an understanding of the
XLIVETIYXMGIJJIGXSJE³LIEPMRK´ IRZMVSRQIRX ERHWLS[LS[MRRSZEXMZIHIWMKRTIVQMXWSRKSMRK¾I\MFMPMX]
of use, addresses issues of sustainability and which recognises the broader civic context.

Finalists
Tata Medical Centre, Cancer Hospital, India, designed by Cannon Design
Hospital Bernhoven, the Netherlands, designed by de Jong Gortemaker Algra architects and engineers
Erasmus Medical Centre, the Netherlands, designed by EGM architects
Al Wakra Hospital, Qatar, commissioned by Hamad Medical Corporation
Isala Klinieken, the Netherlands, designed by Architecten Maatschap Isala

Highly Commended
New Public Collado Villalba Hospital,
Spain, commissioned by Capio Sanidad
SLU, designed by F Forwart slp

Highly Commended

Highly Commended
Queen Elizabeth Hospital
Birmingham, UK, commissioned by
University Hospitals Birmingham
NHS Foundation Trust,
designed by BDP

Baylor Charles A Sammons Cancer
Center, USA, commissioned
by Baylor Health Care System,
designed by Perkins + Will
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Winner
South West Acute Hospital, UK, commissioned
by Western Health & Social Care Trust, designed
by Stantec

Bill Rostenberg of Stantec (centre) receiving the award from
judge Warren Kerr (right) and sponsors BVN Donovan Hill (left)
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Health Project
(Under 40,000 sqm)

Sponsored by

Ngonyama Okpanum & Associates

Lead judge
Ian Forbes, University of Technology Sydney, Australia

Panel
Jean Mah, principal, Perkins + Will, USA
Mike Nightingale, founder, IBI Nightingale, UK and South Africa

Criteria
An award for an outstanding acute or non-acute healthcare building where patient-centred considerations
are as evident as clinical and managerial priorities. The project must demonstrate an understanding of the
XLIVETIYXMGIJJIGXSJE³LIEPMRK´ IRZMVSRQIRX ERHWLS[LS[MRRSZEXMZIHIWMKRTIVQMXWSRKSMRK¾I\MFMPMX]
of use, addresses issues of sustainability and recognises the broader civic context.

Finalists
Ichi Go Iche E, commissioned by University of Washington Global Fund
Ronald McDonald House, Canada, designed by Montgomery Sisam
Flinders Centre for Innovation in Cancer, Australia, designed by Woodhead
Translational Research Institute, Australia, designed by Wilson Architects (+ Donovan Hill in association)
The Kinghorn Cancer Centre, Australia, designed by BVN Donovan Hill
Ballarat Regional Integrated Cancer Centre, Australia, designed by Billard Leece Partnership
Gold Coast University Hospital Mental Health Unit, Australia, designed by Hassell, PDT and STH in Joint
Venture
Western Australia Comprehensive Cancer Centre, Australia, designed by Hassell
PET-CT Center for Diagnosis and Research, Qatar, commissioned by Hamad Medical Corporation
Warrnambool Hospital redevelopment, Australia, designed by Health Science Planning Consultants
8LI1SRXI½SVI,SWTMXEP9/HIWMKRIHF]-&-2MKLXMRKEPI
Kaiser Permanente Gaithersburg Medical Center, US, designed by AECOM

Highly Commended
St John’s Rehab Hospital: the John C and Sally Horsfall
Eaton Centre for Ambulatory Care, Canada, commissioned
by St John’s Rehab Hospital, designed by Farrow Partnership
Architects and Montgomery Sisam

Highly Commended
Akerman Health Centre, UK,
commissioned by Building Better Health
and Lambeth Primary Care Trust,
designed by Henley Halebrown Rorrison
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Winner
Children’s Hospital Tony Molleapaza
Rojas, Peru, commissioned by PAZ
Holandesa, designed by EGM architects

Bas Molenaar (centre) of EGM architects receiving the award
from judge Ian Forbes (left) and sponsors Ngonyama Okpanum
& Associates (right)
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Sustainable Design
Project

Sponsored by
Arup

Lead judge
7XIZI8VIZIREVLIEHSJFYWMRIWWWXVEXIK]LIEPXLERHWGMIRXM½GVIWIEVGL0IRH0IEWI%YWXVEPME

Panel
Phil Nedin, global healthcare business leader, Arup, UK
Ihab M K Elzeyadi, University of Oregon, USA

Criteria
Awarded for a completed healthcare project where issues of sustainability are achieved at a level
conspicuously above the present mandatory norm and which set a new standard of attainment to
WEXMWJ]PIKMWPEXMZIXIGLRMGEP½RERGMEPERHQSVEPMQTIVEXMZIW8LIE[EVH[MPPSRP]FIQEHIJSVI\GITXMSREP
solutions, which must have been in full operation for a minimum of one year.

Finalists
Potter Street Redevelopment, Australia, designed by Allen Kong Architect
PET-CT Center for Diagnosis and Research, Qatar, commissioned by Hamad Medical Corporation

Highly Commended
Flinders Medical Centre New South Wing,
Australia, commissioned by SA Health,
designed by Woodhead
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Winner
South West Acute Hospital, UK, commissioned by Western
Health & Social Care Trust, designed by Stantec

Bill Rostenberg of Stantec (centre) receiving the award from
judge Steve Trevenar (left) and sponsors Arup (right)
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Mental Health
Design Project

Sponsored by
HLM Architects

Lead judge
Chris Liddle, chairman, HLM Architects, UK

Panel
Ron Billard, director, Billard Leece Partnership, Australia
Cliff Harvey, Ontario Ministry of Health, Canada

Criteria
Awarded for a mental-health facility where an effective reconciliation between issues of security and
perceived ‘openness’ are evident and where the operational need for supervision does not overwhelm
the imperative to provide a civilising and humane setting to support therapeutic intervention.The project
should appear community-friendly. Evidence of safe landscaping is important, as are levels of construction
WTIGM½GEXMSRXSQIIXMRJSVQIHWXERHEVHWSJWYWXEMREFMPMX]

Finalists
Linn Dara Child & Adolescent Facility, Republic of Ireland, designed by Reddy Architecture
Potter Street Redevelopment, Australia, designed by Allen Kong Architect
Worcester Recovery Center and Hospital, USA, designed by Architecture+
Lutherwood Children’s Mental Health Centre, Canada, designed by Stantec

Highly Commended
Gold Coast University
Hospital Mental Health Unit,
Australia, commissioned by
Queensland Health, designed
by Hassell, PDT and STH in
Joint Venture

Highly Commended
CAMH Village Family Health
Team, Canada, commissioned by
the Centre for Addiction and
Mental Health, designed by ARK
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Winner
“High Care” Mental Health Unit, the
Netherlands, commissioned by Stichting
Rivierduinen, designed by de Jong
Gortemaker Algra architects and engineers

Tycho Saariste of de Jong Gortemaker Algra (centre) receiving
the award from judges Cliff Harvey (left) and Ron Billard (right)
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Future Health
(Unbuilt) Project

Sponsored by
World Health Design

Lead judge
1YRKS7QMXLHMVIGXSV1IHMGEP%VGLMXIGXYVI%WME4EGM½G 1%%4 %YWXVEPME

Panel
Tarek El-Khatib, senior partner, Zeidler Partnership Architects, Canada
Lim Lip Chuan, CPG Consultants, Singapore

Criteria
An award for the design of an unbuilt acute or non-acute healthcare building that recognises the changing
role of the hospital within the wider healthcare system. The project must demonstrate a ‘salutogenic’
vision for healthy environments that addresses anticipated socio-economic challenges of the future.

Finalists
Healthcare Clinic for the Homeless, USA, designed by HKS
Small Hospital, Big Idea, designed by de Jong Gortemaker Algra architects and engineers
Lions International Eye Centre, Ghana, designed by Broadway Malyan
King Fahad Medical City, Saudi Arabia, designed by Devereux Architects
Bridgepoint Hospital revitalisation project, Canada, designed by HDR
Espoo Hospital and Senior Centre, Finland, designed by K2S Architects
Sijsele Care Campus, Belgium, designed by VK Architects and Engineers
King Khalid Medical City, Saudi Arabia, designed by AECOM
Urban Daycare Complex for Adults with Developmental Disabilities for
Semi-Arid Climates, designed by SynThesis Architects

Highly Commended
Vienna North Hospital, Austria, commissioned
by Vienna Hospital Association, designed by
Health Team KHN – Albert Wimmer ZT

Highly Commended
Sheikh Khalifa Medical City,
UAE, commissioned by SEHA, Abu Dhabi
Health Services Company, designed
by Skidmore Owings & Merrill LLP
in Joint Venture with ICME and Tilke
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Winner
New Queensland Children’s Hospital,
Australia, commissioned by Queensland
Health, designed by Conrad Gargett Lyons

Corbett Lyon (centre) and Bruce Wolfe (right) of Conrad
Gargett Lyons receiving the award from judge Mungo Smith
of MAAP (left)
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Salutogenic Design
Project

Sponsored by
Farrow Partnership Architects

Lead judge
Jan Golembiewski, University of Sydney, Australia

Panel
Eve Edelstein, University of Arizona, USA
Tye Farrow, senior partner, Farrow Partnership Architects, Canada

Criteria
Awarded for the design of a completed project of any typology, which is comprehensible, manageable
and meaningful, thereby fostering a strong sense of coherence amongst its users that promotes their
health and wellbeing. Submissions must show how environmental, social and economic sustainability is
improved.

Finalists
The Braggs, University of Adelaide, Australia, designed by BVN Donovan Hill
Indiana University Health, Neuroscience Center of Excellence, USA, designed by Cannon Design
The Kinghorn Cancer Centre, Australia, designed by BVN Donovan Hill
South West Acute Hospital, UK, designed by Stantec
Charles Sturt University National Life Sciences Hub, Australia, designed by BVN Donovan Hill
Flinders Centre for Innovation in Cancer, Australia, designed by Woodhead
Ichi Go Iche E, commissioned by the University of Washington
Global Fund MDR TB Hospital, South Africa, designed by Hospital Design Group

Highly Commended
RFBI Basin View Masonic Village Aquaponic
Garden, Australia, commissioned by Royal
Freemasons’ Benevolent Institution, designed
by Earthan Group

Highly Commended
Lebovic Campus Community Complex,
Sherman Health and Wellness Centre, Canada,
commissioned by UJA Federation of Greater
Toronto, Mount Sinai Hospital, designed by ARK
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Winner
Potter Street Redevelopment, Australia,
commissioned jointly by Wintringham and
Wallara, designed by Allen Kong Architect

(L-R) Judges Jan Golembiewski and Eve Edelstein presenting the
award to Phil Igoe of Wallara, Allen Kong of Allen Kong Architect
and Phillip Goulding of Wintringham, with sponsors Farrow
Partnership Architects
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Interior Design
Project

Sponsored by
Montgomery Sisam Architects

Lead judge
Alice Liang, principal, Montgomery Sisam, Canada

Panel
Susan Francis, programme director, Architects for Health, UK
Nicola Bertrand, associate, Hassell, Australia

Criteria
An award to recognise a therapeutic space that enhances the health, wellbeing and quality of life of the
patients, staff and visitors. Preference will be shown to projects that respect the privacy and dignity of
patients, and which illustrate originality in the design approach and environmental sustainability.

Finalists
Entrance Hall, Ikazia Hospital, the Netherlands, designed by EGM architects
Isala Klinieken, the Netherlands, designed by Architecten Maatschap Isala
Patient Care Environment Phase 1, Hamad Bin Khalifa Medical City, Qatar,
commissioned by Hamad Medical Corporation

Highly Commended
South West Acute Hospital, UK,
commissioned by Western Health &
Social Care Trust, designed by Stantec

Highly Commended
Gates Vascular Institute and UB
Clinical Translational Research
Center, USA, commissioned by
Kaleida Health and SUNY,
designed by Cannon Design

52

October 2013 | WORLD HEALTH DESIGN

www.worldhealthdesign.com

Academy Awards 2013

Winner
CAMH Village Family Health Team, Canada, commissioned
by the Centre for Addiction and Mental Health, designed
by ARK

Judges Alice Liang (right) and Nicola Bertrand (left) present the
award to Nancy Wilson and Christophe Gauthier of ARK (centre)
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Use of Art in the
Patient Environment

Sponsored by
Destravis Group

Lead judge
Marily Cintra, Health and Arts Research Centre, Australia

Panel
Nadia Tobia, Farrow Partnership Architects, Canada
Annette Ridenour, Aesthetics Inc, USA

Criteria
An award that recognises the effective application of creative endeavour (of any type or in any medium)
XLEX JYVXLIV EHZERGIW ORS[PIHKI SJ XLI TSXIRXMEP SJ XLI EVXW XS EWWMWX WMKRM½GERXP] MR XLI XLIVETIYXMG
process. Preference will be given to conspicuous success in new approaches, stretching still further the
FSYRHEVMIWSJTSWWMFMPMX]MRXLI[MHIGVIEXMZI½IPH

Finalists
The Kinghorn Cancer Centre, Australia, created by BVN Donovan Hill
8LI1SRXI½SVI,SWTMXEP9/GVIEXIHF]-&-2MKLXMRKEPI
CAMH Village Family Health Team, Canada, created by ARK
South West Acute Hospital, UK, created by Stantec
SafeVent Fencing, designed by Britplas (Safevent Systems Group)

Highly Commended

Highly Commended
Royal Brompton Centre for Sleep, UK,
GSQQMWWMSRIHF]6S]EP&VSQTXSR ,EVI½IPH
Hospitals Charity and Royal Brompton
,EVI½IPH2,7*SYRHEXMSR8VYWXGVIEXIH
by Steven Appleby with rb&hArts
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Global Fund MDR TB
Hospital, South Africa,
commissioned by
The Global Fund, the
National Department
of Health South Africa,
Limpopo Department of
Health South Africa, the
'SYRGMPJSV7GMIRXM½GERH
Industrial Research, and
Sakhiwo Health Solutions,
created by Hospital
Design Group
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Winner
University of Kentucky, Albert B Chandler Hospital Arts
in Healthcare programme, USA, commissioned by University
of Kentucky Healthcare, created by AECOM

Richard W Lay of AECOM (centre) receives the award from
judge Marily Cintra (left) and sponsors Destravis Group
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Product Design for
Healthcare Application

Sponsored by
VK Architects and Engineers

Lead judge
Gunther De Graeve, managing director, Destravis Group, Australia

Panel
Bill Rostenberg, Stantec, USA

Criteria
Awarded for a manufactured product or item of equipment that adheres to human-factor principles and
which is integrally installed in a healthcare environment, advances levels of technical performance and
integrates satisfactorily with the setting designed to accommodate it.

