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Leading experts from Academia and Industry  
discussed with ministers the challenges of 
Health Promotion by design

T he congress opened with a speech by Hong 
Kong’s minister of Health Dr. Ko Wing-man, 
followed by keynote speeches by global 
experts from both academia and industry 

on the latest research findings and their application. 
During 3 days of plenary sessions, the congress cov-
ered a wide range of topics. Global visionaries in the 
fields of design and health and urbanism, including 
Dr. Ken Yeang, the father of ecological architecture 
and author of Ecological Architecture and Green 
Design, and Prof. Joseph Sung, President/Vice 
Chancellor of the Chinese University of Hong Kong 
discussed global health challenges.

The congress addressed the challenges of design 
for elderly care in Asia, the design for children and 
future generations, and the latest research findings 

The International Academy for Design and Health is a 
unique international forum for the exchange of ideas 
about innovation of the future system of healthcare de-
sign and services around the world.

The IADH’s 11th Design & Health World Congress & 
Exhibition in Hong Kong saw presentations by leading 
international, local and global organizations from both 
the medical and architecture professions on the impact 
of the built environment on our health, wellbeing and 
quality of life.

Dr. Ko Wing-man Health Minister and Prof. Alan Dilani, Founder of 
Academy. 

Panel discussion lead by Nicola Bertrand (Australia) and from left Ian Mitchell and Katharina Nieberler-Walker (Australia), Saiful Aziz and 
Edmund Cheong (Malaysia) Prof. James Barlow President of Academy (UK) and Joel Chan (Hong Kong).
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on topics such as health promotion, sustainable 
design, research-based design, healthy communities, 
mental health, senior care and government health 
policy. Trends and influences on design and health 
around the world – including Australia, the Middle 
East, China, India, South East Asia, Africa, Europe 
and North America – were all covered. Drawing on 
a full range disciplines, and outlining examples of 
use of the built environment in providing high qual-
ity healthcare, enable a broader dialogue between 
architects, designers, health planners, engineers, 
public-health specialists, physicians, health adminis-
trators and others to be created. 

The congress ended with a panel discussion which 
included former Secretary of Health Dr. E K Yeoh, 
Deputy Minister of Health for Vietnam, Prof. Pham 
Le Tuan, as well as Deputy Minister of Health for 
Hong Kong, Prof. Sophia Chan. 

Dr. Ken Yeang, the father of ecological architecture. Prof. Joseph Sung, President/Vice Chancellor of the Chinese 
University of Hong Kong

THE INTERNATIONAL ACADEMY FOR DESIGN & HEALTH – 11TH WORLD cONGREESS IN HONGKONG

Ministerial Panel Discussion – from left: Prof. E.K. Yeoh Former Hong Kong Secretary for Health, Welfare and Food, Prof. James Barlow,  
President of Academy (UK), Prof. Sophia Chan, Deputy secretary for Health, (Hong Kong), Dr. Massoud Skaker. Head of Infrastructure,  
(South Africa). Prof. Stephen Verderber, University of Toronto, Prof. Pham le Tuan, Deputy Minister of Health (Vietnam), Prof. roderik  
Lawrence, University of geneva (Switzerland) and Prof. Anthony Capon, United Nation University in Kuala Lumpur.

Prof. E K Yeoh, Former Hong Kong Secretary for Health, Welfare 
and Food, Director, JC School of Public Health and Primary Care, 
Faculty of Medicine, The Chinese University of Hong Kong.Faculty 
of Medicine, The Chinese University of Hong Kong.
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Introducing the next World Congress on 
Design & Health in Johannesburg in July 
2016, the Minister of Health for South 
Africa explored the need of healthy infra-
structure in African countries and health 
affordability. 

On the final evening of the congress, the 
annual Design & Health International 
Academy Awards were presented at a 
gala dinner. Awards were judged by lead-
ing international researchers and practi-
tioners, recognizing excellence and help-
ing to benchmark design quality.

Mr. Edwin Wong, the winner of Design and Health Lifetime Leadership Award 
2015 from Prof. Alan Dilani and Prof. Ian Forbes former winner of Lifetime leader-
ship Award from Australia.

Fom left: Natalie Walsh, the Judge gives one of the prize winner to Ian Mitchell, Stefano Scalzo and Katharina N. Walker for the successful 
design of Lady Cilento Children's Hospital, Brisbane, that was the winner of five categories award winner in 2015. 

Saiful Aziz winner of Academy Award, Salutogenic Design Project from Lead judge Stéphen Vermeulen.
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Prof. Alan Dilani, founder of the IADH, commented: 

"The key message of the Congress was to promote the 
role of design to support of creating a healthy soci-
ety. The 20th Century dominance of the medical and 
pharmaceutical industry has led to commercializa-
tion of sickness that we can no longer afford. We must 
now look for ways to commercialize better health and 
explore how the designed environment can facilitate 
healthier lifestyle choices. Global health systems are 
seeking ways to challenge the 21st century challenges of 
chronic disease, ageing populations and rising health-
care costs. The Congress explored a new paradigm that 
focuses on the impact by the physical environment and 
our lifestyle choices in the prevention of disease and the 
promotion of health. Therefore we need new ways to 
design salutogenic hospital that operate more on pre-

vention and on health promotion”.

Future direction of Academy new website: 
www.designandhealth.com
At the congress, the Academy had a very fruitful dis-
cussion with the advisory board and board meeting 
about its future in light of Alan Dilani’s decision to 
step down from 2017. The new direction of Academy 
is reflected in the design of new website that clearly 
shows the main core of activities. 

The Academy’s target audience remains  
the following;

 industry, for networking with clients and access 
to the Academy for the support of their ideas and 
products.

 academics, as a forum for completed or con-
tinuing research and stimulus for potential new 
research and publication.

 policy makers, government, to provide a  
better understanding of key issues of healthy 
build environment.

AcADemy SeekIng new LeADer 

The International Academy for Design and 
Health provides the most dynamic platform 
for know-ledge communication and network-
ing with the academia, industry and govern-
ments in this field. 

The Academy is seeking a new leader 
to take responsibility and help address the 
challenges of the new era, and continue the 
work of the Academy in providing a leading 
forum to discuss critical issues of healthy 
built environment. 

The new leader should have interdisciplin-
ary background and clearly understand the 
value and impact of salutogenic design in 
the promotion of healthy society in the 21st 
century. Therefore the Board of Academy is 
searching for an enthusiastic professional 
with proven track and well documented ex-
periences in the field of Design and Health 
in order to lead the Academy forward.

contact Prof. Alan Dilani at the Academy, 
please send your application with CV to; 
info@designandhealth.com

THE INTERNATIONAL ACADEMY FOR DESIGN & HEALTH – 11th world congreess in hongkong

The core activities of Academy remain  
the following;

 the world congress on Design and Health 
as a leading forum to discuss healthcare design 
and knowledge of healthy built environments.  

	 the international academy Awards to 
present and create benchmark that recognize the 
successful works of industry and creating refer-
ences of the best practice of healthcare design and 
healthy build environment.

 the journal world health design as unique 
publication to link the research and practice 
with publication of case study project as well 
as research. finding to discuss the challenges of 
healthy built environment.
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Managing major health service and  
infrastructure transitions
A comparative study of UK, US and canadian hospitals

James Barlow, Jane Hendy, Danielle Tucker

Introduction
Significant organisational change in healthcare is 
increasingly common as health systems evolve in 
response to innovations and process improvements, 
and to the changing demands for healthcare. Some-
times new health service designs need to be sup-
ported by changes to the healthcare infrastructure 
if they are to be successfully implemented and sus-
tained – service delivery models and its built and 
technical infrastructure must be transformed simul-
taneously.  Just tackling one of these issues is chal-
lenging for all involved. Doing both these tasks at the 
same time can be overwhelming and risky.

But there can also be advantages in such radical 
change. It can provide an opportunity to radically 
rethink ways of delivering healthcare. Conducting 
simultaneous infrastructure renewal and service 
redesign means that care processes, not plausible in 
the old infrastructure, may be more easily designed 
into the new facility. 

Major restructuring efforts are rarely systematically 
evaluated with outcomes measured or best practice 
shared (Walston and Chadwick, 2003).  However, we 
do know that ‘whole system’ organisational change in 
healthcare – change which impacts on all areas of the 
organisation across all levels and stakeholder groups 
– is often hampered by a failure to plan effectively 
(NHS, 2008). It is generally accepted that the success-
ful introduction of healthcare innovations requires 
the approval of relevant stakeholders (e.g. physicians, 
government bodies, primary care providers), and that 
planning and implementing major changes in health-
care service or infrastructure design requires prac-
tice-based examples to learn from. 

While there is considerable experience in the plan-
ning and implementation of health services changes, 
there is little written about combined services and 
infrastructure change. Organisations searching for 
such information may have to look for examples 

beyond those found in their own country. Study-
ing similar cases across different organisational and 
international contexts also increases the likelihood 
of determining pivotal factors that underpin success.

Research approach 
The aim of this project was to investigate the transition 
planning, stakeholder engagement and management 
processes underpinning a move from an existing hos-
pital to another new facility. This inevitably involved 
significant redesign of healthcare processes and ser-
vices, along with their supporting infrastructure.

We adopted a comparative case study approach as 
this offers increased external validity, creating more 
generalisable forms of knowledge (Yin, 2009).  We 
were assisted in our search for suitable case studies 
by the US-based Center for Health Design (www.
healthdesign.org), an evidence based research group 
assessing design decisions and innovation in new 
healthcare facilities through its ‘Pebble Project’ pro-
gramme (Joseph and Hamilton, 2008). 

The three selected cases all involved replacing 
an older hospital with multi-bed wards. Each new 
hospital has an all-single room configuration, and is 
approximately the same size (300-500 beds). Each 
approached the project to redesign organisational 
and work process in its own way. The challenges for 
each were significant, involving a shift from a ward 
to single room configuration and the incorporation of 
significant internal process changes (see box 1) 

The period over which each of the three proj-
ects unfolded was similar. In each case the old hos-
pital building was either demolished or converted 
to non-clinical uses such as conference or teaching 
space, marking a clear distinction between the previ-
ous hospital and the new building. In two of the three 
cases there was physical move to a site some distance 
away from the old hospital. 
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HEALTH SERvIcE AND INfRASTRUcTURE TRANSITIONS

Our data comprises 155 interviews, complemented 
by analysis of 205 documents, including internal 
reports and minutes, publicly available reports and 
research, and media coverage. We also made field 
notes from 36 hours of observations, including several 
tours of the old and new hospitals (both when under 
construction and completed), informal research 
observations and impressions, and attendance at staff 
visits to ‘mock-up’ of the new designs (see Appendix).

Different approaches to change
Although there were similarities across all the three 
cases, each adopted a different approach to the way 
it managed the transition from one site to another. 
Some factors which influenced the organisation’s 
approach to change management are described in 
box 2.

When organisational change occurs, organisations 
make reference to past events and the collective atti-
tudes, behaviours and actions of various stakeholders 
influence the change management process. Organisa-
tions have their own history and context which plays 
a role in their management and decision-making 
style. Our three case studies were no exception. Their 

history, memory and context helped influenced their 
approaches to transition planning and implementa-
tion.Residual effects of organisational context can 
impact change management in the following ways:

• Using past experience of change management 
can help build confidence and trust between the 
employees and management teams within the 
organisation (Lines et al., 2005).

• Negative memories of previous organisational 
experiences can act as a springboard – both posi-
tive and negative – for creating a new set of princi-
ples (Anteby and Molnar, 2012).

• Attitudes to risk-taking often correlate with the 
organisation’s history of success with previous risky 
decisions or behaviours (March and Shapira, 1987).

• Residual effects of previous experience may 
impact on the way an organisation attempts to be 
seen (e.g. through the media) and its attempts at 
external engagement (Weick and Quinn, 1999).

• The momentum of the transition project can be 
harnessed or restrained by individuals within 
the organisation and their understanding of the 
change (Poels et al., 2011).

Box 1. Single occupancy rooms 

• Single occupancy rooms present a number of chal-
lenges to healthcare workers in hospitals, including 
different relationships with co-workers and patients, 
changed perceptions of patient visibility, increased 
by-the-bed patient care interactions, altered resource 
allocation and the need for different communication 
techniques (Mooney, 2008; Young and Yarandipour, 
2007;  Ulrich et al., 2008; Maben et al. 2015a, 2015b). 

• Single rooms accounted for around 28% of beds 
across the UK’s National Health Service (NHS) at the 
time of the research. In the US and Canada there is 
longer experience of single occupancy rooms, but 
the transition from a ward model to this models is still 
relatively under-researched. 

• Evidence for the benefits of single-room accommoda-
tion, derives mainly from empirical work in the USA and 
Scandinavia, includes reduced infection rates, fewer 
medical errors, faster  patient recovery rates, increased 
patient comfort, privacy and safety, and increased 
patient satisfaction (see Maben et al. 2015a, 2015b). 
Other studies of patients show increased feelings of 
isolation, especially in the elder population as a result 
of single rooms (Mooney, 2008). Despite this conflict-
ing evidence hospitals in in health systems around the 
world are beginning to develop a single room approach 
to hospital healthcare delivery, at least for a large pro-
portion of hospital beds.

Box 2. Influences on organisational approaches to  
change management

A number of factors were found to impact on the organisa-
tions’ decisions in designing their approach:

•	 Experience of organisational change– where an or-
ganisation has extensive experience of organisational 
change they are more likely to focus on this experience 
either as a means to improve on previous change 
management or to bring in new strategies.

•	 Funding of the project – this impacts on the level of 
investment, often with stipulations on how and what 
funding should be allocated.

•	 Access to facility – often dictated by financial arrange-
ments but also the logistics of the transition particularly 
move day and facility opening.  Pivotal are both the 
amount of time the organisation has access to the  
facility prior to opening and to what extent the building 
is viewable and fit for purpose during this access.

•	 Organisational culture – how the organisations struc-
tures, goals and policies dictate their transition options 
and how receptive organisational members are to 
change.

•	 External view of the project – public, political or other 
stakeholders’ attitudes to the new building are a deter-
mining factor.  The source of funding for the facility also 
plays a role in expectations of expenditure. 
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These factors led each of our case studies to take a 
different approach to the various aspects of change 
management, summarised in Table 1.

Pembury Hospital (now renamed as 
Tunbridge Wells Hospital), Maidstone 
& Tunbridge Wells NHS Trust, England. 
This project involved the demolition of Pembury (91 
beds) and Kent & Sussex (281 beds) Hospitals and 
reconfiguration of services around a new hospital on 
a greenfield site (see Maben et al., 2015a).  All acute 
services for the western part of the county of Kent 
were to be consolidated at this site. The new facil-
ity (512 beds) opened over two phases in January 
and September 2011. The transition involved moving 

from a mixture of 4/6 bed bays and some larger wards 
with up to 22 beds to a 100% single-room configura-
tion. The new facility was funded under the UK’s Pri-
vate Finance Initiative (PFI), where a consortium of 
constructors, banks, facilities management operators 
and the local NHS Trust combine to design, build and 
operate a new hospital.

An important focus for the organisation – the local 
NHS Trust – was on recruiting new people to man-
age the transition. Experienced individuals at both 
the board level and the project level were hired.  A 
new executive team was brought in following a high 
profile infection scandal and removal of a majority 
of the existing board in 2008.  Finally, a team was 
established, including a number of new recruitments, 
to manage the PFI relationships with the rest of the 
consortium.

Pembury, Uk Voorhees, USA royal Jubilee, canada

Primary drivers of 
change

• Increase quality of acute care
• Modernisation of old facilities
• Infection control
• Reconfiguration of service 

provision across the Trust

• Demographic changes (growth 
in demand for women & children 
services)

• Introduction of new technology
• Process improvement

• Demographic growth (65+ 
population)

• Staff retention
• Energy efficiency
• Modernisation of old facilities.

external context • Community and local political 
resistance to reconfiguration of 
some services. 

• High profile subject to media 
scrutiny, partly due to earlier 
infection control scandal

• Competitive healthcare market, 
other local providers in direct 
competition. 

• Engaging local media as market-
ing strategy

• generally supportive but sub-
ject to media scrutiny

Additional changes and 
complexities

• Service reconfiguration across 
the area served by the Trust to 
focus on acute services in one 
place.

• Introduction of new electronic 
medical records systems 3 months 
prior to opening new hospital

• Forms part of an organisation-wide 
process improvement programme

• Incremental introduction of 
new electronic medical records 
system before, during and after 
opening of new facility

Training and education • Change management and 
leadership training for middle 
and senior managers across 
the whole trust.

• Orientation and basic training 
for all staff

• Continuing  process improvement 
training for selected individuals to 
become Six Sigma agents

• Management engineers organised 
‘Move day’ drills and simulations

• Orientation and basic training 
programme for all staff

• External consultant sought to 
advise on training and educa-
tion programme.

• Hands on (in building) training 
for all frontline staff

Timescale of move 
from old facilities

• Two-phased move into new 
building over period of 9 
months

• Single ‘move day’ for all services • One phase of move in one 
days but incremental technolo-
gy implementation afterwards

Use of human  
resources

• Development team created to 
manage the design, construc-
tion and finance

• Project managers seconded 
from each clinical division to 
lead implementation

• Core site team comprising existing 
management team for the part 
of the organisation moving to the 
new facility

• Facilitator- six sigma agents 
(trained in process improvement) 
and management engineers lead-
ing change implementation with 
the core site team

• Project management team 
created external to existing 
organisational structure

Table 1: Case study change management approaches comparison.



WORLD HEALTH DESIGN  |  January 2016 11

HEALTH SERvIcE AND INfRASTRUcTURE TRANSITIONS

Virtua – Voorhees Hospital,  
New Jersey, USA. 
This project involved the construction of a new 398 
bed hospital on a greenfield site to replace one of sev-
eral hospitals (Voorhees) owned by Virtua, a private 
sector healthcare provider in northern New Jersey. 
The focus of this hospital is on women’s and chil-
dren’s services. Based in a competitive local health 
market, Virtua wished to replace the old hospital, 
mainly comprising semi-private (2-bed) rooms or 
bays, with a new state-of-the-art all-single bedroom 
facility.  The organisation operates on a non-profit 
basis and financed the new facility internally.

At this organisation there was a special focus was 
on process improvement. The transition to the new 
hospital formed part of Virtua’s programme to re-en-
gineer its business processes using tools such as Six 
Sigma, Lean and Change Acceleration Process. This 
had been started before the new hospital was planned, 
helping to inculcate a culture of process change and 
continuous improvement across the organisation.

Royal Jubilee Hospital Patient Care 
Centre, Vancouver Island Health Au-
thority, Canada. 
The project involved the construction of a new 500 
bed, 83% single room, inpatient facility to accompany 
a diagnostics and treatment centre completed in the 
early 2000s on an existing brownfield site. This was 
designed to replace an outdated 612 bed facility, com-
prising mainly 4/6 bed bays. The new facility was 

funded under a public-private financing partnership, 
similar to the Pembury model.

At this organisation, a dedicated project team 
absorbed most of the burden of change management 
including infrastructure and stakeholder engagement 
issues. This team took on responsibility for training 
and educating frontline staff, therefore circumvent-
ing and reducing the workload of general managers.

The impact of different change  
approaches

Stakeholder engagement
The difficulty of transformational change in health-
care has long been acknowledged, with a lack of 
engagement from stakeholders cited as a key reason 
for limited success (e.g. McNulty and Ferlie, 2004).  
The literature on ‘social influence’ focuses on a top-
down cascade model of engagement with middle 
managers, where senior managers influence those 
directly below them in the hierarchical layers. Mid-
dle managers are often criticised for breaking the 
chain of engagement through a lack of time, influ-
ence or commitment (Birken et al., 2012).  Our analy-
sis shows how more innovative strategies for engag-
ing frontline employees and other stakeholders were 
employed across our case studies. 

Figure 1 shows an overview of the different strat-
egies used by the three hospitals, comparing their 
approaches to stakeholder engagement. In each hos-
pital the pyramid represents the organisational hier-

archy, with top management 
(those concerned with the 
overall strategic direction 
of the organisation), middle 
managers (those concerned 
with the operational day to 
day general management of 
the hospital) and frontline 
staff (who perform the clin-
ical and non-clinical work 
in the new facility and will 
be directly affected by the 
change). The arrows rep-
resent the organisations 
engagement priorities and 
the horizontal lines repre-
sent intentional (solid) or 
unintentional (broken) lim-
itations of engagement. So 
for example, in Pembury the 

Figure 1: Approaches to stakeholder engagement.
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priority was to engage from the top equally through 
all levels. However, these engagement activities 
reached a barrier at the middle management level, 
so another stream of engagement activity took place 
from middle management downwards.  

At Pembury, the organisation used a ‘cascade 
model’ of information dissemination, using the 
existing clinical divisional structure and existing 
communication pathways to disseminate change 
information.  A project office was created to handle 
the infrastructure aspects of the change. This office 
included members of the construction company, a 
programme board given the task of change manage-
ment and a move and migration team responsible for 
the ‘move day’ logistics itself. In response to a per-
ceived lack of engagement from clinical divisions, 
links between the project team and the division were 
created 18 months prior to the transition. 

“[referring to the creation of the  
project manager roles for each clinical 

division]…the PFI project was fairly well 
developed at that time and they wanted 

to make sure that it continued to be  
successfully delivered [at the frontline 
level], so some very peculiar manage-

ment arrangements were put into place 
at that time, because there was no  

representation as such from the Trust."
(Pembury – Middle manager)

“[The project office was] also very much 
encouraging locally each department  

division to supplement [organisation-wide 
communications], to complement that 
with much more local personal issues.”