8LI½REPMWXW
UUBEE Integrated Toilet, designed by UUBEE
UUBED Hospital Bed, designed by UUBEE

Highly Commended
Artis Q.zen Interventional Imaging System,
designed by Siemens Healthcare – AX Division

Siemens receiving the award from judge Gunther De Graeve
(left) and sponsors VK (right)
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Winner
SafeSee Door, designed by Britplas

Britplas receives its award from judge Gunther De Graeve (far
left) and sponsors VK Architects & Engineers (far right)

Highly Commended
Whiterock Wall Cladding Systems, designed by Altro

Glen Stratton of Altro receives the award from judge Gunther
Dr Graeve (left) and sponsors VK Architects & Engineers
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Design & Health Scientific Review
Brain matters

T

en years ago at the American Institute of Architects (AIA)
annual conference in San Diego, California, a group of
architects, organised by architectural researcher John
Eberhard and local architect Alison Whitelaw announced the
next major vector they predicted for evidence-based design
– neuroscience and architecture. They had been meeting and
planning for many months with local neuroscientists, including
some from the Salk Institute, a magnificent campus overlooking the
Pacific Ocean designed by architect Louis Kahn.The Salk Institute houses many accomplished neuroscientists,
among whom are two who remain involved with this effort – Fred
“Rusty” Gage who is one of the discoverers of neuro-genesis (the fact
that parts of our brains keep producing neurons even as we age) and
Tom Albright, whose work on visual perception is groundbreaking. Out
of this collaboration, the Academy of Neuroscience for Architecture
New approaches to the creation of
(ANFA) was born. Mind-body relations, the function of nature in
healthy environments
productivity and health, and environmental supports for health and
Dr Eve Edelstein MArch, PhD (Neuro),
performance – the subject matter of the three articles in this issue – have
EDAC, Associate AIA, F-AAA
in common that they all relate to neuro-architecture themes, concepts,
and data. The most direct is Eve Edelstein’s article which describes the
link between environmental design lighting and acoustic decisions and,
memory, word perception and discrimination, and circadian rhythms.
Edelstein points out the barriers to perception presented by too much
The effect on mood of a
light and too much noise in our environment, and presents virtual reality
‘living’ work environment
methods linked to brain monitors that can fine-tune understanding
Chloe Hamman MA
between our brains, bodies and the environment – the Cave Automatic
Science (Hons), BCA;
Virtual Environment (CAVE). Hamman and Jones’s discussion of biophilic
Dr Linda Jones
design is equally linked to neuroscience through their reference to EO
Wilson’s assertion of human’s genetic (read “hard-wired”) “ubiquitous
fondness for nature” leading to nature becoming “a basic human need.”
They found that live plants and animals (two live goldfish) reduce office
Design characteristics of
workers’ stress more than digitised on screen fish and silk plants. Zadeh
healthcare environments
and colleagues in their environmental design preference survey of
Rana Sagha Zadeh MArch,
nurses found that nature and animals – in the form of fish tanks, natural
PhD, Associate AIA, EDAC;
light, and flowers – all were mentioned as possible health-promoting
Mardelle McCuskey
environmental attributes. Underlying these research discussions – based
Shepley DArch, FAIA,
on a survey of 80 nurses, an experiment with six high school employees,
FACHA, EDAC, LEED, AP
and a new virtual reality technology – is a simple acknowledgement that
our brains process the sensory inputs we receive from the environment
we live, work, and play in, in turn influencing in various subtle and not so
subtle ways our perceptions, behaviours, feelings, and attitudes. Neuroarchitecture is here to stay.
Dr John Zeisel is chair of the
international advisory board
of the International Academy
for Design & Health and
president of Hearthstone
Alzheimer Care
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For full disclosure, John Zeisel is a board member of the Academy of Neuroscience for Architecture
and head of its research committee.
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Design & Health Scientific Review

Research-based design:
New approaches to the creation
of healthy environments
Technologies are emerging that can reveal the reactions of mind and body to
WTIGM½GJIEXYVIWSJXLIHIWMKRIHIRZMVSRQIRX8LMWTETIVVIZMI[WEWIPIGXMSRSJXLIWI
innovations, which can provide the means to conduct pre-design evaluations
Eve A Edelstein MArch PhD (Neuro) EDAC
Assoc AIA F-AAA

T

he impact of building-design
strategies on non-communicable
disorders, unhealthy behaviour and
global ecological conditions has recently
been recognised in studies by the United
Nations, the World Health Organization
and the Institute of Medicine.
Such research acknowledges a compelling
need to improve our cities and buildings for
XLIFIRI½XSJLYQERLIEPXLERH[IPPFIMRK
Revelations surrounding the frequency at
which unhealthy and adverse events occur
in healthcare environments have motivated
architects to create design strategies that
improve human and sustainable outcomes.
These strategies, however, are not
always as informed as they could be,
because “too often, the form and function
of architectural environments neglect to
XEOIMRXSEGGSYRXXLIMR¾YIRGISJXLIFYMPX
setting on human responses and, indeed, on
human health itself ”.1
In response to these needs, a new
generation of designers, architects and
engineers is embracing an interdisciplinary
approach and employing novel technologies
to inform salutogenic design. The
MRGSVTSVEXMSRSJ½RHMRKWJVSQRIYVSWGMIRGI
physiology and psychology, along with
architectural research models based on
philosophical constructs and sociological
and ethnographic methods, offer the means
to relate human responses to design in a
more powerful fashion.

sociological, behavioural and economic
outcomes (output). This process gives
[IMKLX XS WGMIRXM½G QIXLSHW SJ VIWIEVGL
linking input, response and output, and
allowing for statistical and critical evaluation
of design outcomes.
With the advent of recently developed
RIYVSWGMIRXM½G MRWXVYQIRXEXMSR E LMKLIV
degree of objectivity enables measurement
of both conscious and sub-conscious
VIWTSRWIW [MXLSYX VIP]MRK SR XLI WYFNIGXW´
understanding or ability to articulate their
cognitive, sensory or emotional response
XS HIWMKR -R XLMW [E] VIWYPXMRK ½RHMRKW
therefore offer greater potential to reveal
the needs and preferences of the growing
number of individuals with developmental
or physical conditions, or those with
dementia or cognitive impairment.
The goals of this integrated approach
EVI XS YRHIVWXERH FIXXIV LS[ XLI FVEMR´W
ERH FSH]´W VIWTSRWIW XS XLI IRZMVSRQIRX
MR¾YIRGILIEPXLERH[IPPFIMRKERHXSHI½RI
and quantify the human, environmental and
½RERGMEPVIXYVRWSRMRZIWXQIRXMRHIWMKR8LI
complexity of architectural environments

Building

suggests it may be impossible to reduce
human interaction with built settings to
measurable elements. But the combination
SJ WGMIRXM½G WXYHMIW [MXL VMKSVSYW WSGMEP
and cultural observations can yield greater
EREP]XMG GSR½HIRGI MR XLI ETTPMGEFMPMX] SJ
½RHMRKW FEWIH SR TL]WMGEP TL]WMSPSKMGEP
psychological and social (PPPS) measures.
These objectives are consistent with the
creation of private and social spaces,
with natural and innovative features that
improve the quality of a place and how
users function within it, as well as including
salutogenic factors to enhance wellbeing.

Translating the hierarchy of design
%³LMIVEVGL]SJHIWMKRTVMRGMTPIW´MWTVSTSWIH
XVERWPEXMRK 1EWPS[´W ³LMIVEVGL] SJ RIIHW´2
into a design process that includes iterative
feedback loops to each component of the
body, brain and mind that interacts with
design features, and consequently drives
behaviour. Outcomes that serve salutogenic
and economic goals can thus be analysed
YWMRK XLI GSRWXVYGX SJ E WGMIRXM½G QIXLSH
applied to design inquiry.

Behaviour

A ‘neuro-architectural’ approach
The neuro-architectural process informs
HIWMKR F] GSVVIPEXMRK WTIGM½G QIEWYVIW
of the built environment (input) with
UYERXM½IH QIEWYVIW SJ XLI FVEMR´W ERH
FSH]´W VIWTSRWIW RIYVEP TL]WMSPSKMGEP
and psychological responses), as well as
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Figure 1: Neuro-architectural design process
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Figure 2: Visuo-acoustic simulations in the CAVE evaluate speech intelligibility of doctors reciting ‘sound-alike’ medication orders when competing with clinical
recordings of conversations, ambient noise, equipment alarms and ventilation sounds

The design process is reversed relative to
QER]IZMHIRGIFEWIHTVSNIGXWXLI½VWXWXIT
translates clinical and neurophysiological
evidence of the impact of physical design
GSQTSRIRXWMRXSTVMRGMTPIWXLEXVI¾IGXLS[
the brain and body respond to place. Design
that minimises harm in terms of physical
LIEPXLERHWEJIX]IVVSVERHMRNYV]MWXLI½VWX
priority and considered fundamental to all
design decisions. In an iterative feedback
loop, the psycho-physiological impact of
each design feature is then assessed to ‘do
RSLEVQ´XSIMXLIVQMRHSVFSH]SJTEXMIRXW
and providers. At this stage, the differing
RIIHW SJ XLSWI [MXL WTIGM½G HMWEFMPMXMIW SV
medical conditions are considered. Psychophysiological responses are considered
in terms of their ability to support the
quality of care, as well as the quality of work
and creativity.
Innovations to enhance outcomes cover
all aspects of mind and body. These aspects
include sensory, perceptual and cognitive
functions for problem-solving and critical
decision-making. Socio-cultural constructs
inform considerations of private and social
spaces to enhance function, engagement
and meaning. In this way, design is explored
in relation to mind and body as well as
health and wellbeing.
Embedded in this approach is the inclusion
of guidelines on sustainable design, so that
materials, systems and building performance
³HS RS LEVQ´ XS XLI IRZMVSRQIRX SV
inhabitants. The merger of healthy and
sustainable design is evident in the recent
development of sustainability guidelines for
healthcare facilities, by institutions such as
BREEAM for Health, United States Green
Building Council, LEED for Healthcare,
AIA Facilities Guidelines Institute, the
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Joint Commission, and the Global Health
and Safety Initiative, among others. Most
guidelines focus on exposure to pollutants
and toxins in air and water, and via physical
contact with materials. But design strategies
to improve clinical outcomes are equally
important and sustainability guidelines
should be directed at improving both
human and environmental outcomes.1

Methods
8LMW WGMIRXM½G VIWIEVGL TETIV VIZMI[W XLI
development of several techniques that
combine novel biological and environmental
sensors in real and virtual simulation settings
to test design hypotheses and allow subjects
to see and hear the consequences of design.
Recent developments in visualisation and
acoustic rendering enhance the realism of
immersion in virtual mock-ups.
8LIETTPMGEXMSRSJXLMW¾I\MFPIWMQYPEXMSR
environment is evaluated below in regard
to the impact of sound on medication error
ERHXLIUYEPMX]SJGEVIWTEXMEPGSKRMXMSRERH
TVIJIVIRGI[E]½RHMRKERHXLIMR¾YIRGISJ
light on human outcomes.
The development of visuo-auditory
simulation environments, such as the Cave
Automatic Virtual Environments (CAVE),
provide controlled settings in which
design hypotheses can be tested before
HIWMKR MW ½REPMWIH :MI[IVW MRXIVEGX [MXL
the virtual images using a 3D joystick and
a head-tracking infrared sensor system,
[LMGL VIKMWXIVW XLI WYFNIGX´W PSGEXMSR ERH
orientation in space, and moves 3D visual
½IPHW EGGSVHMRK XS XLIMV TSMRX SJ ZMI[
8LI ZMI[IV´W LIEH ERH NS]WXMGO PSGEXMSRW
are logged over time, dynamically tracking
XLIMV½VWXTIVWSRTIVWTIGXMZI TSWMXMSRERH
interactions within the virtual setting. Use

of collaborative-CAVE software also allows
visualisation in many environments to be
distributed in synch across many locations
around the world.3
A novel computer-aided design system
named CAVECAD allows users to alter
dynamically the virtual environment while
subjects stand within the stereoscopic
model itself. This approach eliminates
the need to create a 3D model at a
desktop computer before importing it to
a virtual environment. Thus, a number of
design conditions can be tested without
necessitating the building of, or change
to, mock-ups prior to further testing. By
logging subject responses over a sequence
of trials, multiple design changes can be
tested, according to controlled protocols
and during synchronous recording of
brainwave responses.
In CAVE simulation environments and
dedicated listening environments, acoustic
simulation systems have been developed
to test, predict and improve the impact of
acoustic design on human responses and
function. Using dynamic audio-rendering
software (SoniCAVE), scenes of sound
can integrate databases of materials, audio
samples from real healthcare environments
and
equipment,
and
geometric
reverberation computations to create
accurate predictions of real-life scenarios.4

Sound design
An acoustic simulation was designed
to model the consequences of noise
conditions on work errors. The Center for
Quality Improvement and Patient Safety
report, and analysis of 26,000 records in
a US-wide anonymous error-reporting
system (MEDMARX), revealed an increased
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rate of error in medications with similarsounding names.5 The consequences of this
issue were demonstrated at a workshop
where speech intelligibility and error were
presented in three conditions: a dedicated
sound lab, an auditorium, and in CAVE
virtual simulations.
Sound-alike medications from the
2EXMSREP 4EXMIRX 7EJIX] ³WSYRHEPMOI´
medication list6 were recorded in the
presence of, and without, competing sounds
(eg recordings of medical-instrument alarms,
nearby conversations and HVAC noise). In
all conditions, the participants were unable
XSHMWGVMQMREXIFIX[IIR³WSYRHEPMOI´REQIW
from the list if the competing noises were
greater than 15dB above the medication list
(played at 65dB(A), the approximate level
of conversational speech).
Although the participants were not
clinicians, and would therefore be unfamiliar
with the medication names, these results
are consistent with the body of research

that shows intelligibility improves as
speech levels rise 15dB, or more, above
the background noise level. Even greater
separation between speech and noise is
required in order to achieve equivalent
intelligibility scores for those listening in a
second language, and for those with hearing
disorders and hearing that has diminished
with age.
Unfortunately, the majority of criticalcare environments far exceed these levels,
dramatically increasing intelligibility and
associated error. Figure 3 plots sound levels
in a variety of hospital conditions. Using
standard protocols for evaluating averaged
noise levels, the intensity of sound ranged
from 75-85dB(A) Leq in critical-care units
such as emergency and intensive-care
HITEVXQIRXW8LIWI½RHMRKWEVIGSRWMWXIRX
with recent studies demonstrating that
noise in healthcare environments has been
steadily increasing over the past 50 years,
with no single facility operating within the

Do no harm:
-QTVSZIWTIIGLMRXIPPMKMFMPMX]XSVIHYGIQIHMGEPERHQIHMGEXMSRIVVSV
- enhance intelligibility of sound-alike medication orders
- create controlled sound space for communication
1MRMQMWIVMWOSJRSMWIMRHYGIHLIEVMRKMQTEMVQIRXSVPSWW
- control sound distribution from helicopters, ambulances, alarms, etc.
- reduce the risk of noise-induced hearing loss (e.g. neonates in intensive-care units)
Enhance the quality of care:
)PIGXVSEVGLMXIGXYVEPWTIIGLIRLERGIQIRXXSMQTVSZIGSQTVILIRWMSR
- narrow-beam speech enhancement and noise abatement where and when necessary
4VSZMWMSRSJUYMIXERHTVMZEXIWTEGIWJSVGSQQYRMGEXMSR
- places for doctors and families to talk
- private conversation zones at the bedside to allow visitors to remain during shift reports
%GSYWXMGHIWMKRIRLERGIQIRXWJSVGSR½HIRXMEPWTIIGLTVMZEG]
- clinical and critical-care environments where conversation may be louder than average
WIRWMXMZIEVIEWWYGLEW½RERGMEPWIVZMGIWEHQMWWMSRWERHQYPXMTEXMIRXWTEGIW
)PIGXVSEVGLMXIGXYVEPGSRXVSPSJYR[ERXIHWSYRHHMWXVMFYXMSR
- narrow distribution of masking sounds to minimise unwanted masking of speech
MRGVIEWIHWTIIGLTVMZEG]ERHGSR½HIRXMEPMX][LIVIGPMRMGEPMRJSVQEXMSRMWI\GLERKIH
Enhance the quality of work:
5YMIXWTEGIW[LIVIGSRGIRXVEXMSRGERXEOITPEGI IKTLEVQEG]ERIWXLIWMEIXG 
6IHYGIYR[ERXIHSVHMWXYVFMRKRSMWI
- improve or control distribution of equipment noise
- manage and reduce construction sounds and vibration
Enhance the quality of place:
'SRXVSPSJWSYRHTVS½PITIVYWIV
- Narrow-beamed music and sound scenes for each individual patient or provider
- Narrow-beamed masking to separate sound sources
Table 1: Innovation-team survey results. The hierarchy of design priorities for acoustic modulation
of healthcare environments
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sound levels recommended by the World
Health Organization.7 When impulse-sound
peaks are measured, using time constants
capable of recording sounds from alarms
and equipment, a near constant impulse
level is seen (in green lines), ranging from
100 to 120dB peak during shift changes.
Exposure to such sound levels increases
the risk of noise-induced hearing loss,
as well as the likelihood of physiological
and psychological changes. Increased
cardiovascular risk has been observed when
daytime noise levels exceed moderate
levels, and stress reactions, such as cortisol
disturbances, have been observed in
children who are exposed, for long periods,
XS PS[JVIUYIRG] XVEJ½G RSMWI EZIVEKIH
at less than 55dB(A).8 Unwanted noise
I\TSWYVIERHPEGOSJWTIIGLGSR½HIRXMEPMX]
and privacy further diminish performance,
communication, satisfaction and the healing
quality of healthcare environments.
Findings from surveys of 118 medical
practitioners and administrators at the
California Institute for Telecommunications
and Information Technology (Calit2), at
the University of California, San Diego,
GSR½VQIH GSRGIVRW VIKEVHMRK EGSYWXMG
conditions in healthcare settings. The list in
Table 1 reveals the priorities for improving
sound conditions, among those surveyed.
3VHIVIH MR E ³LMIVEVGL] SJ GEVI´ EGSYWXMG
QSHM½GEXMSR WLSYPH ½VWX GSRWMHIV XLI
likelihood that unwanted noise may lead
to death, or severe adverse events, such as
medical or medication error as a result of
miscommunication related to competing
or high-level sound. The list of needs
also considers enhancement of provider
performance and the quality of the care
environment, in addition to patient needs.
;LMPI XSHE]´W KYMHIPMRIW GEPP JSV KVIEXIV
attention to acoustic optimisation and
acoustic consultation with healthcare
design teams, the high sound levels and
EX]TMGEP WSYRH TVS½PI KIRIVEXIH F]
equipment and people during the provision
of critical care exceed the conditions that
minimum acoustic performance standards
are designed to address. For example, the
recommended wall systems for privacy
MR WXERHEVH SJ½GI WTEGIW EVI MRWYJ½GMIRX
XS IRWYVI GSR½HIRXMEPWTIIGL TVMZEG] ¯
especially in healthcare settings, where
voices are often raised to command
attention, or to express urgency.
The currently available computational,
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Figure 3: Unacceptable sound levels in critical-care settings.
Sound-level equivalent (Leq) averages in decibels (dB(A) =
blue lines) and impulse sounds (green lines) as a function of
time and clinical-care function

digital acoustic-modelling systems are
based on algorithms with greater predictive
accuracy for large theatre and concert
spaces, yet low accuracy for small spaces
such as patient rooms or emergency bays.
New acoustic modelling software is being
HIZIPSTIH XS SZIVGSQI XLIWI PMQMXEXMSRW
promising new tunable beam-forming
speaker-array systems are being developed
to enhance communication more effectively
where needed, and masking only where
desired, using narrow beams to avoid
unwanted masking effects.These techniques
will afford designers the means to control
unwanted sound distribution without use
of walls or physical barriers that impede
access, or obscure views.9

A view through space
Designers have typically considered the
visual domain as the primary stimuli driving
the human response to design. Several
authors hypothesise that innate responses
based on evolutionary pressures may
account for design preference. A preference
for places of prospect and refuge is thought
to derive from adaptation to survival in a
savanna ecosystem, where sightlines to
predators are essential.10
It is further suggested that places of
refuge, characterised by visual occlusion,
ETTIEP [LIVI WEJIX] MW HIWMVIH LS[IZIV
places lacking permeability that limit escape
or foresight of oncoming intrusion may
induce a sense of fear. Completely enclosed
spaces such as rooms with no windows,
SV GSR½RIH WTEGIW WYGL EW ER 16- XYFI
can elicit a strong sense of discomfort, and
evoke agoraphobia or claustrophobia.11 In
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Figure 4: The National Patient Safety list of ‘sound-alike’ and ‘look-alike’ medications associated with
serious adverse events reveals a great need to create visual (pink labels) and auditory environments to
reduce error

contrast, places of prospect, with a broad
visual access from a single vantage point,
may reduce stress.
It is also hypothesised that the design of
spaces with high visibility and connectivity
with multiple vantage points may promote
environmental
comprehension,
and
entice curiosity and engagement with
a place.12 Varying levels of visual and
locomotive permeability have been found
to determine probabilistic movement.
Biederman and Vessel13 suggest that the
neurobiological system that rewards
learning, via endomorphin release in parts
of the brain involved in memory of place
(parahippocampal cortex), may encourage
exploration. Therefore, views that hint of
the presence of concealed information
and locomotive accessibility may, in fact,
entice learning and increase preference of
environmental experiences.
Analytic programmes, such as Space
Syntax, have been widely used to
map the relationship between spatial
interconnectivity, visual vantage point and
architectural form to the inclination to
travel in a particular direction, and predict
the aspects of space most likely to be
learned.14 Such methods, however, do not
WXVSRKP]GSRWMHIVXLIWMKRM½GERGISJZIVXMGEP
dimension and sense of volume, or the
ease with which an observer may acquire
spatial knowledge as they move their head
position through several vantage points. In
order to address these issues, systems have
been developed to test the response of
WYFNIGXWXSWTIGM½GJIEXYVIWSJHIWMKR[LMPI
they move through immersive, stereoscopic
CAVE visualisations of full-scale photo-

realistic buildings.15 Head-tracking systems
allow for more natural exploratory
movement and multiple vantage points, in
comparison with computer navigation of a
digital model on a desktop screen. Several
spatial prototypes can be used, each one
expressing a different balance between
visual permeability and occlusion, and
variation in depth layers evaluated.
Hamilton12 tested this methodology in
a pilot evaluation using a virtual model of
the Salk Institute for Biological Studies, La
Jolla, California, designed by Louis I Kahn
*MKYVI  -RXLMWGEWIWXYH] WTIGM½GHIWMKR
EXXVMFYXIW [IVI QSHM½IH XS SJJIV HMJJIVIRX
degrees of permeability and occlusion. A
forced-choice assessment of paired spaces
around a single vantage point indicated initial
preference, followed by free movement, a
post-test survey and open-ended questions
to reveal changes in preference after
I\TPSVEXMSR 7TEXMEPUYEPMX] ³QIEWYVERHW´
[quantities intended to be measured] were
then analysed to determine if qualities
other than permeability and occlusion were
primary determinants of visual preference.
This study found spaces that achieved
a volume of visual permeability from 20
to 40% were preferred. No participant
preferred the most occluded space, in which
the total volume of visual permeability was
only 13%.
There was also a preference for visual
volume and permeability that permitted
the greatest depth of view. In the post-test
survey, trends revealed preference of both
visual complexity and order, which may be
consistent with the reward for learning in
a complex environment, and the desire to
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Figure 5:Virtual simulation of the Salk Institute is
QSHM½IHXSXIWXTVIJIVIRGIJSVTIVQIEFMPMX]ERHHITXL

comprehend an ordered, permeable and
easy-to-learn environment.
Greater
understanding
of
visual
attributes may be gained by emerging
technologies using eye-tracking systems
that can test visual attention to design
features, presented as a factor of depth
and visual tracking. For example, Jansen et
al.16 showed that saccadic eye movements
tend to follow depth cues. Visual-attention
tracking that includes depth, as well as
the dimension of time, have been tested
in virtual-reality CAVE simulations, where
carefully controlled calibration can begin to
QETZMWYEPEXXIRXMSRXSWTIGM½GEVGLMXIGXYVEP
features.17 Such measures are more accurate
than tracking head movements alone, as
eye and head movement are not always in
alignment. Ongoing studies combining these
XIGLRSPSKMIW[MPPEHHGPEVMX]XSMRMXMEP½RHMRKW
ERHIREFPIQSVIWTIGM½GI\TPSVEXMSRSJXLI
preferred balance between occlusion and
permeability, complexity and order, and a
vast range of design attributes.

Memory in real and virtual places
A user’s attention to many architectural
features (visual, auditory, tactile, kinesthetic,
etc.) can be studied by recording the
subconscious ‘experience’ of design.
Wearable and wireless bio-sensors,
combined with environmental sensors,
can track the body, brain and behaviour, as
subjects are exposed to controlled elements
of real or virtual buildings. For example,
technologies that record heart rate and
electroencephalographic (EEG) brainwaves
can reveal and correlate cognitive reactions
XSWTIGM½GHIWMKRJIEXYVIWHYVMRK[E]½RHMRK
strategies,
attention,
concentration,
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relaxation or stress. Edelstein et al17 used
a 256-electrode array to reveal activity of
individual components of the brain’s cortical
areas, as subjects navigated through CAVE
simulations of real environments. Tracking
systems logged the subjects’ head position
and view angle, as well as movement within
the full-scale digital mock-up. Differences
were observed in the frequency spectrum
and intensity of responses during spatial
navigation when the subject was in a space
absent of cues to location, versus a setting
rich with navigational cues.
-R XLMW IEVP] WXYH] WMKRM½GERXP] WXVSRKIV
synchronisation in theta brainwaves and
stronger desynchronisation of the lower
alpha brainwave frequencies were observed
in areas of the cortex that play a role in
spatial and visual orientation (parietal and
occipitotemporal areas).The parietal cortex
YWIW ZMWYSWTEXMEP MRJSVQEXMSR JVSQ E ½VWX
person perspective, along with parietal
and occipitotemporal areas involved
in processing changes in direction and
planning of future paths. Disorientation
associated with increased alpha-wave
HIW]RGLVSRMWEXMSRPMOIP]VI¾IGXIHMRGVIEWIH
demands on attention.
In contrast, most psycho-physiological
studies use desktop screens to show small
architectural visualisations of 3D digital
buildings. In such simulations, the subjects
must imagine themselves interacting within
XLI FYMPHMRK ¯ E HMJ½GYPX XEWO JSV QER]
clients, students and professional designers,
even. In this way, virtual CAVE simulations,
in which micro-sensors monitor subjects as
they move through full-scale architectural
spaces, clearly offer more ‘ecologically
relevant’ simulations.

Integrating light
The human visual system is not merely
engaged in sight but also in the integration
of light to assess the body’s exposure to
diurnal and nocturnal patterns. A body of
RIYVSWGMIRXM½G ERH GPMRMGEP VIWIEVGL HEXMRK
from before the 17th century, reveals that
I\TSWYVIXSPMKLXLEWWMKRM½GERXMQTEGXSR
mental state, cognitive function, behaviour
and physical health. Recent epidemiological
studies suggest that elevated cancer rates
MR RYVWIW RMKLXWLMJX [SVOIVW ERH ¾MKLX
crew may be related to unnatural patterns
of light or dark exposure. Measures of
neuroendocrine levels reveal the correlation
FIX[IIR HEMP] ¾YGXYEXMSRW MR QIPEXSRMR

Salutogenic Design

which modulates sleep and wakefulness,
and elevated cortisol levels, which prepare
the body for activity.
'SRWMWXIRX [MXL XLIWI ½RHMRKW )HIPWXIMR
et al18JSYRHWMKRM½GERXHMJJIVIRGIWMRLIEVX
rate variability (HRV) – a well-established
indicator of health risk and stress – during
performance of memory tasks when
subjects were exposed to less than 15
minutes of red light, versus bright white
(with a blue peak) light. Whereas many
WXYHMIW LEZI JSGYWIH SR XLI MR¾YIRGI SJ
blue and bright white light on melatonin
responses, this experiment demonstrated
that red light is associated with changes
in cardiac responses. In red light, HRV
relaxation was appropriate during rest, and
activated only during the memory task. In
contrast, bright white light with a blue peak
was associated with a constantly active
heart rate throughout the experiment. In
a parallel study, brainwaves recorded via
a 256-electrode EEG array tended to be
different during red-light conditions versus
bright white-light conditions in a singlesubject self-control study.19
Such research suggests that sustainableHIWMKR KYMHIPMRIW WLSYPH MRGPYHI ½RHMRKW
that reveal the spectral range, intensity
and pattern of light important to human
health and function, as well as vision. Rather
than guidelines that suggest average light
levels across an entire building, or propose
percentages of exposure, lighting design
WLSYPH VIWTSRH XS XLI WTIGM½G RIIHW SJ
the users, in addition to the uses of a space.
In this manner, programming of spaces for
night-shift workers, such as clinicians, factory
workers, aircrew or business travellers,
could be prioritised when planning access
to spaces with natural light.
Furthermore, spaces for control of light
and access to darkness would also drive
design decisions. The unwanted distribution
of light into places occupied by others
should be a primary consideration in
lighting design for healthy places. Rather
XLERE³SRIWM^I½XWEPP´ETTVSEGLXLSYKLXJYP
lighting strategies should provide for safety
and egress, as well as individual controls
to modulate light exposure according to
clinical needs, functional tasks and individual
circadian status.19

Conclusions
Synchronous measurements of human
responses, including both biosensors and,
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environmental sensors, and behaviouraltracking techniques, now offer the means
to explore architectural issues that have,
to date, remained as design hypotheses.
Using a variety of emerging technologies
in pre-design studies and post-occupancy
evaluations, rigorous research can inform
the design of environments that support,
rather than impede, health and wellbeing.
An interdisciplinary neuro-architectural
framework for design thinking employs
WYGL XIGLRSPSKMIW QIVKMRK WGMIRXM½G
methods with observational, ethnographic,
sociological, psychological, physiological and
medical results. This approach is particularly
relevant to healthcare facilities, which serve
the most fragile and most gifted. Moreover,
healthcare environments represent all
architectural types, being, as they are, places
of healing and health, teaching and learning,
and business and rest. Similarly, as places
that encounter birth, death, discovery and
recovery, healthcare facilities must meet the
broadest of human challenges.
As healthcare design increasingly
incorporates sustainable-design guidelines,
we can apply the evidence derived to
address human needs that go beyond
reduction of noxious and toxic exposures.
Architectural, technical and medical
knowledge can, in this manner, accelerate
such best practice to enhance human
experience, performance and health itself.