(Pembury – Senior manager) 

The objective of the organisation’s internal stake-
holder engagement strategy was to make use to a 
large extent of the existing communication chan-
nels and structure of the organisation, which was 
divided into four divisions. A team consisting of a 
doctor, a nurse and an operations manager led each 
division and they were later joined by a project 
manager specifically to deal with the change man-
agement. These project managers were responsible 
for creating a link between the project office and 

the divisional leaders. Some of these links were 
stronger than others (see section 4.2 below) and in 
some areas resulted in a lack of alignment between 
senior management strategies and the understand-
ing and implementation of these strategies by 
frontline staff. 

“We’re trying to assert a cascade of 
communication, which does not  

work well at all. So, we rely on a lot  
of communications directly accessible to 

all staff... briefing our directors and  
managers with instruction that they 
share and personalise, if you like,  

the messages that we’re pushing down. 
I think we’re still early days  
of making that work well.”

(Pembury – Senior manager)

Nevertheless, very few instances of a total lack of 
engagement or knowledge were reported by the 
organisation, suggesting that by using these exist-
ing channels and structure messages were getting 
through.

At Virtua, the organisation focused on developing 
early on a culture of process improvement and organ-
isational readiness, seeking to minimise the impact 
of changes associated with the transition.  This was 
achieved by adopting a process improvement culture 
and a culture of constant change and improvement at 
local levels across the organisation. 

“… the culture at Virtua, I think, really 
drove the success of everybody being 

involved in it, without a question.”
 (Voorhees – Middle manager)

These process improvements were facilitated by 
the use of tools and philosophies such as Lean, Six 
Sigma, Change Acceleration Processes and process 
engineering. Specially trained process improve-
ment experts (see section 4.2 below) were deployed 
throughout the organisation, working on specific 
process improvement and re-engineering projects.  
This approach resulted in high commitment and ‘buy 
in’ from senior management and selected individuals, 
but this was manifested less strongly by the majority 
of the workforce. 
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 “We had some ambivalence within  
our own team saying, okay, I’m not  
sure it’s going to work. We’ve been  
doing it this way, how’re we going to  

get people to do it that way.“ 
(Voorhees – Frontline manager)

“I think the bigger benefit there is  
just in the acceptance and driving the 
culture and getting everybody kind of 

moving in the same direction.”
(Voorhees – Senior manager)

Our data showed that although the organisation was 
able to reach a wide variety of employees with these 
techniques, there still existed pockets of resistance 
from those more indirectly impacted by change.

 “I mean, there were staff involved  
from almost every department, it was 
really a Virtua system-wide approach.

(Voorhees – Middle manager)

 “I’ve heard a number of people on other 
campuses make off-hand comments 
about [how] we can’t get this fixed or 

upgraded or spend money on what we 
want to do here, it’s all going to the new 

hospital.”
(Voorhees – Middle manager)

“And doctors are hard to convince,  
the talk I heard earlier on was  

you’ll never build this, even when  
steel was going up they didn’t believe  

we were going to build it.” 
(Voorhees – Senior manager)

Finally, at Royal Jubilee, the organisation created 
an ‘all powerful’ project office which was detached 
from the main organisation. The objective was to 
relieve the workload of operational middle manage-
ment staff who are traditionally burdened by change 
implementation (Balogun and Johnson, 2004) and 
create a direct link to motivate frontline staff. 

“Our target audiences were all the front-
line staff and those people who were 
providing the hands-on care; porters,  
the building’s maintenance guys, the 
protection services guys, those sorts.” 

(Royal	Jubilee – Consultant)

The members of the project team were appointed 
according to their project management and change 
management skills, and encouraged to develop these 
further as part of a long term strategy for future 
change projects by the organisation. This circumven-
tion approach resulted in high levels of motivation 
and consistent engagement from frontline employees 
in the run up to the transition but less support from 
middle managers (although also seemingly less work 
overload and stress). 

 “[the approach was] to work with all the 
[frontline] users, anybody that is going 
to provide any type of care or service, 

and get them all working together,  
rather than in silos, and operationalize 

the building [to get it ready].”
(Royal	Jubilee – Project team)

“...small café sessions that introduced 
[frontline staff] to the space, and it’s  

to introduce them to the different tech-
nologies. They were highly engaged”

(Royal	Jubilee – Consultant)

“But [middle] manager level, no.  
They were invited to attend the  

sessions, and several of them did for 
that hands-on piece, but in terms of a 

targeted training for them,  
there wasn’t anything done, no.”

(Royal	Jubilee – Consultant)

However, once the facility was built the project team 
disbanded and moved onto the next project, prob-
lems with the new building or service design became 
the responsibility of the operational middle manag-
ers. These middle managers lacked the background 
knowledge of the design decision-making processes 
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(i.e. the underlying principles of why parts of the sys-
tem were designed in a certain way to support new 
work practices), instead, middle managers used their 
experience from the former environment as a basis 
for problem solving and decision making which led to 
attempts to return to previous ways of working.

“...so even though we spent all this  
time on the units before, and talked it 
through the systems and had trained 

the way the units were set up...  
what we saw was that people were  

very quickly trying to replicate the old 
order in the new environment.” 

(Royal	Jubilee – Project team)

Change agents and project teams
Within the organisational change literature there are 
many assumptions about ‘change agent’ roles and 
how these should be enacted. Our analysis suggests 
that the case studies used change agents to facilitate 
and encourage change in different ways by 
carefully positioning them within the organ-
isation or by emphasising a particular role 
(e.g. as motivator, connector or facilitator of 
change). Table 2 shows the types of agents 
used by each case study.

Different branches of the research litera-
ture on change agents favour different terms 
and definitions (Bamberger, 2008; Parry, 
2003; Chreim et al., 2012) but essentially the 
characteristics of successful change agents 
include a combination of passion and per-
sistence, and interpersonal skills to facilitate 
change and influence others. These individ-
uals encourage teambuilding and commu-
nicate meaning to professional groups through net-
works which cross formal and informal boundaries 
(Birkinshaw et al., 2008; Hendy and Barlow, 2012; 
Schon, 1963; Soo et al., 2009). They actively promote 
and enable change for the good of the organisation 
and in doing so contribute to its success (Dopson et 
al., 2010; Greenhalgh et al., 2004; Locock et al., 2001). 

At a practical level it is often assumed that the 
outcomes of appointing change agents are predict-
able, predominantly positive and relatively simple 
to achieve (Schon, 1963; Hendy and Barlow, 2012; 
Greenhalgh et al., 2004).  The complexity of the role 
is often underestimated both in the literature and in 
practice, because we do not understand how organi-

sations use change agents and differentiate responsi-
bilities and position in the change process, especially 
when this position is temporary. Briefly, organisa-
tional literature distinguishes between the following 
roles and activities:

•	 Change	agents – Encourage readiness for change 
in others and facilitate the change process during 
its implementation (e.g. Rogers, 2003).

•	 Champions – Actively and enthusiastically pro-
motes innovation and change to others; identify 
with the idea personally (personal commitment), 
beyond normal job requirements (Howell and 
Shea, 2001; Schon, 1963). 

•	 Boundary	spanners – Perform a linking function 
that bridges and facilitates communication and 
coordination between internal members of the 
group or organisation across professional bound-
aries (e.g. Williams, 2002).

•	 Knowledge	 brokers – described as “The human 
force behind knowledge transfer, finding, assess-
ing and interpreting evidence, facilitating interac-
tion and identifying emerging research questions” 
(Ward et al., 2009).

The organisation’s chosen type of agent reflects their 
strategy for engagement with staff. At Pembury, four 
‘project managers’ were recruited to translate oper-
ational procedures from the hospital design to the 
clinical divisions which would be working in the new 
facility. They were positioned between the ‘New Hos-
pital Development Team’ who were managing the 
build and the four clinical divisions within the Trust. 
The way this role was enacted is best characterised 
as a boundary spanning or knowledge broker role 
as the main tasks involved filtering and translating 
communications and facilitating dialogue between 
relevant groups. These individuals were relied on 
heavily to cascade messages throughout the formal 

Uk 
Pembury

USA  
Voorhees

canada 
royal Jubilee

who? Divisional Project  
Managers (DPMs)

‘Black belts’ and 
management 
engineers 

PCC Project 
Team 

Placement Link between the  
project office and  
Executive and  
Divisional User groups 

Management – 
co-ordinating  
local networks

External to  
management 
structure –  
project office 

role Boundary spanners / 
knowledge brokers 

Change agents 
(facilitators)

Champions

Table 2: Change agents’ placement and role in the case studies.
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organisational hierarchy (see figure 2). However, this 
resulted in bottlenecks when communication flows 
became busy. This approach also relied heavily on the 
effectiveness of selected individuals, and results were 
therefore mixed:

“I perhaps would question whether 
they’ve got [the right personal skills] 

if I’m honest.”
(Pembury	– Senior manager).

 “Without a doubt I think there is a  
real lesson in the type of person that 
you have in the role…some of the  

individuals in those roles have been far 
better at it than others. Some have been 
better at that liaison role back with their 

own divisional teams than others,  
and some reached out across into the 

other parts of the organisation 
better than others – there wasn’t  

consensus about what was the priority 
of those individuals.” 

(Pembury – Middle manager/Project manager)

At Virtua, the organisation relied heavily on process 
improvement specialists to inspire the culture of change 
they sought to create. They used their own management 
engineers and ‘black belts’ to harness the organisational 
culture and bring about change, and were resistant to 
bringing ‘outsiders’ into the organisation:

“Most organisations, when building, 
have consultants all over the place.  
We pretty much use our engineers  

and our black belts to do the whole de-
sign specification implementation.”

(Voorhees – Senior manager)

 “If we had had an outside company 
come in and do it for us they wouldn’t 

have understood our culture.  
They wouldn’t have understood the 

things like the switches and the  
leverage you have to get people to  
do things, because a lot of times  

consultants come in and tell you what 
you already know.”

(Voorhees – Senior manager)

Figure 2: Engagement strategy and use of change agents at Pernbury,UK.
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These agents used their process skills to facilitate 
change at a local level, introducing smaller opera-
tional projects which could be incorporated into the 
overall programme. For example, they unpacked and 
redesigned clinical processes and management pro-
cesses at the frontline level and integrated this into 
a whole system redesign for the new hospital. They 
used the management tools which already formed a 
big part of the organisation’s culture to drive change 
(see figure 3, where ‘organisational culture’ is repre-
sented by the circle).

“The culture of the organisation  
allowed us to go there. We were an  
organisation that was used to tools.”

(Voorhees – Senior manager)

“When you’re looking at the 
change management, the ability to  

forge ahead with strategy is really all 
about the culture. You know, somebody 

once said, culture will eat strategy  
every time. And I think that’s true.  
So you can have the best strategy,  

but if you don’t have the culture for per-
formance and the belief to execute, 
I don’t think it’s going to happen”

(Voorhees – Senior manager)

At Royal Jubilee, the external project office acted 
as the champion of change. Members of the project 
office sought to empower and motivate frontline staff 
and all the project managers had a strong personal 
commitment to the organisation and the changes 
being made. Members of the project office emerged 
from the organisation as champions and were 
selected and nurtured in their project role. As noted 
above, the strategy for engagement was to make use 
of frontline staff to drive the change and therefore 
the project team champions targeted frontline clin-
ical staff, with middle managers expected to buy-in 
later to the process:

“I think as they move in and function, 
that the middle managers will buy in.  

The frontline clinical staff,  
they were heavily engaged”

(Royal	Jubilee– consultant)

Figure 3: Engagement strategy and use of change agents at Virtua, Vorhees Hospital, USA.
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This strategy was effective in creating enthusiasm and 
momentum from frontline staff, who became highly 
engaged, and there was good coherence between the 
strategy from top and bottom:

“I think that how staff are feeling now  
is excited. I think a couple of weeks ago 

they were scared to death."
(Royal	Jubilee – senior manager/project team)

“And so I’m kind of going wow,  
we’ve got a bottom-up and a top-down 
approach that’s also very congruent.”
(Royal	Jubilee – Senior manager/Project team)

Integration of change aspects and 
adaptation of new processes
It was clearly essential for hospital staff to under-
stand why the new facilities had been designed the 
way they had, in order to ensure that new work pro-
cesses were successfully adopted. 

At Pembury, the project management team 
focused on the infrastructure and the change was led 
from the programme board situated in this team. As 
the design of the new hospital progressed, the Trust 
became aware of a gap between this group and ser-
vice delivery changes, the responsibility of the divi-
sional teams. A new ‘boundary spanning’ divisional 
project manager role was created to address this gap. 

Although the creation of this role may have mitigated 
some of the problems in coordinating the redesign of 
work practices and the infrastructure design, some 
saw this as ‘too little too late’. Staff reported that it 
was only after they had moved into the new building 
that they truly understood the extent to which they 
needed to change their operational processes.  During 
the initial period following the move frontline staff 
and unit leaders had to make many adjustments to 
the ways they delivered care in the new environment: 

“We did think for the first few  
weeks that we were here,  

that we would never settle down.  
We wouldn’t be able to adapt to  
the way that we were working.  

And we were saying we need more 
nurses. But when we thought  

about it we didn’t actually need more 
nurses, we needed to change. 

So we adapted the way we worked.”
(Pembury – Frontline staff manager).

The approach at Voorhees was that work process 
redesign across the organisation was the main driver 
of infrastructure decisions. The organisation was 
very proactive in identifying potential work practice 
changes and linking the aspects of design through-
out the organisation. The design of the new facility 
was only established once the work processes has 

been decided. 
They made con-
siderable efforts 
to pilot and trial 
all the new pro-
cesses both in 
simulations and 
‘real life’ enact-
ment in mock-
ups. The organ-
isation used its 
own in-house 
team of man-
agement engi-
neers and ‘black 
belts’ to metic-
ulously plan the 
optimum ‘move 
day’ scenarios, 

Figure 4: Engagement strategy and use of change agents at royal Jubilee, Canada.
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involving simulations and drills with staff and actors 
as patients. This helped to increase acceptance of the 
move to the new hospital as it exposed to staff the prob-
lems of working with new processes in a suboptimal 
environment in the old hospital – it was therefore seen 
as a relief for them to move. This was clearly seen in 
the mother and baby unit, where nurses simulated how 
they would deal with care differently in the new build-
ing whilst using old processes in their actual work:

“We did change our process for  
after a baby’s born, how we care  

for the mom and baby together, and we 
were able to simulate that at the other 
(old) hospital. I think that was really 
 a good thing, because it’s just been 
accepted… They did a pilot there, but 

because they couldn’t make the  
infrastructure changes, they couldn’t 

really sustain it over there…but through 
simulation we were able to get  

people comfortable with it and it hasn’t 
been that much of an issue here.”

(Voorhees – Middle manager)

Compared to Pembury, Voorhees interviewees 
reported fewer instances of resistance to new pro-
cesses and a good understanding of the necessity of 
the new environment. This resulted in a smoother 
transition period and fewer unexpected problems. 
However, this approach represented a considerable 
investment in time and money, for example in numer-
ous large-scale drills and simulation activities. 

There was also limited flexibility in the infrastruc-
ture and service delivery processes once the move 
had taken place. Only minor adaptation of work pro-
cesses or tweaking occurred, in comparison to con-
siderable adjustment in the other case studies once 
the ‘reality’ of the move became apparent. In some 
instances employees reported not being able to make 
changes to work processes which they found we not 
optimal when faced with higher volume of patients 
than in simulations.

At Royal Jubilee, the project office was very effec-
tive at managing the integration between service 
redesign and infrastructure aspects of the transi-
tion in the planning stages. This resulted in effective 
training of frontline staff on how to use equipment 
and they were able to minimise the immediate impact 

of the change. Interactive mock-up sessions where 
employees could practice certain procedures in the 
new environment were seen as particularly valuable. 

However, 2–3 months after the transition (after the 
project team had begun to disengage from the man-
agement of the new facility) it became apparent that 
there was a gap in understanding the philosophy and 
reasons behind some aspects of the design and the 
way in which they were being used. By concentrating 
decision making on a small number of individuals, a 
disconnect between the design rationale and practice 
emerged, which became difficult to resolve. 

An example is the way specialist areas were built 
into each ward space for physiotherapy and reha-
bilitation treatments.  Previously these assessments 
(e.g. heart patients demonstrating ability to walk up a 
flight of stairs before discharge) had been carried out 
in the patient bays or corridors. The rationale behind 
this addition was that new rehabilitation treatments 
or assessment techniques, for which there was insuf-
ficient space in the old facility, could be carried out 
with the latest equipment. However, for the first 
few months, employees continued to try to use old 
treatment and assessment processes and complained 
that they did not have space to perform these tasks 
because they no longer had access to a stairwell to 
assess heart patients. Whilst the visualisation of 
how service redesign and the infrastructure changes 
worked together was clear for the senior manage-
ment, frontline staff who were still carrying out old 
processes until the morning of the move, struggled: 

“The main staff issues are about  
[how] we used to be able to do  
everything differently over there  

[the old facility] and we don’t have the 
space to do it in the same way and it’s 

not recognizing that we’re trying to  
blow up what we did.  

It’s like how can we do it in the space 
now, the space is different?” 
(Royal	Jubilee – Frontline manager)

Conclusions and recommendations
During the change management process we 
observed three very different approaches in our 
hospitals. Pembury essentially adopted a prob-
lem-solving approach, identifying and responding 
to the myriad of events arising from the constantly 
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changing NHS environment and modifying their 
plans accordingly. They demonstrated an ability 
to be internally critical, recognise their shortcom-
ings and be flexible in resolving these issues. At 
Voorhees a highly proactive approach was taken, 
planning for as many contingencies as possible in 
advance. Staff worked hard to ensure that their 
decisions were well researched and tested. At 
Royal Jubilee a fully-integrated approach which 
used a dedicated group of staff to combine both 
the infrastructure and work practice aspects of the 
hospital redesign enabled a highly consistent strat-
egy across the organisation. 

Despite the different approaches, all three organ-
isations completed the transition to the new hospi-
tal, largely in line with their stated objectives and 
on time. All three also experienced challenges in 
the immediate aftermath.  Table 3 summarises the 
advantages and disadvantages of each of the strate-
gies adopted by our case studies. 

This study demonstrates that there is no ‘one size fits 
all’ template for organisations engaged in this type 
of complex services and infrastructure change. The 
decisions and approaches adopted by organisations in 
managing transformations of this scale are influenced 
by a variety of contextual factors, all of which have an 
impact on the acceptance, momentum and facilitation 
of change. Important factors in reducing the detrimen-
tal effects of the transition to the new hospital were: 

• The need for continuity of vision and appropriate 
translation of strategy across the whole organ-
isation. We have discussed the impact of a lack 
of alignment between levels of engagement and 
between project teams and clinical staff. We found 
that where a lack of alignment between different 
aspects of change developed this had implications 
for the efficiency of work practices because it was 

easier to change a practice than the infrastruc-
ture. Organisations therefore need to work hard 
to ensure transparency in decision-making and 
rationale behind decisions, as well as the practical 
knowledge of work processes.

• The retention of change-specific knowledge and 
the rationale for decisions that were taken needs to 
be a priority, especially if it has been limited to key 
individuals. This helps to ensure that future deci-
sions regarding the modification of work practices 
after the transition continue to support the objec-
tives of the overall organisational strategy.  In addi-
tion, transferable change management and project 
management skills which are developed during 
the transition are useful to the organisation more 
widely and should be valued as a future investment 
for the organisation.

• It is important to understand that major work prac-
tice redesign and infrastructure change represent 

two different extremes in tran-
sition planning within organisa-
tions. Large scale change involv-
ing organisational restructuring 
has been found to create psy-
chological strain in employees 
due to uncertainty (Bordia et 
al., 2004), with the redesign 
of work processes potentially 
leading to burnout and emo-
tional exhaustion (Ginsberg and 
Venkatraman, 1995, Dopson et 
al., 2008). Managers involved in 
major hospital reconfiguration 
programmes need to be aware 
of the unique challenges which 
each type of change brings and 

the additional difficulties in doing them simulta-
neously. Strategic planning, approaches to imple-
mentation, and training and education all need to 
consider the skills and resources associated with 
this, and ensure that all levels of the organisation 
understand how infrastructure and service redesign 
interact in the new configuration. It is important to 
understand which types of agents (champions to 
create enthusiasm or change agents to ensure con-
sistent implementation) may be needed at different 
stages of the change and that these may be different 
individuals with different skills.

This research has provided an insight into how 
healthcare organisations plan for and implement 
large-scale change, for example when organisational 
and infrastructure change are combined. We have 
illustrated a variety of strategies for planning this 

case Study Advantages Disadvantages

Pembury,
Uk

• Clear model for communications 
strategy

• Frontline staff receive information 
from direct superior

• Bottlenecks in information flow 
(need to prioritise messages)

• relies on skills of brokers

Voorhees,
USA

• Wide diffusion of information (fast)

• Supported by overall  
organisational culture

• External pockets of resistance

• Information overload

royal Jubilee,
canada

• Direct engagement of staff

• High momentum

• Loss of knowledge when project 
office detach

• Middle management disengagement

Table 3 – Impact of different change management strategies. 
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type of organisational restructuring and evaluated 
the advantages and disadvantages of each.  However, 
further research is needed to examine the relation-
ship between the intensity and type of planning that 
is needed prior to major change, compared to the 
degree of flexibility needed to cope with unexpected 
internal and external factors. We saw approaches 
which sought to be very proactive in their planning 
(Voorhees) and approaches which were more respon-
sive (Pembury). Both allowed for contingency but 
what was less clear is how the organisations achieved 
this, and the implications of this for employees. Fur-
ther research should focus specifically on this issue 
of flexibility.  