These applications of new technologies
sit at the interface between neuroscience
and architecture, and enables the provision
of more rigorous data for research-based
design. The ultimate goal is to support the
design of healthy places for all: the healthy,
XLIMR½VQXLIKMJXIHERHXLSWI[MXLWTIGMEP
needs, and to promote and enhance health
and wellbeing across all peoples.
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2EXYVIMRHIWMKR
The effect on mood of a ‘living’
work environment
6IWIEVGLWYKKIWXWXLEXREXYVIGERLEZIETSWMXMZIIJJIGXSRQSSHFYX[LMGLEWTIGXW
LEZIXLIKVIEXIWXMR¾YIRGI#8LMWWXYH]MRZIWXMKEXIWXLIPMROFIX[IIRXLIPMZMRK
GSQTSRIRXSJREXYVI EWSTTSWIHXSEVXM½GMEPREXYVI ERHVIWXSVEXMZITSXIRXMEP
Chloe Hamman, MA Science (Hons) BCA;
Dr Linda Jones

I

n many cultures, both past and present,
FILEZMSYVVI¾IGXWETSWMXMZIIRKEKIQIRX
with nature; from the ancient Greeks’
GYWXSQ SJ TVSXIGXMRK XLIMV WEGVIH KEVHIRW
to the native American animistic practice
SJ KMZMRK XLEROW XS XLI XVIIW E TVIJIVIRGI
JSV XLI [SVPH SJ REXYVI LEW PSRK FIIR
I\TVIWWIHXLVSYKLVMXYEPEVXERHQ]XL1
%R MRZIWXMKEXMSR SJ GMX] PERHWGETI
TPERRMRKJSVYVFERKVIIRWTEGIWJSYRHXLEX
in a population of city dwellers more than
70% of residents wished they could visit
³REXYVI´ ERHKVIIRWTEGIWQSVISJXIRXLER
XLI] HMH2 Moreover, people tend to show
ER SZIV[LIPQMRK TVIJIVIRGI JSV REXYVEP
environments over man-made and often
perceive natural scenes as more beautiful
XLEREVXM½GMEPIRZMVSRQIRXW3,4

The biophilia hypothesis
8LI IZSPYXMSREV] TW]GLSPSKMWX )3;MPWSR
EWWIVXIH XLEX XLIVI MW E KIRIXMG FEWMW XS
LYQER FIMRKW´ ±YFMUYMXSYW JSRHRIWW JSV
nature,”4 a phenomenon he named the
³FMSTLMPME L]TSXLIWMW´ /IPPIVX ERH ;MPWSR
declared this inherent preference for nature
XSFIEVIWYPXSJSYVIZSPYXMSREV]LMWXSV]5
7MRGI [I [IRX XLVSYKL ]IEVW SJ PMZMRK
ERH HITIRHMRK SR REXYVI JSV WYVZMZEP [I
HIZIPSTIH ER MRREXI IQSXMSREP EJ½PMEXMSR
[MXL SXLIV SVKERMWQW WYGL XLEX GSRXEGX
[MXLREXYVIFIGEQIEFEWMGLYQERRIIH6
%GGSVHMRK XS XLI FMSTLMPME L]TSXLIWMW
the reason people favour nature over manmade objects may result from an innate
belief that exposure to nature can foster
[IPPFIMRKERHFVMRKEFSYXTSWMXMZIGLERKIW
MR GSKRMXMSR ERH IQSXMSR6 6IKER ERH
Horn3 addressed preferences for nature
in relation to mood states and found that
TISTPII\LMFMXIHEHIWMVIJSVFIMRKEVSYRH
REXYVI[LIRVIPE\IHWYKKIWXMRKTISTPIQE]
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have a belief that exposure to nature is a
KSSH [E] XS VIQEMR MR E VIPE\IH WXEXI -W
XLIVI JYRGXMSREP FIRI½X XS SYV ETTEVIRX
TVIJIVIRGIJSVREXYVI#&MSTLMPMELEWFIGSQI
E WGMIRXM½G ½IPH SJ VIWIEVGL XLEX I\TPSVIW
XLMWZIV]UYIWXMSRERHGSRWMHIVWXLILYQER
connection to nature and how the latter
GERMQTVSZISYVLIEPXLERH[IPPFIMRK

Research on the
FIRI½XWSJREXYVI

restorative

% KVS[MRK EQSYRX SJ VIWIEVGL WYTTSVXW
the idea that exposure to nature can
FI FIRI½GMEP JSV SRI´W LIEPXL MR GVIEXMRK
E VIWXSVEXMZI IRZMVSRQIRX7,8,9,10,11 &]
HI½RMXMSR VIWXSVEXMZI IRZMVSRQIRXW EVI
those which can help reduce emotional
WXVIWWERHMRGVIEWI[IPPFIMRK12
+VELR ERH 7XMKWHSXXIV2 found that the
more time people spend outdoors in urban
KVIIRWTEGIW XLIPIWWXLI]EVIEJJIGXIHF]
WXVIWW9PVMGL10 found that patients with views
of nature had shorter hospital stays overall,
VIUYMVIHPIWWTEMRQIHMGEXMSRERHVIGIMZIH
JI[IV RIKEXMZI IZEPYEXMZI GSQQIRXW JVSQ
XLIMV RYVWIW % TVMWSR WXYH] JSYRH XLEX
MRQEXIW[MXLSYXIVJEGMRKGIPPW[MXLZMI[WSJ
ZIKIXEXMSR ERH PERHWGETI VIGSVHIH JI[IV
days at the health clinic than those with
MRRIVJEGMRK GIPPW13 ,S[IZIV KVIIR REXYVI
MI XVIIW ERH TPERXW  MW RSX XLI SRP] JSVQ
SJ REXYVI XLEX GER FVMRK EFSYX TSWMXMZI
VIWXSVEXMSR )\TSWYVI XS ERMQEPW GER EPWS
JSWXIV TW]GLSPSKMGEP [IPPFIMRK MR XIVQW
SJ VIHYGMRK WMKRW SJ WXVIWW ERH TVSQSXMRK
happiness,8,14EW[IPPEWMRHYGMRKJIIPMRKWSJ
GEPQERHVIPE\EXMSR15,16,17

8LISVIXMGEPJVEQI[SVOW
Research into the effects of the restorative
effects of nature tend to employ either
SJ XLI JSPPS[MRK XLISVIXMGEP WXERHTSMRXW
attention restoration,18SVWXVIWWVIGSZIV]11
%XXIRXMSR VIWXSVEXMSR XLISV] %68 
JSGYWIW SR GSKRMXMZI TVSGIWWIW ERH

WYKKIWXW XLEX REXYVI GVIEXIW E VIWXSVEXMZI
environment for our brains to recover from
XLIHIQERHWSJHEMP]QIRXEPEGXMZMX]2 ART
WYKKIWXWXLEXFIGEYWIREXYVIVIUYMVIWZIV]
little attention to be sorted and assessed
it attracts involuntary attention, or ‘soft
JEWGMREXMSR´8LIVIJSVI[LIRZMI[MRKREXYVI
SYVLMKLIVGSKRMXMZIJYRGXMSRVIWXW[LMPIWSJX
fascination takes over and more primitive
TEVXWSJSYVFVEMREVIWXMQYPEXIH18
Stress-recovery theory focuses on
human evolutionary adaptation, in respect
of our positive response to nature,19 to
YRHIVWXERHXLITL]WMSPSKMGEPERHIQSXMSREP
GLERKIW XLEX SGGYV MR XLI TVIWIRGI SJ
REXYVI )\TSWYVIXSREXYVEPIPIQIRXW WYGL
as plants and water – potentially associated
with sustenance and safety – may send a
TSWMXMZIWMKREPXSWYKKIWXXLEXXLIFSH]GER
VIPE\ERHVIGSZIVJVSQWXVIWW -XMWXLVSYKL
XLMW TVSGIWW XLEX ZMI[MRK REXYVI MW WEMH XS
be able to provide a restful experience
ERH XS LEZI E TSWMXMZI TL]WMSPSKMGEP ERH
TW]GLSPSKMGEPMQTEGX1
It has been empirically demonstrated that
exposure to nature can be restorative for
LIEPXL MR XIVQW SJ FIXXIV VIGSZIV]12 This
VIGSKRMXMSR MW VI¾IGXIH MR QER] LSWTMXEPW
LEZMRK XLIVETIYXMG KEVHIRW JSV TEXMIRXW20
and the widespread implementation of
ERMQEPEWWMWXIH XLIVET]17 Furthermore,
QER]RYVWMRKLSQIWLEZIIMXLIVVIWMHIRXMEP
animals or animal visitation schemes as part
SJERSZIVEPPVIGVIEXMSRTVSKVEQQI16

2EXYVIMRXLI[SVOTPEGI
)ZIR XLSYKL QSWX EHYPXW WTIRH E KVIEXIV
part of their day at work, very little attention
has been devoted to the role of nature in
XLI [SVOTPEGI21 The majority of research
has instead been carried out in therapeutic
WIXXMRKWLSWTMXEPWSVTVMWSRW;LEXVIWIEVGL
has been carried out in work environments
supports the idea that exposure to nature
can have positive implications for employee

www.worldhealthdesign.com

Biophilic Design

[IPPFIMRK ERH NSF WEXMWJEGXMSR 2EXYVI
in the workplace may reduce stress,22
decrease sick days and improve mood and
job satisfaction,23 increase productivity,24
ERH IZIR WXMQYPEXI GVIEXMZMX]25 3RI WXYH]
GEVVMIHSYXMRE[SVOTPEGIWIXXMRKWLS[IH
XLEX SJ½GIW EPPS[MRK IQTPS]IIW EGGIWW XS
views of nature resulted in fewer worker
VITSVXW SJ LIEHEGLIW ERH MPPRIWWIW26
%RSXLIVWXYH]JSYRHXLEXJIIPMRKWSJWXVIWW
ERH ERKIV HIGVIEWIH XLI QSWX [LIR
nature content was present in art posters
HIGSVEXMRKERSJ½GI22

%VXM½GMEPZIVWYWPMZMRKREXYVI
+VMRHI ERH 4EXMP7 whose 2009 review
explored the restorative potential of
exposure to nature, concluded that
REXYVI ETTIEVIH XS SJJIV UYEPMXMIW YWIJYP
for stress relief and mental restoration,
XLIVIF] MQTVSZMRK QSSH ;LEX VIQEMRIH
inconclusive was which aspects of nature
were responsible for the positive effects
found in the 50-plus empirical papers
VIZMI[IH ;IVI XLI VIWXSVEXMZI FIRI½XW
SJ REXYVI HYI XS XLI EIWXLIXMG UYEPMXMIW SJ
stimuli – visual features, such as colour or
WLETI# ;IVI XLI FIRI½XW HITIRHIRX SR
REXYVI´W SVKERMG GLEVEGXIVMWXMGW# 8LI GSVI
premise of biophilia is that people have a
KIRIXMGTVIHMWTSWMXMSRXSVIEGXXSFMSPSKMGEP
TLIRSQIRE WYKKIWXMRK XLEX XLI ³PMZMRK´
component of nature stimuli is what is
MRLIVIRXP] ZEPYIH ERH VIWXSVEXMZI22 Given
that, particularly in the workplace, the nature
WXMQYPM EVI QIVI EVXM½GMEP VITVIWIRXEXMSRW
IKEVXM½GMEPTPERXWREXYVIWGVIIRWEZIVW MXMW
important to determine if these are suitable
WYFWXMXYXIW JSV PMZMRK REXYVI MR VIPEXMSR XS
VIWXSVEXMZITSXIRXMEP
1SWXWXYHMIWI\TPSVMRKXLI³PMZMRK´ EWTIGX
SJREXYVILEZISRP]GSQTEVIHPMZMRKREXYVI
WXMQYPM IKTPERXWERH½WL [MXLEVXM½GMEPRSR
REXYVIVIPEXIH WXMQYPM IK EVX SV TSWXIVW 
8LIVI EVI LS[IZIV WSQI I\GITXMSRW %
WXYH]F]/EXGLIV7IKEPERH&IGO28 found that
ZMI[MRK PMZMRK ½WL MR ER EUYEVMYQ VIHYGIH
ER\MIX] ERH HMWGSQJSVX HYVMRK HIRXEP
WYVKIV] GSQTEVIH [MXL ZMI[MRK E TMGXYVI
SJ E [EXIVJEPP REXYVI WGIRI -R GSRXVEWX
DeSchriver and Riddick14 JSYRH XLEX PMZMRK
nature is not always better than simulations
SJ REXYVI MR XIVQW SJ VIWXSVEXMSR 8LIMV
WXYH] GSQTVMWIH XLVII KVSYTW SJ IPHIVP]
TEVXMGMTERXW¯SRIKE^MRKEXEREUYEVMYQSJ
PMZI½WL SRIKE^MRKEXEZMHISSJXLIWEQI
ERHEGSRXVSPKVSYT8LIKVSYTZMI[MRKXLI
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*MKYVI2EXYVIWXMQYPMYWIHJSVPMZMRKTPERXGSRHMXMSR

*MKYVI2EXYVIWXMQYPMYWIHJSVEVXM½GEPTPERXGSRHMXMSR

ZMHISWLS[IHXLIPS[IWXTL]WMSPSKMGEPWMKRW
SJ WXVIWW %PXLSYKL XLIWI VIWYPXW GSYPH FI
HYI XS XLI JEGX XLEX [EXGLMRK ZMHISW MW E
WMQMPEV EGXMZMX] XS [EXGLMRK8: E JEZSYVMXI
pastime of the participants, DeSchriver
and Riddick concluded that a nature stimuli
±RIIHRSXFIERMQEXI²MRSVHIVXSIZSOIE
TSWMXMZIVIWTSRWI14
-RERSXLIVWXYH]F]*VMIHQER*VIMIV/ELR
Lin and Sodeman,29XLIVIWXSVEXMZIUYEPMXMIW

SJZMI[MRKVIEPREXYVIZIVWYWEVXM½GMEPREXYVI
[IVII\TPSVIHMRE[SVOTPEGI 4EVXMGMTERXW
[IVI EWWMKRIH XS SRI SJ XLVII GSRHMXMSRW
E KPEWW [MRHS[ [MXL E ZMI[ XS REXYVI E
TPEWQEWGVIIR[MXLELMKLHI½RMXMSRZMI[SJ
XLIWEQIWIXXMRKSVEGYVXEMRIH[EPP,IEVX
VEXIVIGSZIV]QIEWYVIQIRXWWYKKIWXIHXLI
ZMI[ XS VIEP REXYVI TVSZMHIH WMKRM½GERXP]
QSVI VIWXSVEXMZI UYEPMXMIW XLER FSXL XLI
TPEWQEWGVIIRERHXLIGYVXEMRIH[EPP
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Another study explored differences
MR XLI TW]GLSPSKMGEP MQTEGX SJ VIEP ERH
EVXM½GMEP TPERXW ERH ¾S[IVW30 Researchers
HIGSVEXIH XEFPIW [MXL IMXLIV GYX VIEP 
¾S[IVWERHTPERXWSVEVXM½GMEPZIVWMSRWERH
EWOIH TEVXMGMTERXW XS IZEPYEXI XLI XEFPIW
%VXM½GMEPERHGYXTPERXWXVMKKIVIHIZEPYEXMSRW
based on similar adjectives related to
aesthetic pleasantness, such as ‘colourful’
ERH ³FVMKLX´ LS[IZIV XLI GYX ¾S[IVW
WLS[IH WMKRM½GERXP] QSVI IZEPYEXMSRW
related to positive mood conditions, such
EWTPIEWERXRIWWERHVIPE\EXMSR 7LMFEXEERH

7Y^YOM EPWS JSYRH E WMKRM½GERX HMJJIVIRGI
between self-reports of positive mood
when exposed to real plant conditions
GSQTEVIH[MXLEVXM½GMEPTPERXGSRHMXMSRW31