Finally, whilst all of our case studies could be argued 
to have been successful in achieving their immediate 
objectives, we have not explored the costs of change 
management in relation to financial, time or other 
factors. Future work could use appropriate benefits 
realisation techniques at various post-change points 
to develop rigorous measures of short and long term 
success.
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Appendix: Data collection and analysis

Data comprised 155 interviews complemented by 
the analysis of 205 documents (including inter-
nal minutes and reports, publicly available reports 
and research, and media coverage) and field notes 
from 36 hours of observations (including new and 
old hospitals tours, informal research observations 
and impressions, formal mock up days and meeting 
observations) (see table 4). Data were collected by the 
research team over two phases for each case study. By 
using a variety of data sources we were able to gain a 
holistic picture of the case study and its context from 
a variety of perspectives (Yin, 2009).

Initial interview participants were 
selected with the help of a lead con-
tact within each of the organisations. 
These included key members of 
senior management (who made stra-
tegic decisions about the reconfigu-
ration), middle managers (who were 
predominantly responsible for the 

implementation) and frontline staff (who enacted 
the new processes and worked in the new infra-
structure). In phase 1 our focus was on the strategic 
aims of the reconfiguration, business models used, 
drivers and historical context.  At the second phase 
(approximately three months after the reconfigura-
tion) our focus was on the immediate impact of the 
reconfiguration and evaluation. The interviews were 
conducted by two researchers and analysed by three 
researchers, providing an opportunity to cross check 
impressions and interpretations.  

Data Source Pembury (Uk) royal Jubilee (canada)

Phase 1 Phase 2 Phase 1 Phase 2 Phase 1 Phase 2

Formal interviews: 22 42 28 14 24 25

Observations (hrs): 7 8 10 4 4 3

Documents: 53 63 41 17 10 21

Table 4 – Data collection 



DESIGN & HEALTH SCIENTIFIC REVIEW

January 2016  |  WORLD HEALTH DESIGN22

Interviews were transcribed and analysed by the 
research team at different levels allowing for constant 
comparison between the data and the findings (Corbin 
and Strauss, 2008).  Initially, an historical context of 
each case study was derived.  At the first coding stage 
we used an open coding approach to identify concepts 
relating to strategies, attitudes and beliefs about organ-
isational reconfiguration planning and impact.  These 
open codes were then compared for similarities and 
differences to create conceptually similar groupings.  
We were then able to create more distinct higher order 

categories addressing the types of challenges which 
the organisations faced, which we then compared to 
the original transcripts for verification. These cate-
gories were summarised in relation to our theoretical 
framing and are presented in this report.  At each stage 
of the analysis, members of the research team met to 
discuss interpretations of the findings, compared anal-
ysis and discussed any inconsistencies.  There was 
broad agreement in our interpretations throughout 
the process and any inconsistencies were addressed by 
referring back to the original transcripts. 
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 T he recent alignment of architecture, neuroscience 
and psychology has recast our understanding of 
how building design influences people’s states of 

mind. Testable scientific hypotheses open up new  
avenues for the synthesis of these disparate fields of 
inquiry. This study draws upon some of the latest re-
search that seeks to understand how hedonic states 
of pleasure are connected to eudaimonic assessments 
of meaningfulness within the built environments in 
which we work and live. Integrating these theoret-
ical perspectives affords an opportunity to hypoth-
esize that ‘green’ buildings could enrich human 
experience by promoting psychological and social 
engagement (eudaimonia) while providing healthier 
indoor environments that enhance the well-being 
of its occupants (hedonia). This paper provides  
evidence to support the intuition that an architec-
ture that sustains the well-being of its occupants will 
be valued and endure.

Introduction
Across the globe today, forward-looking organiza-
tions2 are directing significant capital resources to 
the development of new green-rated, sustainable 
workplaces. In addition to the objective of reducing  
environmental footprint, a key imperative is the abil-
ity to tap into a vast reservoir of human potential by 
promoting and sustaining the health and well-being 
of people through exceptional indoor environmental 
quality (IEQ). In pursuing the latter, the investment 
goes beyond the building per se to include the intro-
duction of major ‘change’ initiatives aimed at prepar-
ing employees to work more effectively in open, flexi-
ble, team and activity-based work settings. Moreover, 
in the midst of all this, they are radically restructur-

ing the way work is being done in their organizations. 
Hence, this investment also seeks to facilitate more 
effective adaptation to restructuring.

However, the extent to which these new types 
of green workplaces are affecting the psychological 
well-being of their occupants (for example, sustained 
well-being, and greater adaptability) is unknown. There 
is a dearth of empirical evidence linking the physical 
features of sustainable work environments to positive 
social, psychological, behavioural, or neurological out-
comes.  While work has been directed to the relation-
ship between environment and psychological states 
(though not to date, on green buildings) less is known 
on its influence on brain functions. In this paper, we 
argue that new discoveries in the neurosciences can 
help us bridge conceptually, the gap that exists between 
our understanding of the relationship between the built 
environment and the social and psychological experi-
ence of those who are required to work there.

The Neuroscience of Architecture and 
Well-Being
New research emerging out of the neurosciences 
is challenging our preconceived notions about 
how the physical environment affects our sense of 
well-being.  Dr. Fred Gage was part of a group of 

Buildings, Brains and Behaviour
Towards an affective neuroscience of architecture:
The Hedonic Impact of Sustainable Work Environments on Occupant Well-being

David Techau1, Ceridwen Owen, Douglas Paton, roger Fay

“Change the environment, 
change the brain,  

change the behaviour.”
Fred gage, PhD, neuroscientist 

Salk Institute for Biological Studies



WORLD HEALTH DESIGN  |  January 2016 25

BUILDINGS, BRAINS AND BEHAvIOUR

scientists that discovered ‘neurogenesis’ or, the pro-
cess whereby new neural connections are regener-
ated across the life span through active immersion 
in enriched physical environments (von Praag, 
Kempermann, & Gage, 2000).  Studies such as these 
offer ample evidence to support improved brain 
functions through environmental activity, stimula-
tion and enrichment. If we compare an ‘enriched’ 
lab rat cage with Camenzind Evolution Architects’ 
playful, neuro-design of the new Google headquar-
ters in Zurich, we can visualize a similarity to the 
contemporary workplace.

How we feel and act in built environments can be 
tied to variations in the physical features of those 
environments. A recent study identified people’s 
preferences for curvilinear versus rectilinear sur-
faces and space (Vartanian et al., 2013). More 
recently, the same research team studied the effects 
of ceiling height and perceived enclosure, or open-
ness, on aesthetic judgments and approach-avoid-
ance behavior (Vartanian et al., 2015). These studies 
are exploring the neuroscientific basis of architec-
ture and design.

For example, people’s sense of place and the abil-
ity to navigate are two of the most fundamental brain 
functions. The Nobel prize-winning research of 
O’Keefe, Moser & Moser (2014) identified ‘grid’ and 
‘place’ cells in the human brain that give us our sense 
of place and serve as a kind of compass and spatial 
positioning system to help orientate us as we navigate 
our way through the built and natural environment.  

An important contribution to providing evi-
dence-based support for this comes from not relying 
on subjective self-report data alone. Psychologists and 
neuroscientists today are employing functional mag-

netic resonance imaging (fMRI) technologies to pin-
point the brain’s hedonic hotspots stimulated by pleas-
ant associations with our surroundings through our 
senses, thoughts and tasks (Berridge & Kringelbach, 
2010).  Neurological evidence can play a pivotal role in 
demonstrating the efficacy of design approaches.

We can easily imagine all of our hedonic hotspots fir-
ing simultaneously if we suddenly found ourselves in 
a place like Paley Park in New York City. This “oasis 
of well-being” was highlighted in William H. Whyte’s 
1980 book and film: “The Social Life of Small Urban 
Spaces”.  Engagement in an environment high in nat-
ural features stimulates the parasympathetic nervous 
system in ways that counter the stress-related “flight 
or fight” response to promote a sense of well-being 
while reducing the risk of stress-related immunolog-
ical health issues.

These features reveal a biophilic sensitivity to the 
brain’s pleasure and reward centers. A high (6.1m) 
waterfall and retention pool provide a backdrop to 
this pocket park masking the sounds of East 53rd 
Street. A canopy of trees with green walls, planters, 
flowers, moveable tables, chairs, bench seating and 
natural surfaces sets one’s mind at ease. A wonderful 
aspect and orientation (sun, light and a vendor) and 
you have many of the positive ingredients necessary 
for a visitor to achieve a eudaimonic state of neuro-
psychological well-being. 

Investigations such as these are the first conscious steps 
of a discipline conceived in the boundary blurring union 
of architecture, neuroscience and psychology.

Fig. 1: Environmental Enrichment – Lab rat Cage + google, Zurich

Fig. 2: Hedonic Hotspots. Looking at pleasant sights, listening to 
pleasant sounds, thinking pleasant thoughts, remembering pleas-
ant memories, working on pleasant tasks (flow)

Fig. 3: An Oasis of Well-being  -  Paley Park - New York City –      
Zion and Breen, 1967.



DESIGN & HEALTH SCIENTIFIC REVIEW

January 2016  |  WORLD HEALTH DESIGN26

The Neural Basis of Affect and Design
People attribute meaning to the places in which they 
live and work. This is captured in how people develop 
a psychological sense of place attachment (the emo-
tional bond between person and place) and place 
identity (the relationship between lifestyle prefer-
ences and environmental opportunities). The study 
of meaning is fundamental to understanding the 
relationship between people and place. John Dewey 
stated in The Pattern of Inquiry (1938, p.330), that: 
“only those things of the environment that are taken 
as having connection with and bearing upon this life, 
enter into the meaning system”.  

A place’s influence on our behaviour is medi-
ated by our brain’s interpretation of it. Through a 
series of cognitive, affective and conative processes, 
environmental information is used to construct an 
internal representation of our physical surround-
ings which, once developed, guides how we inter-
act with elements in that environment.  The great 
pragmatist and one of the founders of modern psy-
chology, William James in his Principles of Psy-
chology (1890), put it this way: “Minds inhabit  
environments which act on them and on which   they 
in turn react” (1890, vol.1, p6). The following figure 
illuminates his insight and provides an experimental 
framework for this affective inquiry. 

Similarly, the circumplex model is used to explore the 
neural basis of affect. The circumplex model proposes 
that affective states arise from two fundamental neu-
rophysiological systems, one related to valence (along 
a pleasant-unpleasant continuum) and the other to the 
level of arousal or alertness (Posner, Russell, & Peter-
son, 2005). People’s affective meanings and interpreta-
tions can be analyzed through their placement onto this 
two-dimensional, bipolar plane. (Russell, 1980).

DeSIgneD enVIrOnmenT
Internal/external features

and measurements

Usage characteristics

PercePTIOn OF DeSIgn
(Evaluation along design/
environment dimensions)

PercePTIOn OF SerVIce
(Evaluation along

service dimensions)

emOTIOnAL reSPOnSe
 TO enVIrOnmenT

(Evaluation along 
emotional dimensions)

reAcTIOn
 TO enVIrOnmenT

(Attitudinal and 
behavioural outcomes)

cOgnITIVe
(Perception)

AFFecTIVe
(feelings)

cOnATIVe
(Attitudes/behaviour)

User characteristics

enVIrOnmenT USer

Fig. 4: The Environment-response Model (after Bitner, 1992).

We hypothesize that a zone of optimal well-being 
and peak human performance will be found in those 
workplaces that exhibit high positive affect and opti-
mum levels of arousal. A variation of Wundt’s curve 
iIlustrates this.

Fig. 5: A Circumplex Model of Affect (russell, 1980)

Fig. 6: Hypothetical curve relating maximum approach (high pos-
itive affect) with optimum arousal (derived from Wundt, 1874 and 
Berlyne, 1967, 1973) 
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Subjective well-being (SWB) consists of three parts, 
namely: the presence of positive affect (PA); the 
absence of negative affect (NA); and, satisfaction 
with life in general (Diener, Biswas-Diener, & Tamir, 
2004). The focus henceforth will be on the first.

Context/Case Studies
In this paper, we will examine the positive affect that 
the physical features of green workplaces have on the 
well-being of occupants in three (3) recently occu-
pied, Green Star rated, premium-grade, commercial 
office buildings located in the Docklands in the City 
of Melbourne, Victoria, Australia.  

The opportunity to observe the physical changes 
occurring across three new sustainable work envi-
ronments provides a distinct vantage point from 
which to view the evolution of the green workplace.  
Each of these case studies has been recognized as an 
exemplar of sustainable workplace design earning 
world-class, Green Star and NABERS ratings. These 
two (voluntary) Australian ratings systems are used 
to assess sustainable design and environmental per-
formance (Green Star) and the ongoing operational 
and energy efficiency (NABERS) of new office fitouts 
in green buildings:

•	 The	Green	Building	Council	of	Australia (GBCA), 
Green Star, www.gbca.org.au

•	 The	National	Australian	Built	Environment	Rat-
ing	System, NABERS, www.nabers.gov.au

A brief overview of each case study site is provided 
below to set the stage for this inquiry.  

case Study 1 (cS1) 
This global company is a leading service provider 
of information communication technology (ICT) 
solutions supporting a broad range of industries and 
enterprises across Australia and New Zealand. Their 
tenancy is located in a Green Star (Office Interiors 
V1.1) 6 star Green Star rated building in Melbourne’s 
Docklands. The building was certified and occupied 
in 2009 and comprises 3 levels totalling 4,518 m2 of 
premium-grade office space housing approximately 
350 staff. The tenancy also achieved a 5 Star NABERS 
rating for energy efficiency.  

case Study 2 (cS2):  
The firm, based in Australia and South Africa with a 
worldwide office network, offers engineering, design, 
planning, project management and specialized tech-
nical services for public and private sector clients.  In 
late 2012, the firm moved into its new, 6 star Green 
Star rated building in Melbourne’s Docklands.  The 
firm’s tenancy in the building included the fit-out of 
some 9,800 m2 of premium office space accommodat-
ing nearly 700 staff over the top five levels all inter-
connected by a central open, communicating stair. 

case Study 3 (cS3):  
The company is a major private health insurer in 
Australia.  The insurer has recently occupied nearly 
46,500 m2 of space across 9 levels of their new 
‘organic’ open structure located in Mebourne’s Dock-
lands.  The facility has achieved a 6-star Green Star 
rating and a five-star NABERS rating. The building 
will consolidate and house approximately 1,500 staff 
from six different locations.  The relocation of all staff 
to the new building was completed in October 2014.

These case studies provide an opportunity to explore 
some of the latest thinking in sustainable workplace 
design.  

Fig. 7: The Docklands (Melbourne, Australia)

Case 1 Case 2 Case 3



DESIGN & HEALTH SCIENTIFIC REVIEW

January 2016  |  WORLD HEALTH DESIGN28

Methods, Findings and Results
This inquiry takes a pragmatic stance utilizing mixed 
methods to study subjective well-being in green work-
places. Tools of inquiry included semi-focused inter-
views, building walkabouts, observations, analysis of 
documents, photographs and floor plans, and the use 
of an ‘online’ building use survey administered both 
pre and post-occupancy (CS3).  Data from the three 
case study sites have been combined and are being pre-
sented collectively from the research database. 

Document Analysis
We will begin by reviewing some of the key business, 
cultural, and design strategies employed in the cre-
ation of these new workplaces informed by the inter-
views, and a review of design briefs, corporate com-
munications, press and media releases.

Business and Cultural Themes/Drivers:
The following business and cultural strategies 
were used to guide the design of these new 
green workplaces (CS1, 2, 3).

• Reflect a commitment to innovation and  
sustainability.

• Align work environment with business strat-
egy and brand.

• Provide staff amenities that maximize health 
and well-being.

• Enhance staff satisfaction and reduce stress.

• Foster collaboration and teamwork. 

• Promote casual encounters and informal 
interactions.

• Encourage movement, flexibility and  
freedom of choice.

• Provide smart technologies/mobile tools to 
support flexible work.

• Empower staff to choose where and how 
they need to work.

• Increase employee engagement.

• Improve staff performance and productivity.

• Reduce sick leave and absenteeism.

• Reduce operating and real estate costs.

• Create a culture that attracts and retains staff.

Design Themes/Drivers:
These are some of the key strategies identified 
by architects and engineers involved in the 
design of these green workplaces (CS, 2, 3). 

• Reduce the environmental (carbon) footprint.

• Deploy energy-efficient solutions throughout.

• Take advantage of daylight and external view.

• Achieve ‘exceptional’ indoor environmental 
quality (IEQ).

• Optimise natural ventilation with perimeter 
operable windows.

• Provide effective and efficient lighting and 
controls.

• Provide some personal control of comfort 
conditions.

• Enhance acoustic performance with exten-
sive sound isolation solutions.

• Specify sustainable materials, furnishings, 
fixtures, and finishes.

• Reinforce the culture and brand attributes.

• Create an environment that supports new 
ways of working. 

“We are committed to growing a  
sustainable business  

and this starts with making a  
concerted effort to ensure our  

own offices respond to the  
challenges that the world faces  

such as climate change and  
resource constraints.”
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Visual Analysis 
A typical floor plan from each of the case studies will 
be examined to capture the not-so-subtle evolution of 
the ‘open plan’ concept across our research horizon 
(2009–2014).

If we ignore the building core elements (elevators, 
fire stairs, mechanical/electrical rooms, toilets, janitor 

Fig. 9: Typical Floor Plan – Case Study1 (2009).

Fig. 10: Typical Floor Plan – Case Study 2 (2012).

Fig. 11: Typical Floor Plan – Case Study 3 (2014). Fig. 14: Office Interior, CS3

Fig. 12: Office Interior, CS1.

Fig. 13: Office Interior, CS2.

closets, and so on) we see that nearly 80% of the ‘letta-
ble’ floor area is comprised of high-density, standard-
ized workstations in an open plan environment. Full 
height, floor-to-ceiling partitions are used sparingly 
to enclose private conferencing, meeting and training 
rooms for acoustical privacy. The following interior 
photographs give you a sense of the openness.
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can be managed more effectively and economically, 
resulting in less space but better utlized.  

These may be reflective of a larger, more global 
shift taking place in the nature of work and the chang-
ing character of the workplace. These new buildings 
are seen as ‘agents of change’ and space is perceived 
as a tool to deliver measurable business results.

Qualitative: Semi-structured interviews 
Twelve interviews were held at each of the three 
case study sites with volunteers representing a broad 
cross-section of staff in terms of age, gender, tenure 
and management responsibility. Interviews were 
audio-recorded, later transcribed, and then migrated 
into NVivo software for qualitative analysis. The fol-
lowing begins to capture some of the patterns and 
themes emerging from the interview data.  

To express their own personal sense of well-being in 
their new work-places, individuals often compared 
their previous work setting to their new work envi-
ronment.  For example:

“The difference between our  
old office and here?   

It’s like chalk and cheese, it really is.”

Individuals used simple affective terms to compare 
the attributes of the old with the new. The following 
themes were identified from our collective data:

Below is a listing of the major physical  
changes observed and identified from the 
examination of the floor plans.
• Fewer enclosed spaces and floor-to-ceiling 

partitions. 

• Mass-standardization of all workstations, 
one size fits all (CS1,2). 

• Lowered height of all vertical work panels 
to create more openness visually across the 
floorplate – see fig. 12,13,14.

• Reductions in the amount of dedicated floor 
space per person (CS1,2,3).

• Reductions in the amount of personal work-
space (less work surface, bins, shelves, files 
and storage space (CS1,2).

• Elimination of the enclosed, private office 
(CS2,3). 

• Elimination of the dedicated, personal work-
space (CS3).

• introduction of lockers, hot-desking, work-
points and neighborhoods, in lieu of allo-
cated workspace (CS1,2,3)

• introduction of internal, open, intercommu-
nicating stairs (CS2,3) – see fig. 16, 17.

Fig. 15: Allocated Floor Space per Person (sq. m).

A dramatic reshaping of these sustainable work-
places is observed across this time frame.  Overall, 
these transformations result in higher building den-
sity with the associated reductions in dedicated floor 
space per person. 

There is a growing recognition among many orga-
nizations that their workplace is a physical asset that 

reFLecTIOnS: PercePTIOnS:

of the old (-) of the new (+)

dull modern

dirty clean

tired comfortable

cramped flexible

oppressive light

appalling airy

ineffective fresh

cheaply constructed vibrant

messy healthy

suffering impressive

embarrassing proud
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If we place these affective attributes into our circum-
plex model, we could picture them clustering at each 
end of the horizontal axis which begins to capture a 
general valence of subjective well-being in these new 
green workplaces.

 

SWB
( - ) ---------------------------------------------------- ( + )

ˆ

If success is measured by positive affect, then these 
organizations are reaping some significant rewards for 
their commitment to creating healthier and more sus-
tainable workplaces. This from a senior manager (CS2):

Positive Affects (PA)

The following features were identified by  
individuals as those from which they derived 
the most positive affect from their new work 
environment:

• Healthier, with fresher air and lots of natural 
lighting.

• More comfortable, with better temperature 
control seasonally.

• More active, with energy (buzz), vitality, and 
healthy amenities. 

• More green, with recycling, green walls, and 
interior plant-scaping.

• More open, with daylighting and panoramic 
views. 

• More flexible, with the ability to work in 
different settings.

• More mobile, but only if the right technology 
and tools are provided.

• More collaborative, with a nice mix of team 
and small group spaces.

• More egalitarian, where everyone is treated 
the same.

• More informal, with places for casual inter-
actions.

• More meeting spaces, with variety of room 
types, sizes, and technical support.

• More paperless, with less physical storage 

and better e-archives.

“If you are feeling good and  
you like your space then that’s likely 

to have the greatest  
correlation to productivity.”

The positive affects are not only related to the 
employee’s work environment, but also the broader 
dissemination of the ethos of the organization to the 
wider community. The workplace communicates this 
in three ways: by the image it presents to the pub-
lic; the message it conveys to clients; and the iden-
tity that staff attribute to it. A senior executive (CS2) 
described it this way:

“I think the initial impression  
when you walk into reception  

on level 8, that this  
is a forward-thinking company,  
a company that has its eye on  

the future, and that is  
reflected through  

the design of the building.”

Thus, the ethos (or brand) of an organization is 
reflected in the design of its workplace.

New Ways of Working
The evidence suggests that we are witnessing a period 
of dramatic change in the physical layout and design 
of these new green workplaces. New tools, technol-
ogies, and new ways of working are radically trans-
forming the workplace. Office work is increasingly 
mobile and being done in wide variety of physical 
settings obscuring the line between work and home. 

Open Plan work environments
The open plan office has emerged as the stereotypical 
place of work for the post-industrial age with over 70% 
of workers occupying some form of open plan office 
at the turn of the century (Hodgkinson & Ford, 2011). 
The open plan office has become the dominant choice 
of workplace strategies allowing greater numbers of 
employees to be accommodated (Becker, 2004). 

Open plan work environments are not only seen 
to be efficient, spatailly and environmentally, they 
are also seen to offer opportunities for greater social 
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interaction and collaboration in the workplace. In par-
ticular, communal stairs have become central design 
features of these new ‘enriched’ work environments.

The open, intercommunicating stairs were seen 
to be one of the most positive building features men-
tioned by many of the interviewees (CS2, CS3). These 
stairs create a more visible connection between floors 
giving people the opportunity to move more freely 
through the building without using the lifts or the 
fire stairs. It opens up numerous opportunities for 
encounters and interaction.

Nevertheless, the open, ‘social’ environment of 
these new higher density office environments have 
created the potential for more noise, distractions, 
and interruptions (DeMarco & Lister, 1987).  While 
some people really like the ‘buzz’ of an active, open, 
noisy workplace, for most people, it is a constant 
source of irritation and a disruption of their work, flow, 
and well-being. Many staff recounted adaptations they 

made to function more effectively in their new open plan 
work environment. Oddly enough, it was the younger 
staff who expressed their frustrations most adamantly.

“The biggest impact on me personally 
with the open plan environment,  

is that I find it very difficult to  
concentrate on a piece of work for any 

length of time. I can be easily distracted. 
So, it’s a balance between quiet,  
productive work in a very active,  

open and collaborative environment.”

Another statement from a young new employee (CS1):

“You have to get used to an  
open environment. It’s an attitude  

one has to acquire –  
being able to shut things out.”

And, while people need many types of spaces and 
places available to them for work, those set aside for 
quiet, concentrated and hence, more productive work 
may be the most important of all (Cain, 2012).  Stud-
ies have shown that organizations can improve staff 
productivity (Leaman & Bordass, 2005) and enhance 
well-being by designing quieter office environments 
(Bloom et al., 2011).  

The short history of the open plan office (Saval, 
2014), reveals an industry built around ‘standard-
ization’. In our observations of two of the open plan 
environments (CS1, CS2), we saw how this has cre-
ated a workplace filled with workstations of the same 
basic size and configuration.Fig. 16: Intercommunicating Stair, CS3.

Fig. 17: Intercommunicating Stair, CS2.
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This serves two primary functions:

•	 Flexibility – the ability to freely move people and 
teams around 

•	 Equality – one size fits all, everyone is treated the 
same 

This egalitarian philosophy revealed itself in the  
following quote from a business manager (CS1):

“The space is for the most part  
pretty flexible. All the workstations are  
about the same size so it’s easier to 

move people around internally.”

Nevertheless, ‘perceived’ status endures as deter-
mined by a person’s physical location in an open plan 
work environment. For example, those nearest the 
windows (and in control of a bank of shades/blinds) 
are referred to as the ‘window people’. Or, those stak-
ing out executive claims over an open triangulated 
corner of a floorplate are referred to as the ‘corner 
people’. The physical trappings of status may have 
vanished, but the spatial ones have not.

Activity-Based Work (ABW)
From these initial case studies, we are beginning to 
discern a theme best characterized by Dale and Bur-
rell (2008) as the ‘disappearing workplace’. The stasis 
of having an office, a workstation, or even a perma-
nent desk is being swept away by many organizations 
(Dale & Burrell, 2008). Workers are expected to be 
mobile, to work in multiple physical settings includ-
ing the home (Felstead, Jewson, & Waters, 2005). 

Work is also occurring in ‘non-places’ such as the 
train, plane, car, or the café (Auge, 1995). Our final 
case study takes this novel approach to work mobility 
to a whole other level.

Case Study 3 has embraced the activity-based work 
concept and has radically restructured the way work 
is being accomplished across the organization. In the 
new ABW workplace, staff are provided a locker (for 
personal belongings) and assigned to a floor and a 
neighborhood where they are, for the most part, free 
to move around and ‘follow their work’. A variety of 
work spaces (referred to as ‘workpoints’) are pro-
vided in lieu of a dedicated workspace. 

Six months in, people are responding positively 
to the change. The following figures shows positive 
responses to five variables by employees across all 
seven levels of the new building from a post-move 
survey completed in April 2015 (822 responses, 48% 
of staff ).

Fig. 18: Positive Post-Move responses – To Healthier,  
More Collaborative, and More Productive Working.

Fig. 19: Positive Change Data by Floor Level
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Many are thriving:

“I mean the ability to choose  
where you want to work is so 
empowering and liberating.”

“People have said that they  
would never go back to the  

old way of working where they  
were stuck at one desk and  

couldn’t move around.”

A few are not:

“Some people keep going back 
to the same desk every day. 

They want that bit of familiarity.  
They aren’t adapting very well.”

“So we say,‘ it’s OK mate.”

“I have some mixed feelings  
about whether I’m happier –  

I think it’s the space.  
So everyone is saying,  

where is my workspace?” 

And,	from	these	early	post	move	surveys	two	
interesting	issues	have	surfaced: 

The first being the issue of ‘camping’ whereby staff 
leave personal work items at a ‘workpoint’ as a way to 
place a ‘hold’ on it. Camping is defined in the organiza-
tion as ‘not following your work’. With neighborhood 
densities targeted at 80 percent (available workpoints 
occupied), this practice decreases workpoint availabil-
ity, increases crowding, and creates tension amongst 
staff.  Camping also seriously hampers spatial flexibil-
ity (a key ABW variable) and leaves employees hunt-
ing for a limited number of available workpoints in or 
around their neighborhoods or floors.  

The other issue, with important implications 
for today’s team-based business cultures, has to do 
with people’s connection to their team and to their 
team leader. In both instances, staff are feeling less 
connected in the new ABW work environment, 
at least initially. As one senior manager said, “we 

need to get our heads around teamwork in non- 
allocated workspace”.

ABW represents a clear break with the past and 
a paradigmatic shift in the reciprocal relationship 
that used to exist between people and their places of 
work. Employees are now responsible for temporar-
ily seizing parts of a fleeting and fluid workspace, but 
are also expected to work more effectively.  

Further, employees need to be findable and locat-
able. One of the more interesting technologies 
designed to support this new ABW work environ-
ment is the Serraview system. Harkening back to Ben-
tham’s panopticon, this system allows one to phys-
ically locate, in real-time, any employee, anywhere 
across the workplace.  One staff member referred to 
it as, “stalk and talk”.

Quantitative:  
BUS pre and post-move data  
At Case Study 3, we utilized the ‘online’ BUS Occu-
pant Survey3 administered both pre and post occu-
pancy and were able to explore 58 different study 
variables related to people’s perceptions of their 
existing and new work setting. 

This brief summary and analysis of pre and post-
move data focuses on only two study variables namely: 
perceived health and, perceived productivity.  

These two self-reported measures of well-being 
give us a sense of staff perceptions just before they 
moved from their existing workplace and soon after 
they relocated to their new, and dramatically differ-
ent, activity-based work setting. 

Fig. 20: Perceived Health
pre (left, red) and post* (green, right).

* Post-move data is drawn from a small representative sample of staff
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Again, from these charts, we can see a positive shift 
occurring in people’s perceptions of health and pro-
ductivity as exhibited three months before and six 
months after the move to the new workplace. 

From these initial analyses of quantitative data, we 
have seen a spike of positive employee responses to 
different aspects of the new ABW work setting and a 
modest, but positive shift in staff perceptions. While 
it’s too early to draw inferences of sustained levels of 
well-being, it is worth noting that early success and 
positive affects can help fine-tune the ABW work 
environment,

Conclusions
This paper has explored the relationship between the 
transforming work environment and perceived well-
being of occupants. The three case studies illustrated 
here are representative of global shifts towards more 
dynamic, flexible and ‘activity-based’ work environ-
ments. These ‘enriched’ environments engage both 
hedonic states of pleasure and eudaimonic assess-
ments of meaningfulness. Descriptors of positive 
affect include notions of perceived comfort, vitality 
and a more ‘relaxed’ work environment combined 
with recognition of the communal, egalitarian and 
flexible workplace afforded by such environments, as 
well as a sense of pride in the ‘green’ business identity 
that they promote. 

Preliminary pre and post occupancy data from 
the third case study supports the position that such 
enriched environments enhance occupant wellbe-
ing. However, given the relatively recent occupation 
of the new building and the tendency for data to be 
skewed towards positive outcomes in such studies, 
these results cannot be taken as definitive proof of 
enhanced wellbeing. It is evident from the qualita-

Fig. 21: Perceived Productivity 
pre (left, red), and post* (green, right).

* Post-move data is drawn from a small representative sample of staff

tive study that some individuals more readily adapt 
and thrive in these new workplaces, while others 
seek more stable and calm environments. Strate-
gies such as ‘camping’ are employed as a strategy to 
secure more stable or desirable positions within the 
fluid workspace, while residual spatial hierarchies 
endure in the occupation of the privileged ‘edge 
spaces’.

Ultimately, these buildings will be judged by 
how well they sustain the well-being of their occu-
pants over time. We know all too well the human 
costs of working in negative, pathogenic environ-
ments, or so-called, ‘sick’ buildings. Yet, very little 
is currently known about the positive affects asso-
ciated with working in these new green, salutogenic 
workplaces, or ‘well’ buildings.  This research is an 
attempt to remedy that.  The results suggest that our 
evaluation of how the physical features of sustain-
able workplaces affect the psychological  well-be-
ing of occupants is both timely and within reach. A 
neural basis for design could lead to a regenerative 
architecture with sustainability and well-being an 
integral part.  Buildings that you can’t get ill in, but in 
fact, make you feel better for being in them4. 
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Salutogenic Hospitals: Recent research
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DESIGN & HEALTH ScIENTIfIc REvIEW

Introduction
Due to their size and complexity, urban medical centers 
tend to be once removed from their immediate sur-
roundings, functioning as ‘islands’ amid a surrounding 
dense sea of urbanity. This condition can preclude gen-
uine connectivity with green spaces that could other-
wise aid, in a therapeutic sense, in healing patients and 
improving the day-to-day experience of families and 
staff. The presence of green space holds the power to 
improve occupants’ morale, attitude, and overall dispo-
sition. Too often, hospital exteriors appear fortress-like, 
uninviting. This occurs both by design and by default. It 
can result from ineffective or insensitive campus mas-
ter planning resulting from successive waves of expan-
sion projects occurring over a period of decades. These 
capital improvement initiatives consume valuable for-
mer open green spaces, including gardens, lawns, open 
vistas, and interesting views. In the most unfortunate 
cases, successive expansions result in windows and 
views that overlook nearby walls, and parking decks 
filled with autos. Such conditions are both counterintu-
itive and countertherapeutic to the ideals of a physical, 
salutogenic healing environment that would otherwise 
aim to celebrate and promote the presence of nature 
and its therapeutic benefits. Such conditions are tanta-
mount to unnecessary physical and cognitive barriers, 
and as such, can be a needless source of stress for the 
building occupant.

A paradigmatic shift is underway in the hospital 
campus planning and landscape architecture dis-
course. This shift seeks to reject excessive urban hos-
pital densification, just as much as excessive suburban 
sprawl is to be eschewed, as both conditions deny 
the therapeutic affordances of nature and landscape. 
The re-embrace of landscape and nature as a contrib-
utor to place and to ‘healing places’ and as therefore 
being centrally important to the healing experience 
is underway. This, in certain respects, reprises attri-
butes expressed in the ancient Greek Asklepion. (Fig-
ure 1 and Figure 2). Much can be learned from the  

reappraisal of such precursors in terms of their saluto-
genic properties (17).  Hospitals are only now beginning 
to be, genuinely, consciously and carefully composed 
to be in internal and external harmony with environ-
mental sustainability precepts and with the value of 
engagement with nature. However, research on this 
topic dates from the 1970s, including the work of Col-
lins [1], Detweiler, et al. [2], Francis and Cooper-Mar-
cus [3], Kaplan and Kaplan [4], Kaplan [5], Kaplan [6], 
Kuo et al. [7], Olds [8], Pati et al. [9], Pretty [10], Raanaas 
et al. [11], Stigsdotter [12], Grahn and Stigsdotter [13], 
Ulrich [14], Verderber [15], and Verderber and Reuman 
[16], In the field of environmental psychology, work on 
attention-restoration theory developed by Kaplan and 
Kaplan has garnered especially widespread attention, 
and is relevant to this evolving  discourse [4].

The term theraserialization has been created to 
describe a hybrid assemblage of the terms ‘therapeu-
tic’ and ‘serialize’ [17] . This concept provides a prom-
ising ‘best practices’ alternative to the current status 
quo in hospital architecture and campus planning. It 
is defined as a continuum of indoor to outdoor space 
that is consciously designed in support of biophilic 
environmental design principles [18, 19]. It consists 
of creating spaces that are serialized in function and 

“In this way, a  
building becomes quite 

literally capable  
of breathing –  

by achieving direct  
connectivity with  

the landscape.”
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in their affordances — by means of layering, collage, 
superimposition and relative transparency.

Theraserialization denotes the existence of sequenced 
spaces from public areas such as parking and main 
entrance approaches, to the interior main arrival lobby, 
to corridors throughout the entire facility that open up 
and into corridors, gardens, and which afford views 
through to, and outward from, corridors, to semi-private 
spaces such as dayrooms and terraces, landscaped roof 
terraces, and ultimately to the inpatient room – facili-
tating the patient’s direct experience with the outdoors 
– views, daylight, sounds. Theraserialization emphases 
“anchor” functions equally with the spaces in-between, 
vis-à-vis illusion, immersion, light/dark contrasts, inter-

esting changes in path directionality, volume, and shifts 
form transparency to opaqueness. Ideally, it manifests as 
a continuum, graduated, as opposed to being abrupt, or 
disjointed. It can be expressed vertically, as in the soar-
ing atrium lobby of the Lurie Children’s Hospital winter 
garden in Chicago (2012), or horizontally, as in terraces 
providing impressive views of a nearby mountain range 
such as at the Boulder Foothills Community Hospital, in 
Boulder, Colorado (2003) [17]. The meditation garden at 
the Banner Estrella Medical Center, in Phoenix (2005) 
comes quite close to the epitomizing this concept. The 
walls of an interior meditation space are moveable, at 
one moment closed and a few moments later able to peel 
away. This dematerialized open-air condition is at once 
biophilic, fluid, and connected to indigenous vernacular 
traditions, i.e. the use of natural stone, and incorporation 
of local fauna. The barrier between ‘inside’ and ‘outside’ 
dissolves. In this way, a building becomes quite literally 
capable of breathing – by achieving direct connectivity 
with the landscape [17]. 

Transparency, for its part, is closely related to thera-
serialization and edge-dematerialization of a hospital’s 
physical envelope. However, a ‘transparent condition’ 
alone does not necessarily equate with a hospital’s ther-
aserialized physical envelope. In other words, full height 
windows that connect a clinic’s waiting room with the 
outdoors cannot succeed in this regard if waiting room 
occupants must directly look out onto the front bum-
pers of autos parked outside a mere few feet away. By 
contrast, if the windows in this same room overlook a 
garden, or pond, for example, the visual effect can be 
perceived as restorative, i.e. soothing, and therefore far 
more preferable.

Fig. 1: The Temple of Asclepius at Epidauros, 5th century BC,

Fig. 2: Pergamon, plan of Asclepiad and sanctuary complex at 
Epidauros, 5th century BC.
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Landscape Therapeutics: Design Con-
siderations for a Salutogenic Hospital
Twelve design considerations are presented below. 
Each design consideration is grounded in the research 
design literature, and each is fundamentally inspired 
by Christopher Alexander’s classic book, A Pattern 
Language: Towns, Buildings, Construction (see Note 1)  
[20]. For each design consideration, one or more recent 
evidence-based design case studies are cited [21]. Col-

lectively, these design considerations are applicable 
to urban, suburban, and rural hospital environments 
(Note 1). Particularly closely related evidence-based 
research precedents, in support of this set of consid-
erations, are also reported. (Table 1). Here, key pub-
lished, peer reviewed research studies are listed and 
assigned a weighted assessment of their relevance in 
relation to each individual design consideration one 
through twelve. This is followed by the design consid-
erations themselves. (Figures 3a through 14b).
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Hierarchy of Landscape realms
Landscape and nature content can be most effective when 
experienced as a hierarchy of green spaces traversing public, 
semi-public, and semi-private spaces. The three primary user 
constituencies of a hospital – staff, patients, and patients’ fami-
lies – can benefit from this strategy. At the Miami Valley Hospi-
tal in Dayton, Ohio, adjacent to the recently opened Heart and 
Orthopedic Center, the campus master plan created by NBBJ 
(Columbus Office) increases the amount of exterior landscaped 
space by 54%, resulting in a hierarchical series of interwoven 
spaces. (Figures 3a and 3b). Campus buildings are arranged 
around a central landscaped core, and a ‘garden spine’ func-
tions as a link to a network of exterior landscaped spaces of 
varying sizes, shapes, heights, and use-affordances [32].

courtyards that Breathe
Large, otherwise monolithic hospital envelopes can be soft-
ened through the creation of vertical and horizontal cutouts and 
voids, devices that allow the building envelope to be opened up, 
and daylight to penetrate interiors from the lowest level to the 
uppermost levels. ‘Breathing’ also functions as a key wayfinding 
aid to building occupants – especially when bisected by circu-
lation. Create hierarchical cutouts, voids, and slices, positioned 
at precise intervals – some completely internalized within the 
envelope, even from subterranean levels. At Rehab Basel, in 
Switzerland, by Herzog and de Meuron, the rehabilitation hos-
pital’s building envelope features nine ‘breathing courtyards’ 
within a large box, resulting in a significant percentage of exte-
rior/outdoor adjoining wall surface area throughout the hospital 
[17]. Dome-like skylights above every patient bed are a source of 
additional daylight. (Figures 4a and 4b).

Vertical gardens and cutouts
In the previous pattern the focus was reductive – carving out 
volumes to open up the building envelope. Here the empha-
sis is on vertical cutouts, slices, and perforations, operations 
involving articulated exterior elevations and building sec-
tions. In the case of mid- and high-rise healthcare facilities 
with narrow footprints on dense sites, this process can yield 
a variety of openings and indentations in composition and 
massing, yielding more interesting views, and heightened 
interior-to-exterior connectivity. Oblique and unusual vistas 
and views can be maximized in this manner. A vertical gar-
den on the side of a cutout of perforation of this type is a bit 
reminiscent of a piece of Swiss cheese. In 2012, the firm 3LHD 
won an international design competition for a medical center 
in Firule, in Split, Croatia. This polytechnic medical institute 
is situated near to the sea, with fresh air and dramatic views 
while complimenting an existing adjacent hospital campus. 
Semi-public terraces and hanging gardens are interspersed 
throughout, mirroring the aforementioned vertical band 
components.  (Figures 5a and 5b).

Fig. 3a: Hierarchy of realms. Fig 3b: Miami Valley Hospital, Dayton, 
OH, USA/by NBBJ.

Fig. 4a: Courtyard Network. Fig. 4b: Center for Spinal Cord and  
Brain Injuries, Basel, Switzerland/ 
by Herzog and de Meuron.

Fig. 5a: gardens and Cutouts. Fig. 5b: Polyclinic, in Split, Croatia/ 
by 3LHD Architects.
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Fig.6a: Outdoor rooms. Fig. 6b: Palo Alto Medical Foundation, 
San Carlos Center, San Carlos, CA, USA/
by NBBJ.

Fig. 7a: Micro-Landscapes. Fig. 7b: rikshospitalet, Oslo, Norway/ 
by Medplan Arkitekter. 

Fig. 8a: Terracing Fig. 8b: Helsingborg Hospital Winning 
Proposal, Sweden/by Schmidt Hammer 
Lassen Architects.