8LIPEXIWXWXYH]
The objective of this latest study was
X[SJSPH*MVWXP]MXEMQIHXSVITPMGEXITVIZMSYW
½RHMRKW XLEX WYKKIWX ZMI[MRK REXYVI GER
LEZI E TSWMXMZI IJJIGX SR QSSH 7IGSRHP]
MX EMQIH XS I\TPSVI [LIXLIV SV RSX PMZMRK
REXYVIWXMQYPMEVIWYTIVMSVXSEVXM½GMEPSRIW
MRXIVQWSJVIWXSVEXMZITSXIRXMEP

*MKYVI2EXYVIWXMQYPMYWIHJSVPMZMRK½WLGSRHMXMSR

*MKYVI2EXYVIWXMQYPMYWIHJSVEVXM½GEP½WL WGVIIR GSRHMXMSR
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&EWIHSR½RHMRKWJVSQTVIZMSYWVIWIEVGL
MX [EW L]TSXLIWMWIH XLEX TEVXMGMTERXW
[SYPH VITSVX LMKLIV PIZIPW SJ TSWMXMZI
QSSHHYVMRKXLIREXYVIWXMQYPMGSRHMXMSRW
FSXLPMZIERHEVXM½GMEP EWGSQTEVIH[MXL
XLIGSRXVSP RSREXYVI GSRHMXMSRERHXLEX
TEVXMGMTERXW [SYPH VITSVX LMKLIV PIZIPW SJ
TSWMXMZI QSSH HYVMRK I\TSWYVI XS PMZMRK
REXYVI PMZITPERXERHPMZI½WL EWGSQTEVIH
[MXL I\TSWYVI XS EVXM½GMEP REXYVI JEOI
TPERXERH½WLWGVIIR 
Six female employees at a New
>IEPERH LMKL WGLSSP TEVXMGMTEXIH 8LI]
[SVOIH WITEVEXIP] MR EHNEGIRX SJ½GIW MR
EHQMRMWXVEXMZI VSPIW 8LI JSYV GSRHMXMSRW
SJ PMZMRK REXYVI WXMQYPM ERH XLI GSRXVSP
condition formed the independent
ZEVMEFPIW -R XLI PMZMRK TPERX GSRHMXMSR XLI
environmental stimulus was a potted,
PMZMRKKVIIRTPERX *MKYVI  -RXLIEVXM½GMEP
TPERX GSRHMXMSR MX [EW E TSXXIH EVXM½GMEP
KVIIR TPERX *MKYVI   SJ WMQMPEV WM^I XS
XLI PMZMRK TPERX -R XLI PMZMRK ½WL GSRHMXMSR
*MKYVI   XLI IRZMVSRQIRXEP WXMQYPM [EW
E PMXVIGETEGMX] KPEWW EUYEVMYQ LSPHMRK
X[SPMZIKSPH½WL[MXLVSGOWFYXRSEUYEXMG
TPERXW 8LI EVXM½GMEP ½WL GSRHMXMSR [EW ER
MPPYQMREXIH WGVIIR TPE]MRK E QSZMRK MQEKI
SJ E WMQMPEVWM^IH EUYEVMYQ [MXL QER] ½WL
*MKYVI   -R XLI WMQYPEXIH GSRHMXMSRW
EVXM½GMEPTPERXERHEVXM½GMEP½WL XLIWXMQYPM
were selected to represent as close a match
XSXLIPMZMRKZIVWMSREWTSWWMFPI
The dependent variable was participants’
QSSH WXEXI 1SSH WGSVIW [IVI GSPPIGXIH
HEMP] YWMRK ER EHETXIH ZIVWMSR SJ XLI
4VS½PI SJ 1SSH 7XEXIW 4317&M  &M
TSPEVZIVWMSR 328LI4317&MMWEMXIQ
UYIWXMSRREMVI [MXL WYFWGEPIW GSZIVMRK WM\
QSSH HMQIRWMSRW GSQTSWIHER\MSYW
'%  EKVIIEFPILSWXMPI %,  IPEXIH
HITVIWWIH )(  GSR½HIRXYRWYVI ': 
IRIVKIXMGXMVIH )8  ERH GPIEVLIEHIH
GSRJYWIH ''  8LI UYIWXMSRREMVI XMXPIH
³,S[HMH]SYJIIPXSHE]#´YWIWEJSYVTSMRX
0MOIVXWGEPI ^IVSXSXLVII [MXLVIWTSRWIW
XS XLI EFSZI QSSH HMQIRWMSRW VERKMRK
JVSQ±QYGLYRPMOIXLMW²XS±QYGLPMOIXLMW²
3R EPP WYFWGEPIW E LMKLIV WGSVI VI¾IGXW E
QSVI TSWMXMZI QSSH %R STXMSREP WIGXMSR
[EWTVSZMHIHJSVEHHMXMSREPGSQQIRXW
A small-N study was conducted over
E TIVMSH SJ ½ZI [IIOW MR TEVXMGMTERXW´
S[R SJ½GIW 4EVXMGMTERXW [IVI VERHSQP]
EWWMKRIH XS SRI SJ XLI JSYV REXYVI WXMQYPM
conditions, or the control condition – ie
XLIMVSJ½GI[MXLRSEHHIHMXIQ8LI][IVI
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Table 1: POMS-Bi subscale mean group scores across nature conditions

4317&M7YFWGEPI
2EXYVI'SRHMXMSR

'% Composed
- Anxious

AH %KVIIEFPI
- Hostile

ED)PEXIH
- Depressed

':'SR½HIRX
9RWYVI

ET)RIVKIXMG
- Tired

'' Clear-headed
- Confused

'SRXVSP
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told that they would have a different item
MRXVSHYGIH MRXS XLIMV SJ½GI MR JSYV SJ XLI
½ZI [IIOW 4EVXMGMTERXW EVVMZIH EX [SVO
IEGL1SRHE]HYVMRKXLIWXYH]XS½RHSRI
of the nature items placed in a clearly visible
location – which remained constant for
each item – or no item if they were in the
GSRXVSP GSRHMXMSR XLEX [IIO 'SQTPIXIH
HEMP] UYIWXMSRREMVIW [IVI GSPPIGXIH EX
[IIOIRHERH EXXLIIRHSJXLI½JXLWXEKI
[IIO ½ZI  XLI VIWIEVGLIV GEVVMIH SYX E
brief semi-structured interview with each
participant to record their perceptions and
I\TIVMIRGIWSJTEVXMGMTEXMSR
Quantitative analysis of the mood scores
converted raw data for the 72 items
XS XWGSVIW JSV IEGL REXYVIGSRHMXMSR
4EVXMGMTERXW´ HEMP] QSSH [EW TPSXXIH ERH
GSQTEVIH [MXL TYFPMWLIH RSVQW 8LI
SZIVEPP KVSYTRSVQ TVS½PI JSV XLI WM\
WYFWGEPIW EGVSWW XLI ½ZI GSRHMXMSRW EVI
TVIWIRXIHMR*MKYVI+VSYTTVS½PIW[IVI
derived from the information presented
in Table 1, which reports the mean data
JSV TEVXMGMTERXW´ WGSVIW SR XLI 4317
&M WYFWGEPIW EGVSWW IEGL GSRHMXMSR 8LI
WYFWGEPIWGSVIWSJERHMRFSPH
MRHMGEXIXLIVERKISJQSSHWGSVIWSFXEMRIH
8LI WGSVIW JSV XLI PMZMRK ½WL GSRHMXMSR
[IVIXLILMKLIWXEGVSWWEPPWM\WYFWGEPIW WII
*MKYVI   [MXL XLI '% WYFWGEPI FIMRK XLI
LMKLIWXSZIVEPP QIERWGSVI Q !X! 
8LIXWGSVIWJSVXLIEVXM½GMEP½WLGSRHMXMSRW
[IVI FIPS[ XLI RSVQ SR ½ZI SJ XLI WM\
subscales and below the control condition
SR IZIV] WYFWGEPI [MXL XLI PS[IWX FIMRK
SR%, Q! X! 8LIGSRXVSPWYFWGEPI
scores formed a baseline measure for the
KVSYT -R XLI GSRXVSP GSRHMXMSR XLI KVSYT
WGSVIH GPSWI XS XLI RSVQKVSYT QIER
EGVSWWXLIWM\WYFWGEPIW
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4EVXMGMTERXWWLS[IHHI½RMXI¾YGXYEXMSRW
MRWYFWGEPIWGSVIWEGVSWWXLI½ZIGSRHMXMSRW
EPXLSYKLXLIVI[IVIRSI\XVIQIWGSVIWXS
HMWXSVX XLI KVSYT WGSVI JSV SRI TEVXMGYPEV
WYFWGEPISVGSRHMXMSR8LIGSRXVSPGSRHMXMSR
WGSVIW[IVIKIRIVEPP]EPPMRXLIQMHVERKI
Qualitative evaluations elicited from the
participants revealed an overall sentiment
XLEXXLITVIWIRGISJPMZMRK½WLMRXLIMVSJ½GI
[EWEFIRI½GMEPERHIRNS]EFPII\TIVMIRGI
Indicative of this are such comments as
±8LI½WLQEHIQ]HE]²±-XLMROIZIV]WGLSSP
WLSYPH LEZI ½WL² ERH ±8LI] ?½WLA LEZI E
GEPQMRK IJJIGX SR SRI´W QMRH² 1SVISZIV EX
the conclusion of the study, a number of
participants expressed their disappointment
[LIRXLI½WL[IVIVIQSZIH7YGLTSWMXMZI
comments were not made in reference to
ER]SJXLISXLIVMXIQW

(MWGYWWMSR
8LMW WXYH] EMQIHXS MRZIWXMKEXIXLI IJJIGXW
SR QSSH SJ ZMI[MRK REXYVI MR E [SVO
IRZMVSRQIRXERHMJER]IJJIGXWJSYRHQMKLX
HMJJIV HITIRHMRK SR [LIXLIV XLI REXYVI
WXMQYPMEVIPMZMRKSVEVXM½GMEP 4VIHMGXMRKXLEX
EPP JSYV REXYVI WXMQYPM [SYPH FVMRK EFSYX
TSWMXMZI GLERKIW MR QSSH VIPEXMZI XS XLI
GSRXVSP XLI EVXM½GMEP ½WL GSRHMXMSR [EW MR
JEGXFIPS[XLIGSRXVSPSREPPWYFWGEPIW
8LI WIGSRH L]TSXLIWMW ¯ XLEX PMZMRK
REXYVI [SYPH IPMGMX LMKLIV QSSH WGSVIW
XLER EVXM½GMEP REXYVI ¯ [EW WYTTSVXIH
Mood scores were more positive for both
SJ XLI PMZMRK REXYVI GSRHMXMSRW GSQTEVIH
[MXLXLIEVXM½GMEPGSRHMXMSRW8LIPMZMRK½WL
GSRHMXMSR VIWYPXIH MR XLI LMKLIWX TSWMXMZI
QSSH SZIVEPP 5YEPMXEXMZI IZEPYEXMSRW
JYVXLIVMRHMGEXIHETVIJIVIRGIJSVXLIPMZMRK
½WLSZIVXLISXLIVREXYVIWXMQYPM
These results provide preliminary

IZMHIRGIXLEXPMZMRKREXYVIGERSJJIVKVIEXIV
restorative potential in terms of mood
MQTVSZIQIRX XLER ER EVXM½GMEP IUYMZEPIRX
-R PMRI [MXL XLIWI ½RHMRKW %HEGLM8EOERS
ERH /IRHPI30 JSYRH XLEX [LMPI EVXM½GMEP
REXYVI QE] FI EIWXLIXMGEPP] TPIEWMRK MX
QE] FI MREHIUYEXI MR XIVQW SJ±FMSTLMPME
GSQTEXMFMPMX]² -R XLI PEXIWX WXYH] MX MW
TSWWMFPIXLEXXLIEVXM½GMEPREXYVIGSRHMXMSRW
had less of a positive effect on mood, as
participants could not experience the same
JIIPMRKW SJ GSQJSVX ERH VIPE\EXMSR EW XLI]
HMH[LIRI\TSWIHXSXLIPMZMRKREXYVI
In accordance with the biophilia
hypothesis, it is possible that if we know
WSQIXLMRK MW EPMZI XLIR SYV EXXIRXMSR MW
HVE[R XS MX 8LMW XLISV] TVSZMHIW SRI
possible explanation for why participants
VITSVXIHQSVIRIKEXMZIQSSHW[LIRXLI
EVXM½GMEPREXYVIWXMQYPM[IVITVIWIRXMRXLIMV
SJ½GIGSQTEVIH[MXLXLISXLIVGSRHMXMSRW
¯ E ½RHMRK XLEX GSYPH LEZI VIWYPXIH JVSQ
TEVXMGMTERXW´ E[EVIRIWW SJ XLI EVXM½GMEPMX]
SJ XLI WXMQYPM -R E WXYH] EHHVIWWMRK XLI
IJJIGXW SR QSSH SJ VIEP ZIVWYW EVXM½GMEP
plants, Shibatu and Susuki31 found that
participants who XLSYKLX that plants were
VIEP LEH LMKLIV QSSH WGSVIW XLER XLSWI
[LS XLSYKLX XLI] [IVI EVXM½GMEP 8LIWI
VIWIEVGLIVW WYKKIWXIH XLEX XLI TSWMXMZI
MR¾YIRGISJREXYVIQE]RSXFIGEYWIHF]
EGXYEPP]PSSOMRKEXPMZMRKREXYVIFYXMRWXIEH
by the FIPMIJXLEXPSSOMRKEXPMZMRKREXYVILEW
EVIWXSVEXMZIIJJIGX
In the present study, it was obvious that
XLIEVXM½GMEPTPERXERHXLI½WLSRXLIWGVIIR
[IVI RSX EPMZI %W WYGL QSSH IZEPYEXMSRW
HYVMRK XLI EVXM½GMEP GSRHMXMSRW QE] LEZI
FIIR MR¾YIRGIH RSX F] XLI JEGX XLEX XLI
WXMQYPM [IVI EVXM½GMEP FYX F] TEVXMGMTERXW´
ORS[PIHKI SJ XLIMV EVXM½GMEPMX] -X [SYPH FI
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interesting for future research to explore
whether awareness alone of stimuli’s
EVXM½GMEPMX]MR¾YIRGIWQSSHIZEPYEXMSRW
4EVXMGMTERXW´ QSSHW [IVI QSWX TSWMXMZI
HYVMRK I\TSWYVI XS XLI PMZMRK ½WL [MXL
WGSVIW MR XLMW GSRHMXMSR FIMRK XLI LMKLIWX
SZIVEPP SR XLI WM\ WYFWGEPIW *YVXLIVQSVI
UYEPMXEXMZI IZEPYEXMSRW IPMGMXIH JVSQ
TEVXMGMTERXW HYVMRK XLI PMZI ½WL GSRHMXMSR
support the conclusion that participants
EPWSLEHETVIJIVIRGIJSVXLIPMZMRK½WLSZIV
XLISXLIVREXYVIGSRHMXMSRW
8LIWI ½RHMRKW WYKKIWX XLEX PMZMRK ½WL
SJJIV KVIEXIV VIWXSVEXMZI TSXIRXMEP XLER
VITVIWIRXEXMSRW SJ REXYVI %W QIRXMSRIH
EFSZI /EXGLIV IX EP28 JSYRH XLEX ZMI[MRK
E VIEP EUYEVMYQ [EW WYTIVMSV XS ZMI[MRK
ETMGXYVISJREXYVI MRVIPEXMSRXSVIHYGMRK

www.worldhealthdesign.com

WXVIWW ERH HMWGSQJSVX MR HIRXEP TEXMIRXW
4VSTSWMRKXLEXXLIGSQTPI\MX]SJEWXMQYPYW
MW E OI] HIXIVQMRERX SJ MXW VIWXSVEXMZI
TSXIRXMEP /EXGLIV IX EP GSRGPYHIH XLEX
XLI VIEWSR XLI PMZMRK ½WL MR XLIMV WXYH]
[IVI EFPI XS TVSZMHI E KVIEXIV WSYVGI SJ
TSWMXMZIHMWXVEGXMSR[EWFIGEYWIXLI][IVI
ZMWYEPP] QSVI GSQTPI\ XLER XLI TSWXIV
VITVIWIRXEXMSRSJREXYVI-RXLIPEXIWXWXYH]
XLI ½WL EUYEVMYQ [EW EPWS ZMWYEPP] QSVI
GSQTPI\ ERH HIXEMPIH XLER MXW EVXM½GMEP
IUYMZEPIRX 0MROMRK XLI GYVVIRX VIWYPXW XS
%XXIRXMSR 6IWXSVEXMSR8LISV] %68  XLI
GSQTPI\MX]SJXLI½WLEUYEVMYQQE]LEZI
FIIR E KVIEXIV WSYVGI SJ JEWGMREXMSR JSV
TEVXMGMTERXWXLERXLEXSJXLI½WLWGVIIRERH
MXXLIVIJSVITVSZMHIHQSVISTTSVXYRMX]JSV
HMWXVEGXMSR E[E] JVSQ RIKEXMZI QSSHW26 -J