Positive Outdoor Spaces
Residual, disconnected outdoor spaces within hospitals are often 
little preferred by their inhabitants, and are seldom used on a reg-
ular basis. By contrast, a hospital that provides a series of inviting, 
semi-enclosed ‘outdoor rooms’ for their users can add to one’s 
sense of protection, safety, and the ability to directly experience 
the outdoors while simultaneously feeling connected to adjoining 
interior spaces. Include in these spaces landscaping closely cali-
brated with the width and proportion of wings and the projecting 
ribbons of adjacent structures. Enhance these spaces by means of 
trees, hedges, fences, trellised arcades, columned walkways, and 
porticoes that protect one from unwanted exposure to the natu-
ral elements when one elects not to be exposed. As such, this will 
yield spaces that convey a positive, inviting quality, with spatial 
definition and therapeutic amenity – particularly when natural 
daylight and fresh air is in abundance. Dark, claustrophobic condi-
tions represent the antithesis. Positive outdoor gardens and land-
scaping affordances can become high activity areas, i.e. an exterior 
terrace adjacent to a main dining room. (Figures 6a and 6b).

micro-Landscapes Along narrow wings
Twenty-first century buildings for healthcare warrant rethinking 
from the perspective of natural daylight. It has become desirable 
for natural ventilation and daylight to penetrate the building enve-
lope, as feasible; regardless of site restrictions such whether the 
hospital’s site is narrow, amid a dense urban setting, or otherwise. 
Approach the provision of natural daylight as a positive therapeu-
tic force with the expressive goal to enliven and activate otherwise 
drab, windowless spaces within the building envelope. Create 
multiple narrow wings, in footprint, of varying floor (or constant) 
heights, such as is the case at the Rikshospital in Oslo, Norway 
(2008) [32]. There, a series of A/B A/B wings project outward from 
a central building spine. This yields multiple ribbon-like volumes 
of green landscaped spaces between the projecting wings. At the 
center of the parti’, four courtyards transmit daylight and fresh air 
into otherwise entirely windowless spaces. (Figures 7a and 7b).

cascading roof Terraces.
Many memorable and beloved buildings throughout history have 
featured cascading roofs, with projecting building elements, 
unfolding into a progression of smaller massings and roof ele-
ments, yielding terraces while simultaneously affording respite 
and the experience of a view of a skyline, a nearby mountain 
range, and so on. In the case of hospitals that feature well-known 
roof terraces, the Paimio TB Sanitarium, by Alvar Alto in Finland 
(1929) is exemplary. It features vertical plantings that hang from 
the sides with roof terraces on multiple levels, culminating at the 
uppermost terrace. The International Style megahospital, negated 
this, as building envelopes balooned in volume both vertically and 
horizontally [33]. Cascading roof terraces can be achieved by step-
ping, yielding shaded places to sit outdoors such as in the winning 
proposal for Helsingborg hospital’s expansion, in Sweden, by 
Schmidt Hammer Lassen Architects. (Figures 8a and 8b).
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Fig. 9a: Transparency. Fig. 9b: Meyer Children’s Hospital, 
Florence, Italy/by Anshen + Allen with 
C.S.P.E.

Fig 10a: Landscaped Arrival Zones. Fig 10b: Fleury Medicina E Saude,  
Healthcare Ibirapuera Unit, Sao Paolo, 
Brazil/by Perkins + Will.

Fig 11a: Dematerialization.. Fig 11b: Peter & Paula Fasseas Cancer 
Clinic University Medical Center, Tuscon, 
AZ, USA/ by CO Architects..

Transparent Arteries
Circulation arteries should be inviting and transparent, affording 
views onto attractive, landscaped spaces throughout the diverse 
interior realms within a medical center campus. The term “mover 
spaces” was used in conjunction with a study of patient and staff 
perceptions of various public spaces within a hospital [32]. These 
circulation spaces feature a 24/7 constant hum of people and 
supplies and function as conduits in support of the ebb and ow of 
the daily patterns of use within a hospital and its medical center 
context. Corridors, connecting bridges and walkways, and verti-
cal elements such as glass sheathed elevators and escalators, are 
essential in the creation of this type of person-landscape intercon-
nectivity. In one recent study it was found that a garden located 
amid a low-trafficked zone within a hospital had a far lower prob-
ability of being discovered. By contrast, gardens located along a 
highly trafficked zone – public corridors as well as staff circulation 
– were much more actively used [28]. Incorporate transparency – 
with landscape and nature as magnets. (Figures 9a and 9b).

Landscaped Arrival Zones
Main arrival zones, and increasingly, emergency department 
entrances, are often abrupt, lacking inviting aesthetic attributes 
to soften the transition into the somewhat cloistered, protective 
realm of the hospital. Albeit, it remains critical that the hospital be 
a safe and protective place, yet without it looking like a fortress. 
In this regard, strive to use nature and landscaping to avoid disori-
enting, sudden, or jarring transitions from the outer world to the 
inner world of the medical center. Single-family dwellings tradi-
tionally have front porches, where one can be seen and see others 
coming and going. This ambiance is reinterpretable throughout 
the campus, originating perhaps with bright entry portals and by 
establishing axiality with the use of landscaping. This is achieved 
at the Fleury Medicina E Saude, in Sao Paulo, Brazil, by Perkins + 
Will (2011). The entrance sequence features natural daylight, trees, 
and ground plantings. (Figures 10a and 10b).

Dematerialized edges
The exteriors and edge conditions of the minimalist Interna-
tional Style hospital were often harsh, inviting, and excessively 
institutional. Now, exterior facades and edges can be highly 
porous, gridded, tactile, transparent, layered and textured ver-
sus mid to late 20th century brutalist hospital exteriors and their 
edge conditions. This new transparency and dematerialization 
allows for far more openness, varied compositional massing, 
stepped floor levels, user-friendly roofscapes, and deconstructed 
services that need no longer to be housed within the hospital’s 
‘main chassis.’ One should be able to walk, for instance, outdoors 
from the patient room onto a roof terrace, balcony, or a ground 
level space [17]. A continuum was created at the Peter and Paula 
Fasseas Canter Clinic, at University Medical Center, in Tucson. 
Its dematerialization yielded a tapestry of light and dark, mix of 
screened and semi-screened spaces accentuated by indigenous 
ground plantings. (Figures 11a and 11b).



DESIGN & HEALTH SCIENTIFIC REVIEW

January 2016  |  WORLD HEALTH DESIGN44

Atrium gardens and Lightwells
An atrium is capable of drawing much-needed daylight, natural 
ventilation, and spatial diversity deep within the building enve-
lope. In extreme climates, sitting or strolling outdoors may not be 
possible—due to excessive heat and humidity or excessively cold 
temperatures—whereas an atrium garden or lightwell that is veg-
etated functions year-round via a skylight or one equipped with 
an operable roof. Winter gardens in extreme climates, and vertical 
lightwells, can feature a canopy of trees, ground plantings, seating, 
and water features, even possibly water walls and ponds [19]. A 
canvas canopy shields the courtyard at the Sun Health Hospice, 
in Phoenix, Arizona, by Taliesin Architects (1997) in the hot arid 
climate of the American Southwest [38]. Another example is the 
John Muir Medical Center Walnut Creek Campus, by Ratcliff 
Architects. The Meyer Children’s Hospital, in Florence, Italy, 
features three conically shaped cutouts and colorful sculptures 
at ground level, double functioning as wayfinding aids [17], Occu-
pants are invited to look upward towards the sky(lights).

Sequestered gardens
Courtyard gardens, in otherwise unadorned spaces and corridors 
in a hospital, are a source of intrigue. They are sought out while 
not being visible form the street and are often only accessible 
through relatively narrow passageways. The relationship between 
a garden and its adjacent spaces is complex and spatially multi-
faceted. Its placement at midpoint—somewhere between the 
street and the most inner confines of the hospital—is preferred, 
fostering building inhabitants’ sense of discovery, while providing 
restorative amenity. These spaces can lie half-hidden, waiting to 
be discovered. Cutouts, setbacks and linear slices are in evidence 
at the Khoo Teck Puat Hospital in Singapore, designed by RMJM 
(2012). There, a half-hidden garden is adjacent to the main circu-
lation artery. The parti’ is governed by the site’s natural ameni-
ties—resulting in a ‘hospital in a garden’. The gardens and water 
features at the main entrance reoccur throughout the interior, 
culminating in a series of stepped garden terraces on the patient 
housing floors.

Therapeutic Viewing Places
As hospitals successively expand, green spaces, trees, and gardens 
are too often the first to go. These amenities are prime targets for 
hospital expansion projects, largely because they have no vocal 
constituencies to advocate for their preservation. This is precisely 
that occurred at Michael Reese Hospital, infamously, in the late 
1950s and early 60s, in Chicago [33]. In their place, harsh, unin-
viting new buildings, along parking decks and surface car parks, 
were constructed. Concomitantly, meaningful views onto these 
open spaces are lost, as are views outward to the world beyond: an 
urban skyline, natural shoreline, wooded area—all potentially offer 
therapeutic benefit as providers of brief respite from the rigors of 
one’ disease or illness. At the Owensboro Health Regional Hospi-
tal, in Owensboro, Kentucky (2012), visitors are able to experience 
framed views of the surrounding natural landscape [32].

Fig. 12a: Atriums and Lightwells. Fig. 12b: John Muir Health: John Muir 
Medical Center Walnut Creek Campus 
Expansion and remodel, Walnut Creek, 
CA, USA/by ratcliff Architects.

Fig. 13a: Hidden gardens. Fig. 13b: Khoo Teck Puat Hospital,  
Singapore/by rMJM.

Fig.14a: Framed Views of Nature. Fig. 14b: Owensboro Health regional 
Hospital, Owensboro, KY, USA/by HgA.
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Engagement with Nature in 
Waiting Room Settings:  
An Empirical Investigation
A recent empirical investigation (2015) explored human 
engagement with nature in hospital public waiting areas 
as a function of the impact of the degree of transparency 
that exists (or does not exist) between interior and exte-
rior realms, vis-à-vis windows and the views they afford 
of the outdoors, as seen from these spaces. The realm 
of the hospital environment waiting room was selected 
because nearly every visitor and patient who seeks 
treatment at a hospital or allied medical treatment facil-
ity experiences this type of space, many returning on 
a repeated basis over the duration of a period of treat-
ment that may last many months. The waiting area, as 
a discrete spatial entity, and its associated circulations 
spaces, i.e. hallways and vestibules, are therefore of fun-
damental significance to the day-to-day operations of a 
hospital and its broader medical center context. These 
spaces are equally fundamental as they often provide 
an indelible first impression of the overall facility to all 
newcomers to the hospital. As mentioned earlier, the 
role of nature had too often been tenuous, at best, in the 
ever expanding, densely developed International Style 
urban hospital campuses of the mid-to-late 20th cen-
tury. In these care settings, the role and importance of 
person-environment transactions with nature and the 
outdoors was, too often, minimized to an insignificant 
stature. 

The goal of this investigation was to ascertain 
whether the role and function of transparency is of 
importance to the occupants of this type of space, par-
ticularly in urban hospital settings. Second, to ascer-
tain whether a greater degree of visual transparency 
and overall interconnectness between the indoors 
and outdoors contributes to a more salutogenic hos-
pital environment. Two fundamental assumptions at 
the outset were: 1. The functional deconstruction of 
the modernist hospital/medical center has already 
been underway over the past twenty-five years [2, 17]. 
A significant level of visual transparency between the 
interior and exterior realms, as expressed through 
the aforementioned precept of theraserialization 
may have a positive therapeutic effect on occupants 
of waiting rooms, in terms of reducing their overall 
level of physiological and psychological stress. Func-
tional deconstruction is defined here as the extent 
that functions of a highly centralized hospital/medi-
cal center are redistributed elsewhere, off site, in the 
community, thereby resulting in a reduced overall 
hospital/medical center ‘footprint’ [31, 33] . 

Due to space limitations, the present discussion does 
not allow for a detailed description of this investiga-

tion, therefore only a brief summary is provided. The 
basic research question was to ascertain whether one’s 
degree of exposure to nature in this type of setting sig-
nificantly impacts respondents' overall mood, percep-
tions, and environmental assessments of the physical 
settings being evaluated. Three levels of exposure were 
assessed: little, moderate, and maximum exposure to 
nature from within the waiting room setting. As men-
tioned, the theoretical premise was drawn from atten-
tion-restoration theory that postulates that an excessive 
amount of directed attention can become stressful and 
that an appropriate level of engagement with nature 
can be restorative and can help to lessen mental fatigue 
[24].  It was hypothesized that transparency and nature 
engagement is preferred versus windowless and min-
imally windowed hospital waiting areas. As for the 
research methodology, a laboratory experiment was 
designed whereby a total of ninety-five university stu-
dents (N= 48 males; N= 47 females) at Clemson Uni-
versity, between the ages of 18–30, evaluated a series of 
21 slides of hospital waiting areas (7 slides depicting no 
windows; 7 slides depicting limited views to the out-
doors; and 7 slides of scenes depicting a high degree of 
transparency between indoors and outdoors). The set 
of images presented to respondents were sampled from 
the literature and were pre-rated by a team of five expert 
reviewer/judges (academicians and practitioner-spe-
cialists in healthcare facility research and design) along 
a series of rating scales as to their being expressive of a 
continuum of scenes ranging from windowless to highly 
windowed, and from no nature content to a high level of 
exterior nature content. The setting for the experiment 
was a research laboratory in the School of Nursing at 
Clemson University. Each respondent’s cystolic blood 
pressure was recorded, as was one’s heart rate, mea-
sured continuously by means of a GE Dinamap device. 
Mood disturbance assessment was assessed by means 
of the POMS pre-validated mood assessment instru-
ment, and each slide was also assessed on a five-point 
likert scale. The three conditions of slide content were 
referred to as Treatments 1, 2, and 3 (T1, T2, and T3). 

Among the findings, it was learned that six slides 
(of the set of 21) were particularly preferred. (Fig-
ure 15). These slides contained views of nature that 
respondents’’ found to be particularly engaging, i.e. 
sampled scenes identified as not being stressful or 
aesthetically unappealing. Additionally, the mood 
scores of female subjects were found to be signifi-
cantly higher across T1, T2, and T3 compared to male 
male subjects for those images depicting a highly 
transparent view condition of nature. Female sub-
jects’ depression and anger scores were found to be 
significantly lower while viewing this type of scene, 
implying that transparency and a heightened degree 
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of visual engagement with nature content may have 
a rather pronounced effect on female patients. This 
finding, while rather unexpected, may have major 
ramifications for facilities geared towards women’s 
healthcare, and is therefore worthy of further investi-
gation in future studies.

As mentioned, a second major finding was that the 
top six highest rated scenes depicted highly transpar-
ent conditions, with windowless scenes garnering the 
lowest preference and mood assessment scores. Specifi-
cally, these scenes featured floor to ceiling windows and 
maximized natural views, i.e. ground vegetation and 
trees, and views looking onto healing gardens, abundant 
natural daylight, rooms that depicted seating facing 
onto (versus away from) the window wall, and interiors 
that feature natural materials including stonework, task 
ambient lighting, confortable furnishings, and scenes 
depicting a fireplace in the waiting room.

The twenty-one scenes evaluated by the respon-
dents were subjected to statistical multivariate factor 
analysis. This analysis process yielded six ‘factors.’ 
Three of these (F2, F4 and F5) related especially 
strongly to and underscored the salience of five of the 
twelve design considerations. Each factor-analytic 
index, or ‘dimension’ of similarly rated items, con-
tained between three and images similarly perceived 
by respondents. These five most closely-related design 
considerations (DCs) were Transparent Arteries 
(DC7), Dematerialized Edges (DC9), Atrium Gardens 
and Lightwells (DC10), Sequestered Gardens (DC11), 
and Therapeutic Viewing Places (DC12). These rela-
tionships were illustrated in Figure 13. These were 
therefore empirically supported, particularly Thera-
peutic Viewing Places (DC12). It was found that when 
all empirical data were collectively assessed, this DC 
had the strongest potential to reduce respondents’ 

negative mood, optimize their visual preference and 
thereby have a positive overall outcome effect in 
respondents’ stress reduction. Here, scenes of wait-
ing areas that provide full views of nature and have 
seating that allows and encourages occupants to look 
directly outside were most preferred and were per-
ceived as least stressful. Specifically, large windows 
and/or high-window-to-wall ratios were featured, 
where direct views to exterior landscapes and healing 
gardens were present (as opposed to brick walls and 
parking lots), water features were visible, and views 
overlooking and onto human activity in the everyday 
milieu.  Additionally, sightlines allowed for direct con-
tact/engagement with nature and with natural day-
light. Seating in the most highly preferred scenes was 
clustered along the window wall without negating 
natural seating arrangement affinities, and confort-
able seating was provided.

Directions for future research on this topic include 
perhaps applying a more pronounced, manipulated 
stressor-source, a larger respondent sample size, 
additional emphasis on qualitative methods in data 
collection, such as behavioral observation and inter-
views, and compare/contrast methodologies whereby 
real conditions and the same sampled conditions are 
assessed in tandem or sequentially in a phased manner 
with the sampled scenes assessed extemporaneously, 
followed by an encounter with and assessment of those 
same actual scenes. In other words, the utilization of a 
mixed-method, phased research design strategy either 
in lieu of, or in conjunction with, a laboratory compo-
nent in future work on this subject can possibly gen-
erate more comprehensive insights into person-nature 
transactions in the hospital environment, not only in 
waiting areas but in other areas of the hospital envi-
ronment [32].

Fig. 13: Empirical relationship Between Factor Analytic Dimensions and Deign Considerations.
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Summary and Future Directions
The immense urban megahospitals of the late 20th 
century were conceived and erected in a manner 
that too often divorced patients from the immedi-
ate and broader natural environment, isolating them 
from the therapeutic affordances of natural day-
light, view, and ventilation, and from direct contact 
with exterior spaces such as gardens [33]. It has been 
argued that such conditions were (and are) stressful 
as they induce a type of sensory understimulation 
[28]. Moreover, even where a healing garden may be 
present, it may be closed off to use, thereby creating 
frustration and becoming counter-salutogenic from 
a patient-healing standpoint [25, 34]. For the build-
ing inhabitant, environmental stressors of this type 
are avoidable and can be mitigated through sensitive, 
compassionate planning and design strategies.

In the empirical investigation reported above, for 
the first time, a theory of relative, serialized trans-
parency was operationalized. The findings provide 
further fuel to the argument for the articulation of 
a continuum of landscape-architectural connectiv-
ity within healthcare environments. Transparency, 
as conceptualized by architectural theorists, has 
been expressed as ‘continuous spatial sequencing’ 
[35]. This condition, ostensibly, can manifest in the 
blurring of needless artificial lines of demarcation 
between the interior and exterior in healing settings 
and in their associated public support spaces such as 
corridors and entry vestibules [37].

The research and built case studies literature 
review conducted a priori, plus the specific findings 
of the empirical investigation reported above, collec-
tively point to the importance of avoiding the guillo-
tine effect, whereby the exterior walls of the hospital 
slam down to the ground, taking little cognizance of 
the potentially powerful effect of nature and land-
scape as healing modalities. Instead, the surrounding 
natural ecosystem can be interwoven, inventively, 
throughout the healing environment of a hospi-
tal through thoughtful landscape design and site 
planning strategies. Strive to create a genuine sense 
of place while simultaneously achieving internal/
external connectivity – as an unbroken continuum – 
between ‘landscape’ and ‘architecture’. Their mutual 
exclusivity must be eschewed in favor of a new type 
of symbiosis. 

This innovative approach is achievable at all scales 
of a healthcare facility, from site planning to the 
design of an inpatient room and its nature-connectiv-
ity quotient. In general, excessive, or worse, wholly 
needless visual barriers and over-compartmental-
ization of rooms and room typologies, are among the 
most blatant enemies of theraserialization. Of course, 

the satisfaction of internal functional requirements 
will out of sheer operational and patient care neces-
sity continue to be of highest priority in any hospital 
of any size in virtually any site context. Nonetheless, 
certain longstanding biases, which have been impla-
cably skewed towards highly internalized, minimal-
ist building envelopes, windowless rooms, and poorly 
windowed spaces, warrant a thorough reappraisal at 
this time. This is being borne out in recent innovative 
built hospital case studies (those cited above, as well 
as in other hospitals driven by these and similar pre-
cepts), in the recent research on this subject, and in 
the numerous ‘legacy’ research investigations carried 
out over the past three decades [38].  The modernist 
credo “form follows function” calls for a reinvention– 
literally turning it inside out – in favor of hospitals 
that possess ‘lungs’ that allow them to literally and 
figuratively breathe and boldly extend outward and 
upward to meaningfully re-connect with nature and 
with the stress-relieving, therapeutic affordances of 
landscape [39, 40]. When this transformation fully 
occurs, landscape architecture for health, as a schol-
arly discipline, and as a professional endeavor, will 
have attained unprecedented stature in 21st century 
hospital architecture. 

Note 1
Christopher Alexander et al (1977) patterns that 
inspired patterns 1-12 above are include patterns 096, 
098, 107, 108, 109, 111, 112, 114, 116, 118, 119, 122, 126, 
128, 131, 134, 135, 150, 157, 160, 163, 166, 167, 175, 180, 
192, 193. Also see Cooper-Marcus and Sachs’ typol-
ogy (2012): 01: Extensive Landscapes; 02: Borrowed 
Landscape; 04: Landscaped Setback; 05: Nature and 
Fitness Trails; 06: Entry Garden; 07: Backyard Gar-
den; 09: Courtyards; 10: ‘Hole–in-a-Donut Garden;’ 
12: Roof Gardens/Hanging Garden; 13: Roof Terrace; 
14: Peripheral Garden; 15: Atrium Garden; 16: View-
ing Garden.

“Transparency,  
as conceptualized by  

architectural theorists, 
has been expressed as 

continuous spatial  
sequencing”.
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 H  istorically, mankind has witnessed disease treat-
ment protocols evolve from medical therapeutics 
to surgical and invasive procedures and now to the 

emerging inclusive convergence of disease prevention 
and health promotion through technology, wellness, 
art, culture, beauty, and sustainable solutions. World-
wide, illness patterns now range from chronic lifestyle 
diseases to epidemics of communicable diseases with 
hotspotting of certain territories due to rapid and 
uncontrolled globalization and industrialization, lead-
ing to unhealthy and behavioral habits. 

This has resulted in increased cost of care with the 
impact so severe that some countries have impover-
ished and witnessed economic downturn. WHO has 
defined’ Health as a state of complete physical, men-
tal and social well-being and not merely the absence 
of disease or infirmity’. Hence from a health and well- 
being perspective, it is felt appropriate that architectur-
al planning and environment ambience of a designed 
structure could be significant contributors in addition 
to the therapeutics. Hospitalized patients and to some 
extend their care takers are cut off from the natural en-
vironments and remain secluded to the pastel shades 
and bland lights for most part of their stay. Whilst 
bodily pain and discomfort is being treated, the mental 
anxiety and stress is probably not given adequate con-
sideration in the treatment protocols. 

Research has revealed that the physical environ-
ment of a place has psychological impact on the patient 
and their care takers, wherein design and ambience is 
known to stimulate and engage people, both mentally 
and socially, and support an individual’s sense of coher-
ence. A patient’s hospital stay period and experiences 
as part of the holistic recovery process could be im-
proved by promoting Salutogenic philosophy to focus 
on the factors that keep us well, rather than make us 
unwell. Conceptually salutogenesis is defined by Aaron 
Antonovsky as the movement towards the ease end of 
the health (disease) continuum.

The ‘Salutogenic Hospital’
Inclusive Design for Promotion of Health and Wellness in India

Dr. ragini N. Mohanty, Prof. Anjali Chandra Kumar, Prof. richa Shah

Objective
The	objective	of	the	researcher	is	to	understand:
• the concept of Salutogenesis on the patient well-

being in Indian setting.

• the awareness about Salutogenesis as a contrib-
utor to customer satisfaction. 

Methodology
An empirical study, where secondary research 
included: white papers, research papers, conceptual 
understanding of other countries perception about 
the same has been done.

Results and Conclusion
International research studies by architects and psy-
chologists are suggestive of a relationship between 
the salutongenesis and early recovery and wellbeing 
of hospitalized patients as well as reduction in the 
length of stay of patients in the hospital. However, 
there are no such studies available from the Indian 
healthcare sector in terms of applied research. This 
paper attempts to fulfill this gap by creating aware-
ness about salutogenesis to be an important compo-
nent contributing to the overall wellness of patients. 
This can also serve as a differentiator for hospital 
outcomes and improved customer satisfaction.

Introduction
Worldwide, illness ranges from chronic lifestyle dis-
eases to epidemics of communicable diseases, stress 
and chronic disability resulting in increased cost of 
care with the impact so severe that some countries 
have impoverished and witnessed economic downturn. 
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Treatment and care methodologies have evolved from 
traditional to modern medical therapeutics, surgical 
and advanced micro-invasive procedures and now to 
the emerging inclusive convergence of comprehensive 
modalities for disease prevention and health promotion 
through technology, wellness, art, culture, beauty, and 
alternative medicine for sustainable outcomes. 

To quote WHO’s definition of Health ‘Health as a 
state of complete physical, mental and social well being 
and not merely the absence of disease or infirmity’. 
Being free from illness confers the ability to realize one’s 
full potential of productivity and sense of well being. 
Alongside the medical modalities of care environmental 
factors also contribute to the healing process. 

Hospitalization is quite traumatic to both patients 
and their relatives. Presence of noise of the machines 
and equipments, auditory cues from other patients in 
the environment around them, the smell of disinfec-
tants, 24-hr exposure to artificial lights, and crowds 
with sickness and pain all around and disturbed sleep 
patterns can leave people feeling helpless and tired. 
As such patients and relatives do not have control on 
things once they are turned in at the admissions and 
to the treating team, decisions are painstaking and 
dependent on multiple discu  ssions and iterations. 

There are tangible experiences of bodily suffer-
ing from disease and treatment protocols, disrupted 
sleep patterns, with the intangible and subjective 
elements of stress and anxiety affecting their mind 
and emotions, which are not taken into consider-
ation under the scientific healing protocols during 
the recuperation phase resulting in diminished sat-
isfaction. International literature has revealed that 
physical environment of a place has psychological 
impact on the patient and their relatives, wherein 
design and ambience is known to impact their sense 
of coherence, both mentally and socially. The jour-
ney to normalcy involves the concerted symphony of 
medications, adequate rest, eating right, guided care 
with connectedness to nature, art, music, spiritual 
wellness, pets, and other forms of simple activities 
that motivates purposeful engagement.

To quote Florence Nightingale’s experience of 
hospitals “being able to see out of a window, instead 
of looking at a dead wall”, was “quite perceptible in 
promoting recovery”. It is often noticed that if the 
patients are relaxed their recovery or healing time 
is reduced. Green outdoor environments (GOE) are 
reported to have beneficial impact of salutogenesis 
on patient recovery. 

The concept of physical environment having an 
effect on the healing of patients was first established 
by Aaron Antonovsky in 1979 and termed as ‘salu-
togenesis’. He researched on various factors which 

affect the wellbeing of a patient and came out with 
the salutogenesis model. The traditional health pro-
fessionals consider the pathogenic model of disease 
prevention, treatment and management of disease as 
the path of better health, but Antonovsky brought in 
the concept of Salutogenic environment and its role in 
the process of patient healing and early recovery. He 
differentiated the two models by describing saluto-
genesis as a model focused on discovering the causes 
and precursors of health and identifying health.

Many researchers have worked on evidence-based 
research like Nilsonn et al. 2011; Hendrich et al, 2008; 
Mroczek et al, 2005 and others have done substantial 
research which proves that physical environment has a 
positive influence on the physical and mental wellbeing 
of patients and their relatives during the stay in hospital. 

Some recent studies have also shown that green 
environment helps in reducing stress levels, restore 
powers of concentration, and ease irritability, while 
correlations with strengthening of muscles and pre-
venting aches and pain all over the body have also 
been noted (Nilsson et al.,2011).

Experiencing visually pleasant physical environ-
ment and surroundings reduces stress by eliciting 
positive emotions and restrict negative thoughts 
which eventually help in early recovery of patients 
(Parsons and Harting, 2000).

The ability of patients to influence and tackle situ-
ations or environments encountered during hospital-
ization is termed as ‘Personal control’. This ability is 
directly linked to a patient’s perception of emotional 
comfort. Personal control can be influenced by the 
nature of interactions with the hospital employees, rou-
tines, and the physical setting. Hence, factors such as 
hospital design and environment with its functionality 
can positively and negatively influence personal control 
along with patient’s physical comfort and outcome.

According to international research personal 
space, sensory environment, smell, sound or noise, 
temperature, environmental complexity, fresh air and 
ventilation, natural and artificial light, color, viewing 
and experiencing nature, arts, aesthetics and enter-
tainment constitute to a salutogenic environment.

These elements affect the most in hospital set-up, 
quite logically, because it is an environment where 
precious lives are at stake, high legal implications 
are palpable, outcomes can be fragile and unpredict-
able, and decisions that are justified by hard data 
and a lot of consultation. T his draws the attention 
towards better Salutogenic hospital design to deliver 
the medical services for patients in a very stimulating 
environment that complements the healing process. 
A Salutogenic hospital design and environment helps 
alleviate stress preventing further harm to its patients 
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and customers visiting such healing environments 
for their care requirements as well as to the staff who 
are engaged in the care delivery process.

Given this understanding, the researchers have 
attempted to gather a more local perspective about 
Salutogenesis. 

Two	 objectives	 were	 set	 for	 the	 purpose	 of		
this	research:

1) To study conceptual understanding of the term 
“salutogenesis” on patient wellbeing in the Indian 
setting. Desk research revealed limited documented 
evidence in the form of research publications from 
Indian soils about awareness of the healing environ-
ment during the patient recovery process and gen-
eral wellbeing in a hospital environment. 

2) This led to the second objective to assess aware-
ness amongst the hospital administrators and 
owners as well healthcare consumers about salu-
togenesis and environmental factors that could 
contribute to customer satisfaction.

The	study	was	conducted 

a) Secondary literature review of published open 
source reports. Hospital website review to study 
use and application of design to their healing 
environments.

b) Primary research using a focus group approach 
(FGD). The healthcare services professionals 
included those who had worked with hospitals and 
nursing homes, specialty clinics, dental centers, 
dialysis centers, ophthalmology centers, private 
private-partnership models, pediatric hospital, 
dietician centers, wellness services, etc. Based on 
pre-research findings a structured questionnaire 
was designed using open and close ended ques-
tions to facilitate understanding perceptions of 
both the stakeholders of healthcare. The respon-
dents were chosen from all over the country using 
convenience method sampling. The questionnaire 
was completed through personal interviews for 
those in the city and email responses for those out 
of Mumbai city.

Public Private Partnership, Quaternary Hospital. Ergonomically  
designed, ambient interiors with huge underground parking in 
space crunch city delivering cost efficient care.

Surya mother and childcare, Mumbai and Pune.

Seven Hills Hospital, Mumbai. 

Medical entrepreneur. Color, variety and spirit of fun.
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P. D. Hinduja Hospital, Mumbai

Charitable Quaternary Hospital. Sea facing with connecting walkway and latest functional design in healing spaces)

View from room

Pediatric Ward

Way-finding signage Business centre and recreational activities Disabled-friendly interiors

kokilaben Dhirubhai Ambani Hospital & research Institute, Mumbai

Wall of Fame, confluence of art for healing environment
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Findings

Hospital Administrator responses
The respondents were asked to note their observa-
tions of how patients and relatives spend their time at 
the hospital. The responses are reflective of the fact 
that when waiting at OPDs or during IPD stay, their 
mind and body is not relaxed and they exhibit stress-
ful behaviors in the following manner:

• Sitting idle and ticking fingers, biting nails, etc.

• Starring at other patients or look around blankly 
searching something interesting or engaging.

• Playing games, web surfing or messaging using 
their mobile phones.

• Talking on their mobile phones.

• Scanning through magazines and newspaper.

• Overhearing conversation.

• Watching TV.

• Visit the cafeteria.

Minority of the respondents stated that patients and 
relatives go through the information brochures, go 
through logistics and cost issues concerning care, and 
in fact thinking what to ask their doctor during the 
consultation. In case of pediatric hospitals, the chil-
dren are kept engaged through the play areas.

When asked their opinion about importance of 
design and aesthetic elements in patient care areas the 
responses included concerns to address patient anx-
iety, patient safety, provision of simple, calming and 
positive environment, strategic initiatives with cus-
tomer segmentation, creation of enabling environment 
to improve employee productivity, as well as design 
being conductive for efficient and effective function-
ing, generation next customer experiences, etc.

godrej memorial Hospital, corporate Quaternary hospital using AYUSH aesthetics för healing).

roof top garden roof top gardenAyurveda garden

Factors important from a care delivery perspective, 
as an administrator or owner, the following was the 
ranking of the respondents:

• Quality processes

• Compliance to regulatory norms

• Cost control

• Corporate image

• Energy efficiency

• Industry trends

• Environment and employee productivity

• Suggestions from patient for improvement

• Interior design  and ambience  for patient recovery 
and mental calm

• Competitive strategy

Amongst the non-clinical environmental factors the 
respondents ranking of the design factors that could 
contribute o reduction in length of stay, faster recov-
ery and customer satisfaction the following factors 
emerge to be important contributors:

• Hospital ambience (light, temperature, 
other utilities)

• Hospital environment (smell and feel).

• Availability of patient assistive device (wheel-
chairs)

• Ergonomic and designer furniture for patient and 
relative use

• Ease of navigation

• Availability of entertainment modalities during 
OPD, IPD, rehabilitation

• Music as an integrated part of therapy

• Color as an integrated part of therapy
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80 percent of the respondents have stated that they 
do receive suggestions from patients and relatives on 
hospital design, ambience and environment.

It is interesting to note that only 16 percent of respon-
dents are aware of the term ‘salutogenesis’, whilst a 
majority of 84 percent are not aware.

72 percent respondents do not consider hospi-
tal design features to be an expense. 100 percent of 
respondents agree that hygienic environment with 
good ambience can contribute to patient loyalty.

customer responses

60 percent of the respondents select a hospital 
by their doctor’s reference and 40 percent search 
through internet and official hospital websites.

Amongst the select sample, it was interesting to note 
that 66 percent people visit hospitals without further 
reference checks whilst an optimistic 44 percent of 
evaluate through personal checks, peer inputs, media 
reports, etc before making a visit to the hospital (in 
non-critical scenarios).

When asked on non-clinical factors important to 
decide visit to a hospital, 80 percent would consider 
the brand first however, 68 percent have identified 
ambience and external access route into the hospital 
as positive considerations with 56 percent weighing 
hospitality and parking with the remainder 40 per-
cent claiming internal way finding.

Yes

No

THE SALUTOGENIc HOSPITAL 
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Figure 1: The changing health care scenario (Authors perspective) Figure 1 – The changing health care scenario (Authors perspective).
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This image is depictive of the transformation that the 
Indian healthcare systems are undergoing. For inter-
national acceptance and inclusivity, India is on the 
global map, adopting and applying best practices of 
different cultures and sectors. The emerging domains 
of customer service, design and communications are 
imbibed and interwoven into the intricate and com-
plex, but very dynamic health sector in India.

Discussion
Globally, health care service has been considered 
to be a state responsibility to deliver welfare ser-
vices to the people, done so through its public sec-
tor machinery. Changing global business dynamics, 
socio-economic environments, medical and techno-
logical progress and increased international mobility, 
have all fuelled economic growth along with chang-
ing mindsets, rising customer expectations of service 
quality and value for money experiences. 

The healthcare industry is transforming from the 
practitioner-driven model to corporate structures 
being accountable to all stakeholders. The look West 
apply East policy has helped in developing structured 
systems and business models for the healthcare ser-
vices sector both on the clinical side as well as the 
business side. There is a constant endeavor by orga-
nizations to explore strategic and innovative ways 
of differentiation (Dagger et.al, 2007) going beyond 
customer satisfaction to customer delight, which in 
the health services sector is reflected through patient 
experiences and outcomes.

There are measures being taken to reduce health-
care inequality and provide access to affordable 
quality care, facilitated through budgetary allocation 
and infrastructure development, newer markets and 
their cultural and traditional sensitivities, innovative 
ways of financing, newer models of care, innovative 
models of business collaboration, medical leadership, 
increased demand, etc.

The golden rule ‘Design should Follow Function’ 
is co-created with involvement of multiple spokes 
of the wheel, including architects, designers, policy 
makers, employees, vendors, customers  and  it rep-
resented through the physical form, which is a living 
manifestation of the hospital’s commitment to com-
prehensive collaborative integrated patient-centered 
care, environmental health and sustainability, an 
assurance of trust, positivity and human interface. 

The patient care culture is changing, promoters 
and customers both desire hospitals to be more like 
a ‘home away from home’ during their care journey. 
It has been recognized that culturally acceptable ele-

ments of high aesthetic value would help rejuvenate 
the patient. Design teams are being recognized for 
their specialization. Within the budgets and cultural 
acceptance, there is freedom to express and blend the 
design and interiors sensibility for healthcare with due 
considerations given to people emotions, operational 
process flows and convenience in mind. The primary 
study also confirms these above research interpre-
tations and we can conclude that it is the right time 
and place to be in given the fact that all stakeholders 
have recognized the implications of design and func-
tion compatibility for better patient outcomes, clinical 
coherence, competitive advantage, converging toward 
inclusive integrated transparent patient-centered care.

Way forward and applications

Typically the modern healthcare systems classifies 
hospitals as doctor entrepreneurs private nursing 
homes and hospitals, charitable trust hospitals, cor-
porate hospitals, and public hospitals. But, India is a 
unified confluence of cultures, colors, races and reli-
gions. Allopathy (Western system of medicine) and 
corporate system of health care is looking East giving 
attention to Ayurveda (Hindu medical system), Yoga 
and Naturopathy, Unani (Greek system of medicine 
brought to India from West Asia by Muslim rulers of 
India), Siddha (specialized branch of Ayurveda) and 
Homeopathy (German origin) system of indigenous 
medicine. AYUSH has been an integral part of the 
Indian health care system and is known to take into 
consideration the needs related psychological, ethi-
cal, philosophical and spiritual well-being of a person, 
encouraging healthy living, in harmony with nature. 

It is notable that these concepts do resonate with 
the World Health Organization’s definition of health. 
Patients have been using these over the past hun-
dreds and thousands of years and have developed 

Ministry of health and  
family Welfare

MAINSTREAMING 
AYUSH

In primary healthcare

Strengthening of
infrastructure

Upgrade Institutes

Promote Activities

Establish Information cells

Inadequate  
infrastructure

Dept. of 
AYUSH
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renewed interests in these systems of medicine as 
supplementary to modern systems of medicine. 
There may be similar traditional medicine forms 
present in other cultures as well. The Indian govern-
ment has encouraging plans to mainstream AYUSH, 
which creates an opportunity for infrastructure 
development with scope for design to be inclusive 

and innovative to adapt to the specialized functional 
principles and practices of healing of such systems. 
Hence, there is good potential for the stakeholders of 
healthcare, including government, designers, practi-
tioners, investors, employees, etc., to come together 
and co-create a world of trust of inclusive design and 
clinical excellence for health care. 
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 T he need for healthy ageing is a challenge to many 
countries with a significant share of elder people. 
The literature refers to the China’s ageing popu-

lation as a ticking time bomb, a challenge and also an 
opportunity. Health is considered an important deter-
minant of economic growth and competitiveness. The 
health of the older population determines its need for 
resources and care. Thus, investing in healthy ageing 
contributes to economic and social well-being. This 
study is a review of the literature on social and eco-
nomics of healthy ageing. It aims to summarize the 
alternative approaches presented in the literature to 
ease the pressure from rapidly growing ageing popula-
tion. Conclusions are drawn in respect with the condi-
tions of heathy ageing in China and state policy. 

Introduction 
The need for healthy ageing is a challenge to all 
nations in particular for large countries like China 
with more elderly people than any other countries in 
the world. This will have an enormous impact on the 
Chinese society. The literature refers to the China’s 
ageing population as a ticking time bomb. Some look 
at the growing ageing in China both as a challenge 
but also as an opportunity to influence the ageing 
development trend in desired direction. Health is 
considered an important determinant of economic 
growth, social well-being and competitiveness. The 
health of the older population determines its need 
for resources and care. This is particularly the case 
in societies with inclusive welfare services provi-
sion. Thus, investing in healthy ageing contributes 
positively to the labor supply and decreasing the 
likelihood of costly early retirement. It is crucial for 
the government to plan its ageing related policy and 
allocate health and welfare resources adequately for 
the future.

The Social and Economics of Healthy Ageing in China

 Almas Heshmati

In addition to positive labor supply and reduced 
retirement and sick-leave costs there are some other 
positive and negative forces impacting healthy aging 
in China. The positive forces include: growth in the 
economy, higher education, technological develop-
ment, increase detection and treatment of disease, 
and the availability of health insurance and health 
services. Furthermore, the age gap or inequality in 
longevity has been reduced in the society. The neg-
ative forces center on: disturbing trends in personal 
health behaviors such as growing rates of smoking, 
obesity and pollution. Other changes are related to 
rise in fertility rates and rural-to-urban labor migra-
tion leaving elderly parents separated from their 
expected care taking children. 

This study is a review of the literature on social and 
economics of healthy ageing. It aims to summarize 
the identified alternative approaches presented in 
the literature to ease the pressure from rapidly grow-
ing ageing population. The main focus is on strategies 
for healthy ageing, policy practices and measures, 
organization, finances and manpower resources 
employed to promote healthy ageing. Conclusions 
are drawn in respect with policy and the conditions 
of heathy ageing in China.

Rest of the study is outlined as follows. Section 2 
presents a review of the literature with specific focus 

“Health is considered an 
important determinant of 

economic growth,  
social well-being and  

competitiveness”.
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on determinants and evolution of health ageing, and 
is measurements. In Section 3 the state of healthy age-
ing in China is presented. The economics and policies 
of healthy ageing with emphasis on urban conditions 
is presented in Section 4. Various public investment 
programs and measures supporting healthy ageing 
are discussed in Section 5. The final section summa-
rizes the findings and provides conclusions. 

The Literature

This section provide a review of literature on 
the healthy ageing. The review accounts for the  
evolution of healthy ageing and its measurement. 

As a result of development in the area of technology 
and education, the average life expectancy is increas-
ing continuously. The general increase in mean age of 
the population regardless of location and level of hu-
man development is seen by Rasmussen et al. (2011) 
in their report a phenomenon that will bring social, 
political, economic and biomedical challenges for 
the current and future generations worldwide. Ras-
mussen et al. report predicted that by 2050, 33% of 
developed countries and 22% of developing countries 
population are over 60 years old. This is representing 
a doubling of the elderly fraction of the population 
worldwide. To meet the challenge the researchers use 
a multi-faceted interdisciplinary approach. The aim 
is to develop cost effective and efficient methods and 
reach consensus on how to allocate limited resources 
to meet the competing medical, social and economic 
needs and priorities of different age groups.    

Several techniques are developed to measure 
health ageing. The progress is along both single and 
multidimensional measures with different focus on 
biological ageing, predictions of longevity and genetic 
healthy ageing. 

Biological aging is a complex process. Lara et al. 
(2013) do not find a single, simple and reliable mea-
sure of how healthy an individual is ageing. The 
authors use the healthy ageing phenotype (HAP) in a 
large literature on lifestyle-based intervention stud-
ies. The aim is to identify the key features of healthy 
ageing and to identify or develop tools for measuring 
these features. The selected domains include physio-
logical and metabolic health, physical capability, cog-
nitive function, social well-being, and psychological 
and subjective well-being. These are expected to pro-
vide a holistic characterization of the healthy ageing 
phenotype. The authors propose a panel of outcome 
measures which could be deployed in communi-
ty-based, lifestyle intervention studies. The authors 

recognize that broader agreement on the concept of 
the HAP and on tools for its measurement is neces-
sary to have a wider utility and to facilitate compar-
isons of healthy ageing across diverse lifestyle-based 
intervention study designs and studied populations.  