XLIVIPEXMZIGSQTPI\MX]SJEWXMQYPYWMW[LEX
HIXIVQMRIWMXWVIWXSVEXMZITSXIRXMEP XLIRMX
QE]FIXLIGEWIXLEXEWYJ½GMIRXP]GSQTPI\
ERHHIXEMPIHVITVIWIRXEXMSRSJREXYVIGSYPH
IUYEP PMZMRK REXYVI MR XIVQW SJ TVSZMHMRK
VIWXSVEXMSR 8LI MWWYI SJ GSQTPI\MX] ERH
VIWXSVEXMZI TSXIRXMEP MW [SVXL I\TPSVMRK MR
JYXYVIVIWIEVGL
8LI H]REQMG QSZIQIRX SJ XLI VIEP
½WL QE] EPWS FI [LEX PIH XS XLI TSWMXMZI
MQTEGXSRQSSHERHQE]EPWSEGGSYRXJSV
XLI ETTEVIRX PIWW TSWMXMZI MQTEGX SJ XLI
PMZI TPERX *VMIHQER IX EP29 [LS EW RSXIH
EFSZI JSYRH XLEX E ZMI[ SJ VIEP REXYVI
WYVTEWWIH E LMKLHI½RMXMSR TPEWQE WGVIIR
SJXLIWEQIZMI[ MRXIVQWSJTL]WMSPSKMGEP
VIGSZIV] EPWS LMKLPMKLXIH XLI MQTSVXERGI
SJ H]REQMG REXYVI WYGL EW QSZMRK [EXIV
ERHXVIIWW[E]MRKMRXLI[MRH%GGSVHMRKXS
*VMIHQERIXEPQSZIQIRXMRREXYVIIZSOIW
EPP XLI WIRWIW RSX NYWX ZMWYEP WXMQYPEXMSR MX
MWXLMWWIRWSV]MRXIVEGXMSR[MXLPMJIXLEX[I
XLVMZISR
8LI RSXIH TSWMXMZI IJJIGX SR QSSH
[LMPI I\TSWIH XS XLI PMZMRK ½WL GSRHMXMSR
GER TSWWMFP] FI I\TPEMRIH F] XLISVMIW
SJ WSGMEP VIWIEVGL32 %RMQEPW LEZI FIIR
HIWGVMFIH EW ±WSGMEP GEXEP]WXW² MR XLI [E]
XLI] IRGSYVEKI WSGMEP MRXIVEGXMSR EQSRK
TISTPI33%GGSVHMRKXS&IGOERH/EXGLIV34
GSQTERMSR ERMQEPW WYGL EW ½WL FMVHW ERH
HSKW TVSZMHI WSGMEP WYTTSVX F] EGXMRK EW
JEGMPMXEXSVW SJ WSGMEP MRXIVEGXMSRW FIX[IIR
TISTPI 8LI] GER FIGSQI GSRZIVWEXMSR
TSMRXWF]TVSZMHMRKEGSQQSRKVSYRHJSV
HMWGYWWMSR [MXL SXLIVW %RMQEPW LEZI EPWS
FIIR WLS[R XS QEOI WSGMEP MRXIVEGXMSRW
QSVI TSWMXMZI [LMGL MR XYVR GER FVMRK
EFSYX QSVI TSWMXMZI QSSH I\TIVMIRGIW
WYGLEWNS]ERHLYQSYV16
-R E [SVOTPEGI IRZMVSRQIRX RIKEXMZI
MRXIVEGXMSRW [MXL GS[SVOIVW GER
GVIEXI JIIPMRKW SJ MVVMXEFMPMX] XIRWMSR ERH
JVYWXVEXMSR % WXYH] JSYRH XLEX SR HE]W MR
[LMGL MRXIVEGXMSRW [MXL GS[SVOIVW [IVI
HIWGVMFIH EW RIKEXMZI TEVXMGMTERXW EPWS
VITSVXIHQSVIRIKEXMZIQSSHW35
+MZIRXLEXTEVXMGMTERXWMRXLMWWXYH][SVO
MR ER IRZMVSRQIRX [LIVI WSGMEP GSRXEGX MW
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Figure 6: Nature in the workplace can have a positive impact on wellbeing

a frequent and necessary part of the job,
such interactions will no doubt affect their
HEMP] QSSHW -J XLI PMZMRK ½WL MR XLMW WXYH]
were able to make these social interactions
more pleasant, then this provides a plausible
I\TPEREXMSR JSV LS[ XLI PMZMRK ½WL QE]
have inadvertently had a positive effect on
mood. This theory that social interactions
at work could be made more pleasant by
introducing living animals is an area worth
exploring in future studies.
In contrast to much previous research,
the current study found that the live
plant made little difference to participants’
moods. While the work of Larsen et al.23
EPWSMRHMGEXIWXLEXEWMRKPITPERXMRERSJ½GI
has little effect on mood, they did discover
that mood was positively related to plant
density. So, as the number of plants in an
SJ½GI MRGVIEWIH WS HMH TSWMXMZI QSSH
IZEPYEXMSRW 7YGL ½RHMRKW WYKKIWX XLEX XLI
single plant used in this study may have
FIIR MRWYJ½GMIRX XS TVSZMHI E VIWXSVEXMZI
environment for participants. Nature stimuli
density and restoration are also worth
exploring in future research.

Limitations and implications
There are a few limitations to this study that
should be noted. Stress levels in participants
prior to the study may have impacted the
results. Studies have shown that the effects
of nature are greater for those who have
relatively high levels of stress, and the
VIWXSVEXMZI FIRI½XW SJ REXYVI GSYPH FI
less potent if participants have moderate
restoration needs.36

www.worldhealthdesign.com

Biophilic Design

*MKYVI0MZMRKREXYVI[EWJSYRHXSMQTVSZIQSSHQSVIXLEREVXM½GMEPREXYVI

In addition to existing stress levels, there
are numerous other workplace factors that
QE] LEZI MR¾YIRGIH QSSH IZEPYEXMSRW
A worker’s individual characteristics, too,
can affect their attitude and mood.37
While this study may have been more
VI¾IGXMZI SJ [LEX EGXYEPP] SGGYVW MR XLI
workplace, it lacked much of the control
of confounding variables often exercised
in a laboratory setting. With these factors
in mind, future research could attempt to
VITPMGEXI XLIWI TVIPMQMREV] ½RHMRKW [LMPI
minimising potential confounds, by setting
controls for both participant state and
trait characteristics.
The small sample size of this investigation
is another limitation.The small-N design was
chosen because the study required a fairly
lengthy exposure to the nature stimuli, plus it
was deemed most feasible to meet time and
resource constraints. Nonetheless, hopefully
this study has sparked interest for future
research to explore the biophilia hypothesis
in a sample large enough to determine if
WXEXMWXMGEPP] WMKRM½GERX HMJJIVIRGIW MR QSSH
GERFIMHIRXM½IHEQSRKXLIZEVMSYWREXYVI
conditions.
In spite of these limitations, the results
of this study suggest that living nature
can have a positive effect on mood in the
[SVOTPEGI 7YGL ½RHMRKW LEZI MQTPMGEXMSRW
for managing stress and wellbeing at work.
Positive emotional states may predict
factors such as job satisfaction and wellbeing,
whereas negative ones may have a stronger
relationship with undesirable workplace
outcomes, such as stress.38

In New Zealand, organisations are
required by law to play an active role in
managing workplace stress. Part of this
role involves taking practical steps to
ensure that the workplace environment
supports employees’ wellbeing and helps
prevent unnecessary stress.39 Current
½RHMRKW MRHMGEXI XLEX WSQIXLMRK EW WMQTPI
EWEHHMRKETMIGISJPMZMRKREXYVIXSERSJ½GI
environment could have positive effects on
mood, and therefore help reduce some of
the negative consequences associated with
stress. If the results of this study were to be
applied to the workplace, the stimulus likely
XSTVSZMHIXLIQSWXTSWMXMZIFIRI½X[SYPH
FIEREUYEVMYQ[MXLPMZMRK½WL
The results of this study also suggest that
substitutes for nature may be inadequate in
providing a restorative environment. With
the growth of technology-based artefacts
in our modern society, it is important to
consider the implications of this study when
designing a work environment to maximise
XLI FIRI½X XS MXW SGGYTERXW 8LI VIEPMX]
is that in some workplaces it may not be
feasible to bring living nature inside (eg in
sterile laboratories). In these situations it may
FI FIRI½GMEP JSV IQTPS]IVW XS IRGSYVEKI
employees to spend time, during breaks or
after work, exposed to living nature.

Further analysis
In addition to the previously mentioned
suggestions, future research could explore
whether the effects of nature on mood
are dependent on the particular work
environment. Larsen et al23 concluded that

WORLD HEALTH DESIGN | October 2013

77

ARCHITECTURE | CULTURE | TECHNOLOGY

Reporting globally on developments in healthcare’s built environment,
WORLD HEALTH DESIGN is the only journal to bridge the gap between
research and practice. Uniting opinion in architecture, design and clinical
disciplines, each quarterly issue provides essential knowledge and insight for::

Save

• Leading architects and designers
• 2EXMSREPERHPSGEPKSZIVRQIRXSJ½GMEPW
• Health planners and capital project consultants
• Public and private healthcare providers
• Senior estates and facilities managers
• Building construction and healthcare industries
• Universities and academic researchers

£40

e
er pricbe
v
o
c
e
i
off th ou subscr
y
when

“ The one magazine that I can’t wait

“

to get as soon as it is available!

Kurt Wege, Architect, Canada
Absolutely fabulous! The articles are all of high
“ substance,
the projects are interesting and welldesigned, the art direction and layout is superb
and there are lots of colour photos.

“

Jain Malkin, Jain Malkin Co, USA
Health Design has been warmly received
“ World
by all my colleagues. Keeping health planners
and architects happy with the same publication
– you must be doing a lot right!

“

Craig Dixon, Tribal Consulting, UK

Dr Ruzica Bozovic-Stamenovic, School of
Design and Environment, National University
of Singapore, Singapore

“

“

WHD is the missing platform for all who share
the same vision for healthcare design.

Four times a year there’s nothing like
WORLD HEALTH DESIGN with..
•8LIPEXIWXWGMIRXM½GVIWIEVGL
• Incisive comment and analysis
• Thought leadership interviews
•,IEPXLTSPMG]FVMI½RKW

• Architectural project reviews
• International market reports
• Global technology updates
• Arts and culture reviews

Don’t miss out!
SUBSCRIBE TODAY
and SAVE £40
off the cover price!
12 month subscription – JUST £80.00
(single copy price: £30.00 per issue)
Subscribe online at

8 Weir Wynd, Billericay, Essex CM12 9QG

www.worldhealthdesign.com
or call: +44 (0) 1277 634176

Subscription rates: Cover price: £30; Annual Individual: £80; Annual Team (5 copies): £260; Two Years Individual: £130; Two Years Team (5 copies): £435

Design & Health Scientific Review

while plants may have a positive effect
in creative environments, they may be
detrimental to productivity in workplaces
demanding repetitive action. Furthermore,
there may be workplaces, such as industrial
sites, where some of the psychology
effects of living nature could come into
GSR¾MGX [MXL XLI XEWOW SJ XLI IQTPS]IIW
-RHYWXVMIW VIUYMVMRK UYMGO VI¾I\IW SV XLI
operation of heavy machinery, for example,
QE] ½RH E VIPE\IH QSSH WXEXI XS FI
counterproductive to the requirements of
the role. In these types of workplace, the
introduction of living nature may actually
have negative repercussions.

Biophilic Design

This investigation provides support for
the biophilia hypothesis applied to the
work environment. As people move into a
LMKLXIGL[SVPH[MXLEVXM½GMEPWYFWXMXYXMSRW
for nature,29 designers should consider
opportunities to bring real nature inside for
XLIFIRI½XSJFSXL[SVOIVWERH¯XLVSYKL
XLIMV IRLERGIH TW]GLSPSKMGEP LIEPXL ¯ XLI
businesses for whom they work. As EO
Wilson said: “Life around us exceeds
in complexity and beauty anything else
humanity is ever likely to encounter.”40

This study examined differences in
TEVXMGMTERXW´ QSSHW [LIR XLIMV SJ½GI
WIXXMRKW MRGPYHIH E PMZI TPERX ER EVXM½GMEP

TPERX ER EUYEVMYQ [MXL PMZMRK ½WL E ½WL
screen, or no nature stimuli. A review
of the literature suggests that it was one of
XLI ½VWX SJ MXW OMRH XS MRZIWXMKEXI [LIXLIV
XLI PMZMRK GSQTSRIRX SJ REXYVI MR¾YIRGIW
the effect it may have on mood.
The results indicated that living nature
MW WYTIVMSV XS EVXM½GMEP REXYVI MR TVSZMHMRK
restoration and that an aquarium may have
EWMKRM½GERXMQTEGXSRMQTVSZMRKXLIQSSH
SJ IQTPS]IIW MR XLIMV SJ½GI IRZMVSRQIRX
In essence, the introduction of living nature
into the workplace may be a simple and
effective way to improve wellbeing for
employees. As one passionate advocate of
the natural world once said: “Nature can
trap us involuntarily, occupy our minds,
temporarily remove us from stresses of
everyday life, and leave us feeling refreshed
and in a better mood.”1
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Workplace design:
Design characteristics of healthcare
environments: the nurses’ perspective
This study aims to identify the most important characteristics of a work environment
that fully support nurse health and performance, as expressed by nursing staff
Rana Sagha Zadeh, Mardelle McCuskey
Shepley, Laurie Waggener, and Laura Kennedy