A second approach to measure or predict healthy 
ageing is discussed by Vanhooren et al. (2009) who 
uses N-glycan profiles as measurement tools. Protein 
glycosylation is the most common form of co-trans-
lational modification of proteins. It increases the 
diversity of the functions of proteins encoded in the 
genome. The authors show that two N-glycan struc-
tures present in human blood glycoproteins change 
with ageing, and that one triantennary glycan is cor-
related with tumor stage in hepatocellular carcinoma 
patients. Therefore, an examination of alterations 
in serumglycan fingerprint by using the suggested 
platform could be a suitable tool for monitoring the 
healthiness of ageing and for assessing the effective-
ness of ageing interventions. It could also be useful 
for detection and follow up of health conditions and 
monitoring the effects of treatment.

A third approach to measure healthy ageing is 
obtained from the integrated European project Genet-
ics of Healthy Ageing (GEHA) that was initiated in 
2004. The aim of the project was to identify genes 
involved in healthy ageing and longevity. Shytthe et al. 
(2011) mentions that in a first step, the project recruited 
pairs of siblings and a control group for each sibling 
pair from 11 European countries. A biological sample 
been collected from each participant, and information 
from basic physical and cognitive measures as well as 
health, life style, and family composition are obtained. 
From 2004 to 2008 a large number of nonagenarian 
siblings aged 90 years or more were identified and 
included in the project. Shytthe et al. view the GEHA 
project with access to a unique database to represent 
a unique source in the search for genes related to 
healthy ageing and longevity.

Healthy Ageing

This section presents the healthy ageing con-
ditions in china. The aim is to identify policies 
and their implementations and outcomes to gain  
experience in formulation of appropriate policies 
in china to address the challenges of ageing  
population.

Health refers to physical, mental and social well-be-
ing as expressed in the WHO definition of health. 
Healthy aging is defined as the development and 
maintenance of optimal health and function in older 

THE SOcIAL AND EcONOMIcS Of HEALTHY AGEING IN cHINA
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adults in a society. This is most likely to be achieved 
when communities are safe, actively promote health 
and well-being, and use health services and various 
community programs to prevent or minimize prev-
alence of various diseases. Active ageing is a pol-
icy that aims to extend healthy life expectancy and 
quality of life for all people as they age. Maintaining 
autonomy and independence for older people is a key 
goal in the policy framework for practices of active 
ageing in Europe. Europe has a well-developed wel-
fare system with large investment in elderly care and 
quality of life.

Developing countries experience demographic 
changes in the form of lowered fertility and an 
increase in longevity leading to altered population 
age structure. China has more older people than 
any other country. According to the 2010 census, 
the number of people aged 65 years and older was 
119 million, i.e. 8.9% of a population that is ageing 
fast and is expected to double in half of the time for 
Europe. By 2050, China’s ageing population will 
match or exceed that of many of today’s developed 
countries. The ageing in China has three distinctive 
features: (i) Chinese people by tradition rely on their 
family for old age support, (ii) China’s population 
had a large decrease in its proportion of children 
as a result of the one child policy, and (iii) China is 
undergoing rapid urbanization characterized by a 
massive migration of younger workers from rural 
regions (see Zhou et al., 2014).

The ageing population in China is unique and 
accelerating reaching its peak by the middle of the 
21st century. Dong and Ding (2009) find the range 
of products and scale of services and their qualities 
lag far behind the needs of the elderly. They attempt 
to identify ways to address the ageing population’s 
needs. In meeting the increased needs and con-
sumption demand, they suggest improving geriatric 
and gerontology education, and supporting elderly 
institutions and elderly care. They consider methods 
used by other countries as reference and adapt it to 
the local conditions. They suggest changes in the tra-
ditional elderly care by caretaker adult children and 
concepts of death by introducing hospice care.   

The health of the older population determines 
its needs for care. There are some positive and neg-
ative forces for dynamics of healthy aging in China 
reviewed by Smith et al. (2014). The first positive 
force is associated with economic development and 
growth in technology and education. A second pos-
itive force is attributed to increasing detection and 
treatment of disease, and reforms that promote the 
availability of health insurance and health services 
as well as eased research transparency. The negative 

forces center on disturbing trends in personal health 
behaviors such as growing rates of smoking, obesity 
and pollution. Other changes are related to rise in fer-
tility rates, rise in continued migration leaving grow-
ing numbers of elderly parents geographically sepa-
rated from their caretaker adult children. 

In another study Wang and Chen (2014) discuss the 
way ageing challenges health care in China. Accord-
ing to China Research Center on Ageing (CRCA), the 
elderly population reached 202 million in 2011. More 
than 100 million have non-communicable diseases, 37 
million have diabetes and about 23 million are older 
than 80 years causing pressure on the health care and 
widespread social concern. The authors point to dis-
parities in access to health insurance and insufficient 
resources available to elderly care, leading to subopti-
mum services. An acceleration of the development of 
community-based primary health care for the elderly, 
improvement in basic knowledge about health, and 
investment in health education, promotion of health 
behaviors and scientific development are recom-
mended.

Mohanty (2014) provide comments on Smith et al. 
(2014) suggesting a number of policy interventions to 
face the healthy ageing in China. One policy instru-
ment is raising the retirement age with potential to 
retain older workers and utilize their experience to 
improve their financial security and sustained overall 
economic growth. 

The Economics and Policies of 
Healthy Ageing
Economics helps to determine resources require-
ments allocated to alternative policies to address 
health ageing. It can help to identify different alter-
native care systems and their associated costs and 
benefits. Various methods are used to estimate pro-
gram effects and to select cost effective care meth-
ods. The focus is increasingly on urban migration, 
infrastructure investment and healthy ageing and 
elderly care.  

The economics of healthy ageing
The literature on ageing has developed rapidly. A 
selected list of studies focus on: population ages chal-
lenges for health care (Dong and Ding, 2009), the 
role of globalizing local knowledge system to diet and 
healthy ageing (Heinrich and Prieto, 2008), healthy 
ageing and home in five European countries (Six-
smith et al., 2014), the ageing of the Chinese popu-
lation and the cost of health care (Hou and Li, 2011), 
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factors of successful ageing (Dahany et al., 2014), 
ageing, longevity and health nexus (Rasmussen et 
al., 2011), healthy ageing in China (Smith et al., 2014; 
Mohanty, 2014), health status and associated factors 
among the community dwelling elderly (Chao et al., 
2013), measurement of the healthy ageing (Lara et al., 
2013), and others.

With reference to 2050 projection Hou and Li 
(2011) suggest there will be about 115 million elderly 
citizens over 80 years old as a result of the 1979 one-
child policy, requiring serious planning to cope with 
the demand. The authors provide quantitative mea-
sures of the elderly dependency ratio and the cost of 
medical insurance. The medical insurance premium 
varies greatly by costal/inland, rural/urban and gen-
der dimensions. Health care services have tradition-
ally been biased towards urban population. Using the 
Taiwanese experience, Hou and Li propose incentive 
schemes to manage and reduce the cost of health 
care. A balanced development and investment in 
health is recommended to ease the burden of ageing 
population.  

Qiu (2007) and Wang and Chen (2014) mention 
that a ticking time bomb is faced by China’s ageing 
population. China has 6 million patients with demen-
tia and, with a rapidly ageing population, it is esti-
mated China will have 1 million new cases every year. 
It is predicted that by 2040 there will be as many peo-
ple with dementia in China as in the rest of the world 
put together. Dong and Ding (2009) look at ageing in 
China both as a challenge and also as an opportunity. 
It is crucial for the government to plan policy and 
allocate health and welfare resources for the future. 
An attempt is made to identify ways to begin address-
ing China’s aging population needs. 

The Journal of the Economics of Ageing (Bloom and 
Eggleston, 2014) has published a special issue, where 
the focus is on economic aspects of population ageing 
in the world’s two population superpowers: China and 
India. These countries have been the subject of com-
parison for many years. The aim here is to fill the gap 
in literature on their relative political and economic 
development, but little analysis is available of the pos-
sible economic consequences of demographic trajec-
tories of their population ageing. 

Urban healthy ageing
The largest human migration in history has been seen 
in China after the open door policy of 1970s. Migra-
tion has strong implications for public health ser-
vices. Gong et al. (2012) using provincial data show 
evidence of a rapid trend in rural-to-urban migration. 
The growing city size and urban population together 

with insufficient urban infrastructure, growing envi-
ronmental problems and hazardous living environ-
ment, as well disease burden, are major urban public 
health challenges. To address these health challenges, 
Gong et al. suggest innovative health policies focused 
on the needs of the migrants. The authors list a num-
ber of economic, social and environmental push and 
pull factors driving migration in China. 

The health status and associated factors such as 
community dwelling of elderly in certain district of 
Nanjing in China is evaluated by Chao et al. (2013). 
An elderly health assessment index computed using 
self-rated health indicators of different groups, sug-
gests suboptimal general health status. The index 
dimensions include body function, self-care ability, 
emotional personality, and memory functions. The 
findings demonstrate that emotional and social sup-
port are more important than financial support for 
promoting the mental health of the elderly. It provide 
a basis for development of health management with 
focus on healthy ageing of the elderly in China. 

Residential care is increasingly becoming an alter-
native option for many of the elderly in Beijing. Cheng 
et al. (2011) aim to shed lights on the well-being of 
elderly residents in residential care facilities and how 
the environment affects their everyday activities and 
health. From a perspective of health geographies, they 
seek to understand  the relationship between ageing, 
health and living environment. The results show that 
physical and social environment and individual char-
acteristics and family support influence their physical 
and sociological well-being. The study sheds light on 
future research used to cope with challenges of ageing 
Beijing. 

Urbanization through demographic shifts affect 
human health and challenges urban sustainabil-
ity involving balancing aspects such as culture, 
socio-economic, technical, environmental and eco-
logical factors. Li et al. (2012) review the research on 
this relationship in Asia in countries with large pop-
ulations and rapid urbanization. Urbanization offers 
both opportunities for improvements and also leads 
to problems with public safety, public health and 
social equity in East Asia. China is a major contrib-
utor to worldwide infectious disease burden. Japan 
provides many good examples of how to cope with 
the challenges to achieve urban sustainability by bet-
ter understanding urbanization and human health.

The issue of healthy ageing at home in five Euro-
pean countries is studied by Sixsmith et al. (2014). 
They examine the relationship between home and 
healthy ageing. The data analysis identified five ways 
in which the elderly constructed healthy ageing with 
practice and policy implications including: home and 
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keeping active, managing life styles, health and ill-
ness, balancing social life, and balancing material and 
financial circumstances. Based on the physicality and 
spatiality of the home, research suggest a number of 
measures to enhance the notion of healthy ageing and 
creation of meaningful space.

Factor Influencing Healthy Ageing
This section provides a review of the literature on 
investments in healthy ageing that can have a positive 
effects on healthy ageing outcomes aimed to reduce 
social inequality, and the needs and costs of elderly 
care. The types of investments include changed 
views towards a multi-dimensional view of well-be-
ing, assessment of the effects of therapy on quality of 
life, investment in child heath to foster healthy age-
ing, promoting dietary pattern, exercise habits with 
health linkages, the use of integrative approach to 
learning, community-based care, and emphasize on 
determinants of successful ageing.

Investment in well-being 
Unlike the Marmot Review (Marmot and Bell, 2012) 
argument that societies should focus on reduc-
ing health inequalities by removing the unfair 
socio-economic gradient in health and reducing the 
social inequality, Canning and Bowser (2010) argue 
that a better goal is to improve health, income and 
socio-economic outcomes for the most disadvan-
taged in society through direct health interventions 
particularly in early childhood. Unlike the simple 
focus in economics on income per capita as a measure 
of well-being, they suggest a multi-dimensional view 
of well-being. Kim (2013) showed positive effects 
from therapy on the elderly in forms of reducing neg-
ative emotion, improving self-esteem, and decreasing 
anxiety. 

The increased life expectancy has led to increased 
focus on the full ageing process including younger 
population in ageing research. Felix et al. (2014) 
develop a conceptual framework for child health 
treated as a dynamic state permitting optimal physi-
cal, mental and social functioning and optimal qual-
ity of life used as starting point for healthy ageing 
research. This conceptualization of child health 
and its dimensions can serve as a platform to build 
a framework with a broader focus on healthy ageing 
across the life course.

Healthy ageing and diet
Research shows that diet and health are strongly 
linked. There is tendency toward functionalizing 
food and tailor made for specific groups in the society. 
Diet is an efficient way to allow for healthy ageing. In 
an earlier study Heinrich and Prieto (2008) assessed 
how diet been evolved in the past century to make 
inference about diet in future. Of particular interest 
are the explanation of changes in dietary habits and 
their impacts on health as well as transitions from 
local to global and science-based evidence. Other 
characteristics than healthy, food must be convenient 
and easy to prepare. Thus, healthy ageing requires us 
to look at a multitude of aspects of foods.

A number of dietary patterns are associated with 
reduced risk for cardiovascular and age-related dis-
eases. The traditional diet of Okinawa, Mediterranean, 
DASH diet and Portfolio diet are among such dietary 
patterns sharing characteristics and nutrient con-
tents. The important shared features of these healthy 
dietary patterns include: high intake of unrefined car-
bohydrates, moderate protein intake with emphasis on 
vegetables/legumes, fish, and lean meats as sources, 
and a healthy fat profile. Together they reduce the 
socio-economic costs of chronic diseases burden and 
promote healthy ageing and longevity. Effective public 
health policies and programs can do much to mitigate 
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the risks and to help individuals to remain healthy as 
they age. 

Along the same lines as those listed above, Zhao 
et al. (2013) investigate the empirical relationships 
between diet, chronic health outcomes and health 
information. They disentangle the effects of income 
on demand for health and the role of information on 
health status of consumers by adjusting their lifestyle 
toward healthier ones. Individuals are expected to 
adjust their diet in a healthier direction upon receiv-
ing negative health information. Based on Chinese 
data, they present evidence on the effects of hyper-
tension diagnosis on food consumption reducing fat 
intake. Changes in food consumption and health out-
come is influenced by level of education and income 
of individuals. Healthy dietary and exercise habits 
contribute to healthy ageing and quality of increasing 
life expectancy. 

Other factor influencing healthy ageing
The increased life expectancy and the need to main-
tain health in older age is a key challenge facing gov-
ernment across the world. Shneerson et al. (2014) 
find the health systems based on biomedical model 
ill-suited to the complex needs of older people. The 
authors suggest an interpersonal education aimed 
to train multi-disciplinary health care students and 
members of community. The shared care and integra-
tive approach to learning can be achieved by involv-
ing patients and public in collaboration to support 
healthy ageing. It is expected that the new approach 
will promote a better approach to healthy ageing.  
Silva and Correia (2014) discuss ways in which web 
and telecommunication have brought beneficial 
changes to people’s daily life. The elderly people 
have been affected by the digital divide. There is a 
need to suggest new solutions tailored to the needs 
of elderly. In order to understand how technology 
and social networking can enhance elders’ lives and 
promote active ageing Silva and Correia discusses 
the challenges of adjustment to the new trends in 
emerging technologies. An example is ActiveBrain is 
a social online cognitive training platform. It covers 
brain training, stress sharing and elderly support to 
maintain the elders’ interpersonal communications 
by being socially connected with others. 

Summary and Conclusions
There is an increasing need for healthy ageing as 
an efficient way to address the challenges of rapidly 
increasing numbers of elderly people in China. The 
ageing population is referred to as a ticking time 

bomb. Since health is an important determinant of 
economic growth and competiveness, investment in 
health at an early stage will help to achieve optimal 
healthy ageing objectives and thereby reducing the 
resources needs and costs of care while contributing 
positively to economic and social well-being. This 
study provided a review of the literature on healthy 
ageing focusing on alternative approaches, policies, 
practices and resources identified to ease the pres-
sure from an ageing population and their estimated 
benefits and quantified effects. 

The major sources of increased number of elder 
people in China are the one child policy, education, 
technological progress, health insurance, improved 
material standards and rapid urbanization. These 
explain the continuous increasing life expectancy 
while deteriorated trends in lifestyle contribute to 
the increased need for costly health care. None of the 
former categories can or should be reversed, while 
the later behavioral factors can be influenced through 
investment in preventative measures to reduce 
long term resource needs in the long run and at the 
same time improve the general economic and social 
well-being in the society.  

A summary of the present situation in China 
revealed that health in general refers to physical, 
mental and social well-being, while healthy ageing is 
defined multidimensionally as the development and 
maintenance of health and function in older adults. 
Its various proposed measures focus on biological 
ageing, protections of longevity, prediction of healthy 
ageing, and identification of genes related to healthy 
ageing and longevity. In recent decades there has 
been a growing awareness of of the ageing problem 
and development of strategies to cope with ageing. 
There is evidence of social and economic benefits of 
such investments. 

The current interdisciplinary research focus is on 
development of therapeutic interventions with high 
resource use priorities to enhance the quality of life 
and to develop cost effective care methods. While in 
looking at the limited resources to address enormous 
ageing problem, coping with health inequalities and 
fairness by reducing the distance between knowledge 
and policies, development of various integrative com-
munity programs, investment in education and pub-
lic safety, diseases preventions, improved geriatrics, 
changes in care traditions, and cost effective inter-
ventions for chronic brain disorders are among active 
measures practiced. The relationship between home 
and healthy ageing, interpersonal and socially con-
nectedness, health-diet linkage, maintenance of opti-
mal cognitive, metal, physical, social relationships is 
an efficient way to perceive healthy ageing. 

THE SOcIAL AND EcONOMIcS Of HEALTHY AGEING IN cHINA
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A Breath of Fresh Air
Step into a government building, far from the usual drab institutional monolith
Wong Li Za

Socso rehabilitation Centre Administration Block

 A  s we drive into the area, the semi-open, high 
ceilinged lobby of the administration build-
ing exudes a welcoming feel. Three skylights  

provide natural lighting in the porch, which is sepa-
rated from the interior by a green-tinted glass panel. 
Walking inside, the familiar logo of Malaysia’s Social 
Security Organisation (Socso) rests on the main wall 
behind the reception desk.

We are at the Socso Rehabilitation Centre in 
Malacca, the biggest and first such centre in Malaysia, 
and probably South-East Asia, that combines medi-
cal and vocational rehabilitation with an allied health 
institute. It is also the first rehab centre under Socso, 
which has 6.4 million contributors now.

“The whole concept of this rehab centre is in line 
with our objectives. We don’t want to just pay out com-
pensation and pensions, or merely give treatments to 
Socso contributors. We want to offer them a second 

chance in life after an accident. We want to give them 
the opportunity to return to their jobs or at least equip 
them with living skills to manage themselves and be 
independent,” says Datuk K. Selvarajah, Socso chief 
executive officer and director general, during an inter-
view in Kuala Lumpur after our tour of the centre.

More than that, the centre – located in Malacca’s 
Bandar Hijau, Hang Tuah Jaya – is proudly a green 
building.

“It’s a good location, not very far from the Klang 
Valley. The piece of land was developed by Yayasan 
Melaka, who offered it to us. Bandar Hijau is a new 
growth area and we are one of the pioneer institu-
tions there,” says Selvarajah. 

“The whole area is a green zone and is designated 
for institutional buildings. Going green is the order of 
the day and we wanted to adhere to the Government’s 
objectives of being environmentally-friendly,” he adds.
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The administration building is certified under Malay-
sia’s Green Building Index (GBI), the green rating 
tool for buildings to promote sustainability in the 
built environment. According to greenbuildingindex.
org, “a Green Building focuses on increasing the effi-
ciency of resource use – energy, water and materials 
– while reducing impact on human health and the 
environment during the building’s life cycle through 
better siting, design, construction, operation, mainte-
nance and removal”.

The firm that designed the centre is Arte Axis 
Design Group, which consists of Anuar Aziz Archi-
tect, Arte Axis Atelier and Arte Axis Interior. The 
centre’s facades are built with low-e (low-emissiv-
ity) glass panels, which reflect 60% to 70% of heat. 
The cost of these panels for the administration block 
alone is RM6mil but, as Selvarajah points out: 

“They may cost quite a lot but in the long run, it 
will save electricity costs.”

Mokhlis Abdul Rahim, resident architect with 
Anuar Aziz Architect, explains further:

“The low-e glass panels are a key feature of this 
project. This type of glass reflects heat, leading to 

lower energy needed to cool a room. It takes about 
five to seven years to get energy savings back from the 
low-e glass, so it is a viable solution in the long run,” 
says Mokhlis.

Facades facing west do not feature glass panels, 
only concrete, to minimise heat inside the build-
ings. The buildings are also designed to allow natural 
sunlight and air in through skylights and air wells, 
by keeping ceilings high, and using an open con-
cept interior design. The features succeed so well at 
introducing natural light that artificial lighting isn’t 
required during the day – which is quite unusual for 
an office building.
The administration building lobby has no air-con-
ditioning, as the high ceiling and other design fea-
tures promote natural cooling. Insulating materials 
– including aluminium cladding – on the roof and 
certain walls are also used to keep heat out. To further 
reduce its energy footprint, the complex has a cen-
tralised air-conditioning system and water chillers.