B

y its very nature, nursing is a stressful
TVSJIWWMSR 8S WYGGIIH MR XLI ½IPH
nurses must possess the technical skill
to solve complex problems, the emotional
strength to deal with sick patients, and the
stamina to endure long, arduous shifts.1
Demand for nursing professionals has
increased steadily in recent years owing to
the following factors: ageing populations,2
rising life expectancy3 and increasingly
complex medical issues globally.4 Meanwhile,
XLIHMJ½GYPXMIWEWWSGMEXIH[MXLVIGVYMXMRKERH
retaining nurses have exacerbated.5 With
nursing positions accounting for up to 75%
of vacant jobs in the hospital workplace,6
the shortage is already a prominent issue
and is expected to almost double by 2020.4
Both physically and mentally demanding,
nursing is a profession for those who possess
E YRMUYI ERH WIP¾IWW TEWWMSR XS GEVI JSV
others.7,8 Yet, the challenging quality of the
work has resulted in high job-dissatisfaction
rates,7,8,9 high turnover rates10 and increased
stress.11 Nursing ranks as one of the top10 least satisfying professions in the United
States.8 Because of its reputation, nursing
has become less attractive to younger
generations;5 consequently the nursing
population is ageing rapidly.2 Older nurses
become less physically able to perform tasks
with age,2 and employed nurses further feel
the burden of the nursing shortage by taking
on longer work hours and more patients.1
The current shortage is thus a
combination of three related issues –
declining enrollments in nursing schools,13,14
VIHYGIH QSXMZEXMSR XS WXE] MR XLI ½IPH
and the high number of nurses retiring
and leaving the profession prematurely
– which must be addressed separately.14
The most common tactic used to solve
nursing shortages is to invest in increasing
recruitment of younger generations.15,16
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But these fall short in solving the current
complex nursing shortage.17,18,19 A practical
solution is to focus on improving nurses’
working conditions, especially the nursing
work environment, which, according to
Peterson,20MWXLIQSWXMR¾YIRXMEPJEGXSVJSV
recruitment and retention.
As healthcare operations and services
grow ever more complex, all of the
aforementioned conditions – the increasing
demand for nursing professionals, the
current shortage in the nursing workforce,
the ageing of the workforce, and
deteriorating job-satisfaction ratings – have
immense implications for the future of
healthcare design. Creating a supportive,
high-performing work environment could
not only increase recruitment and retention
but also enhance the job satisfaction and
IJ½GMIRG] SJ XLSWI EPVIEH] [SVOMRK MR XLI
½IPH21 In short, if nurses are less exhausted,
both physically and mentally, they provide
better and safer care for their patients.
In this study we make use of those
closest to the issue of the workplace
environment to best understand potential
solutions. Nurses should have the most
MR¾YIRGI SR LIEPXLGEVI [SVOWTEGI HIWMKR
because they can identify a large number
of issues from personal experience.22
Recording and analysing nurse feedback on
their existing work environments can help
prioritise strategies for change and uncover
innovative design solutions that stem from
YWIV I\TIVMIRGI8LMW VITSVX MHIRXM½IW XLI
most important strategic design solutions
to create a high-performance work
environment for nurses, with the goal of
improving nurse health, productivity and
work satisfaction.

Methods
This study was conducted in two healthcare
facilities in the United States: one outpatient
clinic with 20 exam rooms providing
primary and preventative care, and one 80bed inpatient unit within a hospital providing
comprehensive care. Full-time registered
nurses (RNs) in inpatient and outpatient
settings were eligible participants for this
study. Participants included both female and
male nurses working either the day shift or
the night shift.
Anonymous-survey
forms
and
information sheets were distributed to
the RNs during monthly staff meetings in
both facilities, and made available in staff
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*MKYVI8LIVIMWERIIHJSVQSVITIVWSREPWTEGI0EGOSJWYJ½GMIRXWTEGIEJJIGXWTSWXYVIERHGSQJSVX
resulting in unnecessary fatigue

work areas for those who were unable to
attend the meetings. A number of survey
drop boxes were provided at each facility
for RNs to return their responses.
Participants supplied responses to
the unstructured survey, describing the
characteristics of a work environment that
would support their health and performance.
The feedback was compiled by content into
various categories, and those containing
the most frequently discussed topics were
MHIRXM½IH8LI EJSVIQIRXMSRIH QIXLSH SJ
ethnographic data analysis is called content
analysis,23 and it was used in this study to
identify objectively the most important
characteristics of nursing workspaces.

Results
Of the RNs who were eligible for this study,
71% participated (n=80): 86% (n=69)
female, and 14% (n=11) male. Fifty-three
(n=53) respondents (66%) at the inpatient
facility worked the day shift, while 34%
(n=27) worked the night shift.
According to content analysis of nurse
responses from both day and night shifts,
the most important characteristic of
a healthy and productive workplace is
“adequate workspace”. The summary of
nurses’ descriptions indicates that a lack of
adequate space has negative consequences
for productivity, physical health and social
wellbeing. Half of the surveys included at
least one comment emphasising the need

for appropriately sized workspace.
Several factors were noted as being
particularly important to creating a
productive workspace: adequate desktop
WYVJEGI WTEGI WTIGM½GEPP] JSV GLEVXMRK
WYJ½GMIRXVSSQXSQSZIEVSYRH EZSMHERGI
of clutter; and ample space to accommodate
all staff (including RNs, ancillary staff and
physicians) concurrently, especially during
shift changes, or when reports or rounds
EVI GEVVMIH SYX -RWYJ½GMIRX WTEGI [EW
associated with incidents resulting in added
WXVIWW MRIJ½GMIRG] ERH VIHYGIH TIVWSREP
TVMZEG] 1SVISZIV MRXIVTIVWSREP GSR¾MGXW
among RNs, or between RNs and physicians,
have resulted from lack of space. One nurse
stated that the ideal workspace would have
WYJ½GMIRXVSSQ±JSV[LMGL-HSRSXLEZIXS
½KLX²)VKSRSQMGMWWYIWGEREPWSEVMWI[LIR
physical space is limited, because staff cannot
stretch their legs or work comfortably with
the computers. Two nurses pointed out this
MWWYIWTIGM½GEPP]EWOMRKJSV±VSSQXSWXVIXGL
limbs” and “elbow room”.
The second most frequently mentioned
environmental condition was lighting. The
RNs emphasised the necessity for well-lit
spaces and absence of glare. Most RNs also
described the need to have natural lighting,
sunlight and windows at workstations.
Desired qualities described by a number of
RNs were adjustability, uniformity and less
MRWXMXYXMSREP ¾YSVIWGIRX PMKLXMRK *MKYVIW 
and 2).
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Figure 4: Hospitals should anticipate storage needs
ERHTVSZMHIIEWMP]EGGIWWMFPIWXSVEKIWTEGIMRGPYHMRK
WTEGIJSVGSQTYXIVWSR[LIIPWWSMPIHFEWOIXW
isolation storage carts and advanced-cardiac lifesupport carts

The next most frequently-mentioned
need among nurses was ergonomically
designed and comfortable furniture.
Adjustable desk-height, comfortable and
supportive chairs, well-designed keyboards
and desks, and a large computer screen with
ETTVSTVMEXI PMRI SJ WMKLX [IVI WTIGM½GEPP]
emphasised by the RNs in this study (Figure
3). A healthy and productive workspace
design should not require frequent bending
or stretching to access basic equipment and
supplies, or to complete tasks.

The fourth most important element
in healthy and productive workspace,
EGGSVHMRK XS XLI 62W MW WYJ½GMIRX ERH
suitably located equipment and supplies,
such as power outlets, which satisfy required
IRZMVSRQIRXEP GSRWMHIVEXMSRW )EW] EGGIWW
XS WYJ½GMIRX IUYMTQIRX ERH WYTTPMIW [MXL
EQTPI WXSVEKI VIEGLEFPI ERH WYJ½GMIRX
electric outlets, computers, phones, fax
QEGLMRIW GEPPFIPPWERHSJ½GIWYTTPMIWLIPT
improve productivity.
Design that helps maximise work
organisation and supports preparedness
MW XLI ½JXL QSWX MQTSVXERX GLEVEGXIVMWXMG
of a well-planned nursing workspace.
Preparedness in the workplace design
enables staff to act quickly in case of
IQIVKIRG] 7YJ½GMIRX VSSQ XLEX EPPS[W
easy organisation and visual and physical
access to supplies and equipment improves
IJ½GMIRG] ERH VIHYGIW XMQI WTIRX LYRXMRK
and gathering. Consistent organisational
features among nurse stations, medication
rooms, and supply areas are important for
XMQI IJ½GMIRG] ERH FSSWXMRK TVSHYGXMZMX]
Designated spaces for staff and wellmarked equipment areas are key (Figure 4).
Design elements that enable staff to identify
quickly or mark non-functional equipment,
and spot missing or non-stocked supplies
could lead to considerable improvement
in productivity. Furthermore, designated
workspaces for RNs, physicians and social
workers – and those who undertake

rounds, such as physicians and physical
therapists – will enhance work organisation
and reduce disturbances when staff leave
their stations.
Other
important
characteristics
HIWGVMFIH MR XLI WYVZI]W MRGPYHI IJ½GMIRX
layout, convenient physical access and visual
access, privacy and security, minimal noise,
and the availability of windows and nature
views.
8LI ½RHMRKW SJ XLMW WXYH] MRHMGEXI XLEX
general architectural features – including
EPPSGEXIH ¾SSV WTEGI PE]SYX GMVGYPEXMSR
visibility, access to the outdoors and natural
light – form the foundation for creating a
high-performance, healthy workspace. But
detailed interior design features, such as
JYVRMXYVI ½RMWLIW ½\XYVIW ERH IUYMTQIRX
are critical in transforming a facility into a
high-performance workspace for health and
productivity.
When analysing the subgroups of day
shift and night shift, variations emerge in
which healthy workplace characteristics
were most emphasised. Night-shift nurses
discussed more frequently the need for
adequate space at individual workstations
and good ergonomics, adequate space
for stretching, “elbow room” and charting
space (Figure 5). The next most popular
characteristics for night-shift staff were
comfortable, height-adjustable furniture
and seating. Lighting was equally important
for night-shift and day-shift workers, but

*MKYVI0MKLXMRKTL]WMGEPEGGIWWPSGEXMSRPE]SYXERHRSMWI
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ample bright light and high-quality lighting is
particularly critical during night shifts (Figure
  )RZMVSRQIRXEP HIWMKR GSRWMHIVEXMSRW
to maximise work organisation and
preparedness were highlighted more by
night-shift workers, especially with regard
to storage and stocking. However, noise at
the nursing workstations posed less of an
issue to work during the night shift than
during the day shift. These results indicate
XLIZEPYISJHIWMKRMRKJSV¾I\MFMPMX]XSEPPS[
staff to adjust their workstations according
to their needs.

Design suggestions
The key characteristics of the work
environment that promote productivity and
health, according to the surveyed RNs, are
listed below in order of importance.
%HIUYEXI[SVOWTEGI
 Provide adequate circulation spaces
and workstations to ensure that nurses
are not interrupted when undertaking
charting work, and to prevent clutter.
 Consider that, at times, doctors, ancillary
staff and RNs gather simultaneously
around the nurse station. Anticipate how
the space accommodates staff during
shift-change reports, when the number
of staff doubles while critical patient
information is communicated to those
on the next shift. Additional foldable
or appropriately sized furniture can be

*MKYVI8LIQSWXMQTSVXERXHIWMKRGLEVEGXIVMWXMGWSJRYVWMRK[SVOWXEXMSRWZEV]FIX[IIRHE]WLMJX
and night-shift RNs

stored. Lack of space disturbs privacy
and can undermine the atmosphere
SJ XIEQ[SVO ERH GEYWI GSR¾MGX
2. Appropriate lighting
 Provide bright, glare-free and soft light
and design to allow for as much natural
daylighting as possible. One nurse stated:
“Natural lighting keeps [me] from getting
depressed”; another commented: “I
would like to be able to see well when

working on patient charts and retrieving
medication.”
 *PYSVIWGIRX PMKLXMRK SV ½RMWLIW [LMGL
give a sense of institutional atmosphere,
WLSYPH FI EZSMHIH %TTP] ½RMWL WYVJEGIW
that “look good, fresh and clean”.
Remember that nurses work long hours,
so use warm colours and peaceful
themes. Nurses report that they “get eye
strain when all their surroundings are …
stark white”.

*MKYVI%HIUYEXIWTEGIJYVRMXYVIERHIVKSRSQMGWERHEQIRMXMIW
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*MKYVI3VKERMWEXMSRERHTVITEVIHRIWWERH[MRHS[W

*YVRMXYVIERHIVKSRSQMGW
 Provide workplaces that are designed
ergonomically to maintain the health
ERH TIVJSVQERGI SJ WXEJJ )EW]XSVIEGL
supplies without the need to bend or
stretch constantly, and chairs and tables
that are adjustable and comfortable,
reduce fatigue and improve health.

use and restocking”. Anticipating design
features that help signal missing supplies
for restocking or broken equipment is
an effective way to reduce wasted time.
Informed by unit staff, designers should
designate areas for that which is most
important (eg vital-signs machines) in
the nurse station, or within a few feet.

%QIRMXMIW
 Anticipate adequate supplies and
equipment, such as phones, computers,
printers, fax machines, etc. Provide ample
reachable power outlets. Provide easy
access to bathrooms and refreshments.
 Consider access to music or radio for
individuals, as RNs noted that music
“could help the day pass”.
 Frequently accessed resources, such
as linens, medication, nourishment,
supplies and refreshments, should be
nearby, within “quick access to the hub”.

4L]WMGEPEGGIWWPSGEXMSRERHPE]SYX
 Layout is key to work performance.
Locate the most frequently accessed
supplies around the nurse station “with
the least amount of walking to patient
nourishment, linens and medication”.
The ideal layout, as visualised by RNs,
is one where the “nurse station is
the hub for a unit, with the patient
rooms being not too far from it”.

5. Organisation and preparedness
 Design “consistent
features
and
organisation at each desk/work area”.
Designate spaces for staff and allocate
areas for organising equipment, materials,
and supplies. Anticipate designated
spaces for RNs, doctors, social workers
and other staff. Label storage spaces for
supplies and ensure they are easy to
reach and visible. One nurse requested
“supplies in a visible order for ease of
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7. Noise
 Noise must be suitably controlled, so
consider movable and fold-down screens
that can be deployed as needed. Nursing
WXEJJ SJXIR±LEZI HMJ½GYPX] GSRGIRXVEXMRK
when [it is] noisy” and are “frequently
distracted”, but the use of acoustic
surfaces and physical barriers, such as
glass, to control noise should ensure that
nurses can concentrate during their work.
8. Privacy and security
 The outside windows opening into
nurses’ stations should “be semi-secluded

from public eye” to respect patientinformation privacy.
 One nurse suggested that the hub
should be “surrounded by glass windows
above the countertop, with easy access
points; this will reduce noise and help
keep the patient records private”.
9. Windows
 Include windows in nurses’ workstations.
Nurses stated their desire for a “view
to [the] outside or nature,” “pleasant
scenery” in the form of artwork, or a
soothing and stress-reducing artefact
±PMOI E ½WL XERO ¾S[IVW SV XVIIW² 7YGL
features are restorative for cognition and
help with mental balance during work.
A well-designed workspace does not
“isolate staff in a box without windows,
[or without an] open view of [the]
workplace”.
 Nursing areas should have good
ventilation and ambient temperature. As
one nurse expressed, staff need “clean air
to breathe”.
10.Visual access
 Visibility to the surroundings is critical.
Consider patient visibility for every
PSGEXMSR WTIGM½GEPP] XLSWI EVIEW [LIVI
RYVWIW JVIUYIRXP] [SVO ±)REFPI RYVWMRK
staff to see the patients, with the least
amount of walking” and provide views of
the hallways and rooms.
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Conclusion
Design of nursing-work environments can
facilitate or hinder care. Good facility design
is a strategic investment that can support
staff health and boost their productivity.
The primary needs of staff, as suggested
by this study, are adequate space, lighting,
furniture and ergonomics, amenities, and
organisation and preparedness.
This study was conducted in the United
States, so further research in more facilities
and in a variety of geographical regions
would help provide a broader picture of
suitable design solutions for nurses’ work
environments. The study was also limited in
respect that only feedback from RNs was
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R

ichard Rogers RA: Inside Out, an exhibition at the Royal
Academy in London, celebrates the Pritzker Prizewinning architect’s 80th birthday and analyses how his
architectural practice was shaped by interrelated social, political
ERHGYPXYVEPMR¾YIRGIW
8LI½VWXTVSNIGXXSKEMRLMQMRXIVREXMSREPEXXIRXMSR[EWXLI>MT
Up House (1968), conceived as a prototype for mass-produced
EJJSVHEFPILSYWMRK6SKIVWERHLMWXLIR[MJI7YHIWMKRIHEWMRKPI
WXSVI]VIGXERKYPEV]IPPS[XYFIGSRWXVYGXIHJVSQQIXVIPSRK
EPYQMRMYQQSHYPEVTERIPW-X[EWWYTTSVXIHF]FVMKLXTMROWXIIP
GSPYQRW [LMGLGSYPHFINEGOIHYTSVHS[RXSEGGSQQSHEXI
WPSTMRK XIVVEMRW *YVXLIV QSHYPIW GSYPH FI EHHIH XS MRGVIEWI
¾SSVEVIE*PI\MFPIFYMPHMRKHIWMKRGSYTPIH[MXLXLIGETEFMPMX]XS
EGGSQQSHEXIJYXYVII\TERWMSRSVQSHM½IHYWIXLIVIJSVIGEQI
XSGLEVEGXIVMWIXLIEVGLMXIGX´W[SVO
6SKIVW´WVITYXEXMSRJSVMRRSZEXMZI¾I\MFMPMX][EWGSRWSPMHEXIH
with the Pompidou Centre (designed with Renzo Piano,
1971-77), which changed the public’s perception of museums
from inert mausoleums to lively spaces for social and cultural
I\GLERKI,IHIWGVMFIHLS[MX[EWGSRGIMZIH±EWEPMZIGIRXVI
SJMRJSVQEXMSRERHIRXIVXEMRQIRX¯E¾I\MFPIGSRXEMRIVERHE
dynamic communications machine, highly serviced and made
JVSQ TVIJEFVMGEXIH TEVXW² -XW LMKL ZMWMFMPMX] ERH TYFPMG WYGGIWW
VITPMGEXIHXLEXSJ. VR9X^SR´WMGSRMG7]HRI]3TIVE,SYWI

A model of the Zip-Up House (1968) by Richard and Su Rogers

The Zip-Up House was a prototype for mass-produced housing

Andrew Zuckerman/Rogers Stirk Harbour + Partners

A model for emergency healthcare
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In 1971, Piano + Rogers designed a standardised hospital unit for the Association of Rural Aid in Medicine (ARAM), for
YWIMRHITVMZIHYVFERSVVYVEPEVIEWMRHIZIPSTMRKGSYRXVMIW8LIFVMIJQEXGLIHXLIMVMRXIVIWXMRGVIEXMRK[IPPWIVZMGIH
ERHEHETXEFPIFYMPHMRKWHIWMKRIHXSEGGSQQSHEXIGLERKI8LIMVTVSTSWEPGSRWMWXIHSJE½\IHGSVIEGGSQQSHEXMRKXLI
WIVZMGIWVIUYMVIHXSHMEKRSWIERHXVIEXTEXMIRXWERHE¾I\MFPIWTEGIXSLSPHEWQER]EWTEXMIRXFIHW
Constructed from small-scale, standardised parts, the ARAM hospital could theoretically be packed into shipping
containers and airlifted to developing countries, where a non-specialist team could assemble it to provide emergency
LIEPXLGEVI JSV XLI GSQQYRMX] 4IVQERIRX GVERIW ERGLSVIH
on its roof, could be used to add services to suit local needs
ERH VIWSYVGIW %PXLSYKL XLI %6%1 HIWMKR [EW RIZIV FYMPX
other 21st-century architectural practices, such as Emergency
Architects Australia, and Healthabitat (also an Australian
TVEGXMGI EVI[SVOMRKMRXIVREXMSREPP]YWMRKWMQMPEVETTVSEGLIW
Rogers’s involvement with emergency healthcare continues to
XLMWHE]EWEXVYWXIISJ(SGXSVWSJXLI;SVPH
In the developed world, the Maggie’s Cancer Caring Centre
1EKKMI´W 0SRHSR  HIWMKRIH F] 6SKIVW 7XMVO ,EVFSYV 
4EVXRIVW 67,4 STIRIHEXXLI'LEVMRK'VSWW,SWTMXEPMR[IWX
0SRHSRMR±8LIVIMWEPSRKLMWXSV]PMROMRK[IPPHIWMKRIH
FYMPHMRKWERHWTEGI[MXLLIEPXL²WE]W6SKIVW±1EKKMI´WGIRXVIW
(there are numerous in the UK and a few based overseas) are
a vital example of good design serving communities and those
MR RIIH²%[EVHIH XLI 6-&%´W 7XMVPMRK 4VM^I MR  1EKKMI´W
Richard Rogers, subject of an exhibition at the RA
0SRHSR [EW HIWGVMFIH F] XLI NYHKIW EW±E XMQIPIWW [SVO SJ
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A skull sectioned, c.1489

Renzo Piano and Richard Rogers’s unrealised emergency hospital (1971), designed for the Association of Rural Aid in Medicine (ARAM)

architecture, which not only distils the intentions
of its brief but expresses, in built form, compassion,
sensitivity and a deep sense of our common
LYQERMX]²

‘Care villages’ for Guy’s

The ARAM module had a standardised design with permanent cranes for adding services

Piano + Rogers’s Pompidou Centre in Paris (1971-77) with
its colour-coded external services

www.worldhealthdesign.com

7MRGI67,4LEWFIIRHIWMKRMRKEWXSVI]
'ERGIV8VIEXQIRX'IRXVIJSV+Y]´W 7X8LSQEW´
2,7*SYRHEXMSR8VYWX7GLIHYPIHJSVGSQTPIXMSR
MR  XLI FYMPHMRK MW XLI8VYWX´W ½VWX WXIT MR MXW
transformation of the Guy’s Hospital site at London
&VMHKI MR WSYXL 0SRHSR EHNEGIRX XS 6SKIVW´
JSVQIVTEVXRIV6IR^S4MERS´W7LEVHFYMPHMRK8LI
67,4 HIWMKR MW JSYRHIH SR TEXMIRX TEXL[E]W
and, following Rogers’s established approach, the
building has been designed to support change in
GPMRMGEPERHEGGSQQSHEXMSRRIIHWSZIVXMQI+Y]´W
facilities will be grouped as three ‘care villages’ –
chemotherapy, radiotherapy and a one-stop area
– to provide human scale within an unavoidably
PEVKI GIRXVI )EGL³ZMPPEKI´ [MPP MRGSVTSVEXI EPP XLI
services that a patient may require during a single
ZMWMXWYGLEWSYXTEXMIRXWMQEKMRKERHHE]WYVKIV]
Throughout the centre, patients and staff will have
I\XIVREP ZMI[W XS KVIIR WTEGIW ERH REXYVEP PMKLX
Even scanning equipment, traditionally held in
LSWTMXEPFEWIQIRXW[MPPFILSYWIHSRYTTIV¾SSVW
Colin Martin is a writer on architecture, art
and design, with a particular interest in their
intersection with medicine and science
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Peter H Jones
Rosenfeld Media, 2013
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ISBN: 1-933820-23-3

T

his new book by Dr Peter Jones is a comprehensive overview of an
emerging design movement focusing on healthcare experiences. It appears
that the industry is moving away from traditional design and a reliance on
templates, user groups and projects, and simultaneously refocusing its energies
around a new healthcare-design leadership.
This leadership is slowly integrating itself into the day-to-day activities of policymakers and healthcare providers, using cross-functional teams and design research,
and focusing on continuous improvement. Just consider how many innovation
centres have opened in the past year.
8LIVI EVI QER] TSWWMFPI VIEWSRW JSV XLMW IQIVKMRK XVIRH MRGPYHMRK ½WGEP
constraints and the unsustainability of the healthcare economy; the emergence
of the healthcare quality agenda, which focuses, among other things, on patientcentred care and continuous improvement; or a movement away from hospitals towards community services and
a continuum of care. It could also be the realisation that despite billions of dollars having been spent on new capital
MRZIWXQIRXWMRXLITEWXHIGEHILIEPXLGEVIUYEPMX]ERHI\TIVMIRGIWLEZIRSXMQTVSZIHWMKRM½GERXP]
Design for CareW]WXIQEXMGEPP]JSGYWIWSRHI½RMRKQER]SJXLIWITVSFPIQWFIJSVIKSMRKSRXSEPMKRXLIQ[MXLER
appropriate healthcare experience and suitable design strategy, of which a multitude are covered, including design
thinking, human-centred design, patient-experience design and co-creating.
Jones’s approach to leadership and the use of design strategies to solve problems is not new to the wider
business community, but it is just now emerging as a trend in healthcare. So what took healthcare so long?
The short answer is that business has always been free to respond quickly to market forces, while healthcare is
part of a system that does not allow for the means to expedite. Business schools are producing design-thinking
CEOs, but where are the design-thinking hospital CEOs, ministers of health, chiefs of staff, and clinical managers?
There maybe moments of brilliance in different parts of the system, but they alone are not enough to transform
the entire system.
In Design for Care, Dr Jones suggests that there is room for design to be infused at every level throughout
the system. He shows how designers can work with practice professionals, patients, care providers and other
stakeholders to make a positive difference at all levels. The book’s message speaks to several perspectives: the
designer; the design researcher; the healthcare professional; the clinical practice leader; and the service, product
and innovation managers in the healthcare industry.
8LIFSSOMWEFPIXSQETSYXXLIFSYRHEVMIWSJELIEPXLGEVIW]WXIQERHVIGSR½KYVIXLIQEGGSVHMRKXSEVMWMRK
scale of complexity for design strategies: level 1: traditional design; level 2: service design; level 3: organisational
design; and level 4: social transformational design. Dr Jones examines the evolving nature of different healthcare
experiences through the lens of consumers, patients and the wider system, and then formulates these experiences,
the system boundaries and the design strategies into a picture of the emerging design leadership in the industry.
Finally, he proposes the following four levels of complexity in terms of clinical design: CD1: individual care; CD2:
healthcare services; CD3: clinical institutions; and CD4: social and policy design.
Further clarity is brought to the complex world of healthcare by threading through the book a story persona:
Elena and her healthcare journey. Each chapter introduces Elena to a new healthcare experience, which is
supported by explanatory text on design strategies relating to her issues. Each chapter then ends with lessons
learned, methods and case studies on real-life projects.
For those who are just starting out or moving into the realm of healthcare design, this is a great primer. For those
with design or clinical experience, the book clearly illustrates why everyone in healthcare should take notice of this
emerging design leadership.
Reading Design for Care will prepare you for what will be the future of healthcare: design leadership through
healthcare experiences.
Clifford Harvey is the senior architect with the Ministry of Health and Long-term Care in Ontario, Canada;
Martha Harvey is a registered nurse
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A

booming economy, marked by unprecedented national
investment in hospital-building projects, has given Australian
healthcare designers the opportunity to re-imagine the
healthcare landscape. Featuring case studies galore, this new ‘coffee
table-style’ book, Australian Healthcare Design 2000-2015, displays the
results of late 20th-century architectural innovation and research-based
salutogenic design in all their glory.
Australian Healthcare Design 2000-2015 is a practical compendium
SJIWWE]WJVSQPIEHIVWMRXLI½IPHWSJQIHMGMRI EVGLMXIGXYVI IRKMRIIVMRKERHEGEHIQME8LIFSSO´WTYFPMWLIV XLI
International Academy for Design and Health, describes the Australian hospitals presented in its pages as visionary
and as some of the most advanced healthcare buildings in the world.
8LIFSSOSYXPMRIWXLIETTVSEGLIWXEOIRXSHIPMZIVWYGGIWWJYPVYVEPTVMQEV]GEVIERHQIRXEPLIEPXLJEGMPMXMIW[MXL
elegant results. It also showcases Australian thinking and research on myriad issues, including the shape of our future
healthcare system, improving health standards in the community, creating safer clinical environments, the framework
for building good health facilities, and workplaces designed to promote clinical teamwork.
8LMW MW XLI ½VWX GSQTIRHMYQ SJ VIGIRXP]FYMPX%YWXVEPMER LIEPXLGEVI JEGMPMXMIW ERH MX MPPYWXVEXIW XLI FVIEHXL ERH
strength of planning and design that went into each project, with information on many of the companies involved
in their gestation.
8LSYKLXTVSZSOMRK EVXMGPIW SR XLI TPERW FILMRH 1IPFSYVRI´W RI[ 6S]EP 'LMPHVIR´W ,SWTMXEP ERH LS[ XLIWI
were translated into healthcare delivery while creating a professionally supportive environment, are supported
F]EFSYRXMJYPWXSGOSJWXVMOMRKMQEKIW *YVXLIVWIGXMSRWSR*MSRE7XERPI],SWTMXEP 6S]EP%HIPEMHI,SWTMXEP 3PMZME
2I[XSR.SLR 'ERGIV ERH;IPPRIWW 'IRXVI 6SFMRE ,SWTMXEP XLI 7SYXL %YWXVEPMER ,IEPXL  1IHMGEP 6IWIEVGL
Institute – or indeed any of the 33 major facilities featured – underline that the standard of preparation and delivery
of these projects was very high. Succinct information on an additional 53 health and research facilities supports this
conclusion.
Easy-to-read and beautifully presented, this book explains why our hospitals are designed the way they are and
[L] GLERKI KVSYRHIH MR VIWIEVGL MW MQTSVXERX XS HIPMZIVMRK IJJIGXMZI TEXMIRXGIRXVIH JEGMPMXMIW8LI XVERWMXMSR XS
single-patient rooms is one particular trend highlighted in a number of projects.
Delving deep into the issues around why change had become – and remains to this day – so necessary, the book
explores how research and thinking within the public sector, universities, and architectural and engineering community
have been carefully orchestrated to create intelligent
environments that can make us healthier.
8LMW FSSO MW ER I\GIPPIRX SZIVZMI[ SJ RI[ LIEPXL
The book gives
facilities in Australia, and it gives insight into how the
insight into how
GSYRXV]GERMR¾YIRGIERHJVEQILIEPXLGEVISZIVXLIRI\X
20 years. It will be useful and essential reading for all health
Australia can
administrators, clinicians concerned about their working
influence and frame
environments, and politicians.
healthcare over the
Indeed, health managers might be wise to use the
book
as a platform to begin conversations with directors,
next 20 years
clinicians, the media and politicians on what the physical
framework for future healthcare should entail. Australian
Healthcare Design 2000-2015 provides an easy way
of sampling some of the world’s most impressive new
LIEPXLGEVIJEGMPMXMIW[MXLSYXIRHYVMRKEPSRK¾MKLX
Rhonda Kerr is principal health planner at Hames Sharley
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