“The Building Automation System with a smart 
thermal control feature allows chillers to be switched 
on at designated times automatically to suit oper-
ations and to achieve the required conditions and 
regulate usage. The system – which also controls the 
lighting – optimises energy saving and the comfort 
level of occupants,” says Edmund Cheong, the cen-
tre’s deputy director and head of administration.

Lights used are the LED (light emitting diode) T5 
type, which uses 30% less electricity compared to 
regular lights.

Completed on July 31 last year, the complex also 
features a rainwater harvesting system – four under-
ground reservoirs, each with a capacity of 4,540 
litres, supply water for the landscaping’s irrigation 
system. All roofs in the area serve as water catch-
ment channels that direct the water into under-
ground pipes. The water is then filtered before 
being stored in concrete tanks. A network of pipes 
all around the area operate by way of gravity, mak-
ing use of the sloping grounds. Once the hoses are 
plugged in, the water will flow out, much like an 
aqueduct system.

Since the landscaped area spreads across 22ha, 
keeping the grounds watered is no joke. However, the 
centre’s monthly water bill is only around RM6,000 
a month thanks to the rainwater harvesting system. 
Street lamps all around the compound are solar-pow-
ered. Each street lamp system costs RM25,000. There 
are 75 systems in the entire area. The centre’s buggies 
also run on electricity to minimise carbon emission.

Seventy per cent of the waste built up during the 
entire construction period was also successfully 
recycled. The centre is currently operating at one-

A BREATH Of fRESH AIR

SrC overall master planning

Low-e glass; façade aesthetic and energy saving
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third of its full capacity. The current electricity bill is 
around RM170,000 a month, of which approximately 
RM110,000 is used to cool the buildings.

“When fully operational, the cost is expected to be 
RM420,000 a month on average, of which RM275,000 
is expected to go towards cooling. I think for a facility 
of that size, it is very reasonable,” says Selvarajah.

The Socso Rehabilitation Centre was shortlisted for 
the World Architecture Festival 2014 Awards under the 
Health category. Although it didn’t win, being short-
listed still served as a boost to Anuar Aziz Architect. 

However the centre won the Silver Award under 
the ‘Public and Institutional’ Category of the 2015 
PAM Awards (Pertubuhan Arkitek Malaysia – Malay-
sian Institute of Architects).

The whole idea was to create a green rehab centre 
with emphasis on access for all. “When we talk about 
universal accessibility, it’s not just about the patients 
who come in but also the children and the elderly 
who may come and visit. This whole area is designed 
with equality and inclusiveness in mind,” says Datuk 
Ar. Saiful Anuar Abdul Aziz, managing director and 
principal of Arte Axis Design Group.

Besides being wheelchair-friendly, all around the area 
are tactile floor tiles for the blind while for the deaf, 
there are vibrating beds in their rooms to warn them of a 
fire or other dangers. Developed at a cost of RM238mil, 
the centre is spread out over gently undulating land.

The idea was to work around the natural contours 
of the land, with minimal cutting or filling of soil. 
The lower part of the area contains a pond, while the 
main buildings are located on higher ground and well 
spread out.

“The challenge was in having the buildings far 
apart yet maintaining a slope gradient that is friendly 
for wheelchair users,” says Saiful. 

That was how the idea of the primary spine came 
about, to balance the gradient from one point to 
another so that wheelchair users can move about 
with ease. This covered pathway connects all the 
buildings and is designed not only as a walkway and 
buggy path, but also serves as an exercise platform. 

“It’s not all flat but has a slight gradient, because 
once patients go out into the real world, it will also 
be like that. So we want the environment to be dis-
abled-friendly yet we do not want to spoil them,” 
explains Saiful.

Creepers have been planted along the sides of the 
pathways and trained to go over the top along trel-
lises. There are also pause stations, or sitting areas, 
along the paths.

The medical rehabilitation centre is located next 
to the administration building and is designed in the 
shape of an open palm, hence it is fondly known as 
the “five fingers”. There are five rehab facilities there, 
which includes sensory services, physiotherapy, a 
hydrotherapy pool and a work hardening section.

Work hardening is the last therapy section that 
patients go through prior to returning to work to 
make sure they can function when they return to 
their jobs. It is also equipped with the latest facili-

The Primary Spine

Medical rehabilitation Block

Natural contours and yet friendly for wheelchair users
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in between the five rehab sections that also serve as 
exercise stations.
An interesting area in the centre is the Sanctuary Gar-
den located between the medical rehab block and the 
ward. It features an eye-catching wall comprising old 
style tiles painstakingly painted in different colours 
on the inside.

“We want patients to feel they are part of the out-
side environment in this open space. We played with 
colours in the tiles as part of the rehab element,” says 
Mokhlis, who showed us around the area with other 
staff from the centre.

Above the area is a steel roof designed like a hand-
held, folding fan. “This roof serves as the best exam-
ple of a wind tunnel,” adds Mokhlis.

Indeed, standing there, we could feel a consistent 
breeze passing through.

Leading the way in rehab
Since Socso Rehabilitation Centre took in its first 
patient on Oct 1 last year, it has received over 120 
patients (as of Feb 13). At full capacity, the two 
hostels can accommodate 300 patients. Under Soc-
so’s return-to-work programme, patients undergo 
physical and vocational rehabilitation so they can 
rejoin the workforce. Vocational skills offered 
include hospitality, sewing, electrical work, design 
and laundry.

“Spirituality is also very important in rehab,” says 
Saiful.

The centre’s surau is surrounded by the core 
buildings, with a design concept based on enlight-
enment. The roof curves towards Mecca and the 
building features aluminium louvre windows 
to promote natural sunlight and air flow. A sec-
tion specially for the wheelchair-bound to per-
form ablutions with ease is also incorporated. For 

A BREATH Of fRESH AIR

ties like the robotic rehabilitation system for patients 
with spinal cord injuries.

“We try to simulate their workplace environment 
and see what are the specific tasks that they do at 
work, down to the detail of the types of doorknobs, 
to prepare them to go back to work,” says Dr Hafez 
Hussain, deputy director and head of clinical rehabil-
itation at the centre.

From the start, the idea was to move away from 
the entire rehab centre having a typical hospital 
environment.

“When we walk into the centre, there must be a 
soothing effect, like walking into a holiday resort. 
Patients are going through a difficult period while 
under therapy, so we must give them motivation 
and encourage them during their rehabilitation and 
recovery period,” says Selvarajah.

Colour palettes are kept light for a calming effect. 
Extensive use of trees and various plants and creep-
ers to create a garden concept to promote the healing 
and recovery of patients was incorporated.

A total of RM8mil was spent on landscaping. 
“The budget is quite high but we believe that healing 
must be complemented by nature,” says Saiful, add-
ing that there are also pocket gardens with pergolas 

The Santuary garden

Colourful feature wall at the Sanctuary garden

“The budget is quite  
high but we believe  

that healing must be 
complemented by nature”
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non-Muslims, there is a spiritual, or quiet, room 
located in the hostels. 
At the end of our site visit, we stop by the staff cafete-
ria, which features an aluminium-strip, curved ceiling 
that promotes air flow and creates more open space. 

“The concept of green technology is a financially 
viable proposition. It’s also good for the environment 
and promotes cost savings in terms of utilities. The 
initial capital expenditure may be higher but in the 
long term, it will save costs. It’s a good model for other 

Inviting entrance to the staff cafeteria.

Datuk Ar. Hj. Saiful Anuar Abdul Aziz

Principal, Anuar Aziz Architect

He completed his B.A (Hons) Architecture in 1987 at 
North East London Polytechnic and his Diploma in 
Architecture at Polytechnic of East London in 1990. 
Upon completing his RIBA Part III in the UK; he 
returned to Malaysia in 1992.

He incorporated Anuar Aziz Architect in 2000; 
subsequently forming Arte Axis Design Group into 
an award winning boutique multidisciplinary design 
practice specialising in sustainable build environ-
ment. The Group specialises in Healthcare Facilities, 
Master Planning, Innovative Architecture and Cre-
ative Interior Design.

His design philosophy was influenced by his tutor 
Ms Christine Hawley and her partner Professor 

Sir Peter Cook at the heights of the Deconstructiv-
ist architectural movement. Keeping to the spirit of 
deconstructivist design principles, manipulation and 
complication of geometry was applied to the func-
tional, structural, and spatial aspects of the building 
designs.  

His architecture language is intellectual and 
research-based. The works evolved from an evolution-
ary design process, exploring and testing ideas while 
focusing on the Clients’ objectives, functional disci-
pline and value added design. Designs are site specific 
where environmental issues are resolved by incor-
porating green design principles while ‘salutogenic’ 
design ideas are sensitively incorporated.

institutional facilities,” says Datuk K. Selvarajah, Socso 
chief executive officer and director general. 

“Other than its green features, the rehab centre 
is also the first of its kind in this part of the world 
to integrate physical rehabilitation with vocational 
training,” adds Selvarajah. 

Since it opened, the centre has had visitors and 
delegates from different countries including China, 
Germany, Indonesia, and Japan who came to study 
the design and concept. 
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A ddressing these challenges calls for innovation: 
to manage healthcare with greater efficiency, 
ensuring better healthcare quality for a greater 

number of patients, and for reduced costs. Innovation 
is not confined to technology, but extends to design, 
research, financing, regulations and partnerships.

In this paper, our aim is to explore ways to advance 
the quality of patient care by creating and embrac-
ing healthcare innovations and developing scientific 
knowledge in which design and technology play a 
central role. As architects, designers and medical 
planners, we envision design as good platform to inno-
vate and also provide patients with better healthcare 
experiences. This paper outlines the top five trends in 
innovation – Clinical Lab Design, Emergency Disas-
ter Preparedness, Clinical Care Team, Neuro-Archi-
tecture, Lean Design Process, each illustrated using 
the new Macau Island Hospital as a case study.

Innovation in the Healthcare Industry
Angela Lee, Kenneth Webb, Andrew Jaeger ⁄ Editor: Brinda Sengupta

CLINICAL LAB DESIgN
Healthcare design has always focused on the 
patient-centred spaces such as patient rooms. On the 
other hand, clinical laboratories are among the hospi-
tal’s most important spaces where specimens are tested, 
and are gaining increased attention in terms of architec-
ture and design planning. The objective is to design a 
clinical lab environment that is more efficient and effec-
tive in managing the flow of staff and specimens.

Open plan design
The latest lab design concept is the Open Plan, or 
Big Room concept, featuring wide open spaces with 
no interior walls. This allows greater flexibility and 
the layout to be reconfigured as necessary. Power, 
data and gases are mounted overhead, rather than 
provided through the floor or walls. Modular case-

Healthcare challenges are faced by every country, and even more so in the face of the ever chang-
ing technological and social landscape. Asian countries are no exception to these challenges. While 
developing countries like Cambodia struggle to improve public access to basic healthcare services, 
addressing contagious diseases and infant mortality, developed countries like Japan battle chal-
lenges of a rapidly ageing population together with a rise of illnesses such as diabetes, cancer and 
cardiovascular diseases. 

Macau Island Hospital, Pediatric Clinic.
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work, which is often equipped with wheels for easy 
relocation, is used instead of fixed cabinetry. Sinks 
and floor drains, which cannot be moved without 
major construction, are placed in areas that are 
unlikely to change, such as along aisles and walk-
ways. Drains are also installed in a regular grid for-
mation throughout the lab, then capped or uncapped 
as needed. 

This arrangement is especially useful with ana-
lyzers that require a de-ionized water feed, and need 
access to a nearby drain to discharge waste water. 
Using this type of design, a lab director and techni-
cian could reconfigure a portion of the lab themselves 
over a weekend to add an analyzer, and have it up 
and running for testing on Monday. There’s no need 
to engage a contractor or the hospital’s construction 
services department to put up temporary barriers, cut 
down gypsum board and stud walls or reroute plumb-
ing. Hospitals don’t have to develop phasing plans or 
suspend operations to update lab workspace. This 
gives the advantage of flexibility, efficiency, as well as 
saves great amount of time, money and unnecessary 
manpower.

Automated testing
Automated testing systems are an advancing lab tech-
nology that is facilitated by open plan lab design. With 
traditional standalone analyzers, technicians tend to 
batch specimens until there is enough for a full load, 
before placing specimens onto each analyzer, run a 
batch, then unload the analyzer when testing is done. 
Standalone instrumentation often requires a high 
number of technicians, as one technician can only 
load, unload and monitor a small number of analyz-
ers at any one time.

In an automated system, analyzers are arranged 
along a robotic track that operates much like a con-
veyor belt. Technicians load individual specimens 
onto the track in real time as they arrive at the lab. The 
automated system handles everything from de-cap-
ping and re-capping tubes, allotting specimens and 
labelling the new tubes, delivering them to centri-
fuges as necessary, loading them onto the appropriate 
analyzers for testing and automatically storing and 
archiving them until they are ready to be disposed of. 
Such automated systems are able to retrieve a specific 
specimen often days later and re-run it for additional 
testing, all without a technician ever having to touch 
the specimen again.

Depending on the number of analyzers, automated 
systems may involve 50 to 60 feet of linear track that 
is bolted to the floor. This automation line functions 
as the backbone of the lab. It should be located where 

it won’t act as a barrier or bisect any traffic or work 
flow to other more manual testing areas of the lab. In 
addition, the front end, or pre-analytic section of the 
line should be placed as close as possible to where 
specimens come into the lab. Ideally, a specimen pro-
cessor sitting next to the lab’s pneumatic tube station 
will be able to take specimens out of the tube and 
simply turn in his or her chair to drop the specimens 
directly into the inlet of the automated testing line, 
with no wasted movement or time.

Because most automated lab systems are scalable, 
they function well in labs with open plan designs. A 
lab can start, for example, with two chemistry analyz-
ers; in a few years, the lab could easily extend the line 
to include a third analyzer. Or, the lab could replace 
an analyzer with one that can perform a higher num-
ber of tests per hour. The open plan design allows for 
future modular growth with minimal readjustment 
needed to the lab layout. For the most part, the more 
you can automate, the better. 

Almost every time you have a technician doing 
something manually by hand, it slows down the pro-
cedure and increases the error rate. By automating 
repetitive processes, you can make the most of the 
intellectual capital of highly skilled, highly trained 
technicians. Instead of spending their time preparing 
specimens or slides—mechanical duties that can con-
sume their work days—they are able to do what they 
do best, which is using their cognitive problem-solv-
ing skills to analyze results.

genomics
Another potential healthcare revolution is develop-
ing within the world of genomics, a genetic discipline 
that applies recombinant DNA, sequencing methods 
to sequence and assemble genome structures. It is 
found that genetic factors play a role in nine of the 
ten leading causes of death in the United States.

Popular biotech and pharma companies are con-
centrating on certain diseases such as acute lympho-
blastic leukemia, breast cancer, cystic fibrosis, heart 
disease and diabetes, all of which have genetic com-
ponents which could be addressed with a genomic 
approach. Investment entry-points include biotech-
nology, pharmaceuticals and research and testing 
facilities. Genomic studies in cancer treatment, for 
example, can be used to develop clinically validated 
tests providing the genomic profile of a patient’s 
tumor and can help understand whether patients are 
likely to respond or benefit from cancer treatment 
and therapies. This could help healthcare providers 
better treat patients and manage their disorders with 
greater understanding.
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Future growth and change
Well-designed clinical labs provide an ample amount 
of space for maximum flexibility that enables labs to 
grow, change and adapt for the future. It also pro-
vides the infrastructure needed to take advantage of 
the latest developments in technology and medicine. 
Sufficient power and data, robust heating and venti-
lation, careful design of engineering systems, smart 
selection of appropriate materials and finishes are 
critical to create conducive clinical laboratories for 
relevance of use in the long term.

case Study: macau Island Hospital
With relevance to the above consideration in clinical 
laboratory design and planning, similar concepts are 
adopted as part of the architecture and interior plan-
ning of the new Macau Island Hospital in Macau, SAR.

The physical design of the clinical lab and the qual-
ity of systems implemented are flexible and versatile 
enough to accommodate not only hematopoietic stem 
cell processing, but also adaptable to introduce a wide 
range of potential cellular and gene therapeutic proj-
ects and trials in the future. This facility is designed 
to be ready to apply for the following accreditations/ 
certifications/registrations:

• CAP accreditation

• AABB accredited

• FDA registered

• FACT/ISCT accredited

• JACIE accredited

• ASHI/EFI accredited

CTAG testing and processing areas:
The Cell Processing laboratory has been divided into 
three areas;

1. The first area is a GTP / GLP (Current Good Tis-
sue Practice / Good Laboratory Practice) lab which 
is designed to accommodate all routine blood pro-
cessing for both autologous and allogenic blood col-
lection as well as Umbilical Cord Blood processing 
for cryopreservation. 

2. The second area is a cGMP (Current Good Manu-
facturing Practices) Lab which is utilized for more 
advanced applications, such as cellular mediated 
immune responses and invetro immunological testing.  

3. The third area is the Transplant Immunology lab-
oratory, and is designed to test for histocompati-
bility between donors and recipients, along with 
more basic testing methodologies. It contains Flow 
Cytometry, a Molecular diagnostic and therapy lab, 

including Genetic Pathology, Cytogenetic, and HLA 
(Human Leukocyte Antigen) testing.  Because all 
these functions are highly related to each other, 
the Transplant Immunology laboratory has been 
designed as one large open laboratory space, which 
facilitates staff interaction & cross training besides 
providing a flexible space which is easily reconfigu-
rable as testing methodologies and equipment con-
tinue to evolve and change in the future.

The cGMP Laboratory consists of:
• “Clean Rooms” for Routine Cell Processing. Each 

Processing room is Positive pressure; ISO-Class 
8 (Class 100,000) accessed via ISO-Class 8 (Class 
100,000) Ante-Rooms shared between the two pro-
cessing rooms. The ante rooms are positive pressure 
relative to the surrounding corridor, but at negative 
pressurecompared to the Cell Processing rooms. 

• “Clean Rooms” for Cell Therapy, these rooms will be at 
Positive pressure, ISO-Class 7 (Class 10,000) accessed 
via an ISO-Class 8 (Class 100,000) Ante-Room.

• And two negative pressure “Clean Rooms”; one for 
Gene Therapy and one for Viral Vectors.  

• A dedicated specimen reception area is provided 
for incoming materials. Staff Lockers are built for 
gowning & de-gowning. A Decontamination Room 
and dedicated Housekeeping Room are also part of 
the cGMP Suite.

The Cytogenetics Laboratory includes: 
• A Tissue Culture Room (Positive pressure ISO 

Class-8/Class 100,000)

• A Cell Harvest Room (Positive pressure ISO 
Class-8/Class 100,000) 

• A Dark Room 

• Routine Karyotyping, including human chromo-
some analysis, Karyotype characterization of new 
cell lines, confirmation of cell line identity or integ-
rity and high resolution chromosome analysis.

• A Banding Zone

• Workstations for Genetic Analysis 

• BAC Array Workstations

• CGH (Comparative Genomic Hybridization) uti-
lizing Conventional Chromosomal CGH and BAC 
Array CGH FISH validation.

• FISH (Fluorescence in situ hybridization) Processing

• Various assorted Immunological and Serological 
testing

• Tissue Storage/Cryopreservation 
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Fig.1: Lab Building, Open Plan Design
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EMERgENCy DISASTER PREPARED-
NESS AND PANDEMIC OUTBREAkS
At the frontline of Emergency and Disaster Prepared-
ness with a Spotlight on Potential Pandemic Outbreaks 
around the Globe

Emergency and Disaster Preparedness have become 
significant drivers affecting emergency and hospital 
design across the world. Events ranging from tsu-
namis, tropical storms, potential terrorist attacks 
and pandemic/contagious disease outbreaks have 
impacted the design of physical facilities and hospi-
tal operations in order to safeguard the public during 
quarantine and pandemic events.

Today Health Systems and Hospital Facilities 
across the globe are challenged with the issues asso-
ciated with pandemic events that are becoming more 
common and could have significant impacts on large 
segments of the population. Events over the course of 
the last decade, including outbreaks of H1N1, SARS 
and the recent outbreak of Ebola, have raised con-
siderable concerns about how to control and isolate 
patients with potentially highly contagious diseases. 

The CDC (Centre for Disease Control) and other 
worldwide health agencies have helped to define 
recommended protocols that establish infection con-
trol measures for varying levels of control of health 
related transmittable contagions and diseases. New 
recommendations are being formulated and devel-
oped to respond to constantly evolving infectious 
diseases and knowledge gained from the treatment 
of these health issues. Agencies around the world are 
re-evaluating the level of infection control and isola-
tion based on worldwide concern over the transmis-
sion of potential pandemic diseases. 

The recent media exposure around the 
Ebola outbreak in West Africa has only high-
lighted the need for sophisticated solutions 
effecting infection control operations and 
facility designs to support the operations. 
HKS has been at the forefront of emergency 
preparedness issues and its impact on facil-
ity design for the last decade. Many of the 
ideas that were conceived in the design con-
cepts of the Washington Hospital ER One 
project in Washington, DC are still being 
implemented and improved upon today. 
Project ER One was the first of its kind in the 
United States and was on the leading edge of 
design for the time. 

The ER One concept focused on three 
goals: scalability that conforms to fluctuat-
ing patient volumes, medical consequence 
management to allow continued oper-

ations in the midst of unknown events, and threat 
mitigation to help prevent and mitigate the effects 
of intentional harm or adverse natural events. Each 
of these concepts have been influential in helping to 
define how we begin to consult with our clients on 
the design of facilities and how these design solu-
tions can promote safety, efficiency and comple-
ment the efforts of the care givers during difficult 
emergency scenarios. 

macau Island Hospital  
Pandemic Outbreaks readiness
HKS was engaged by the Macau Health Bureau in the 
winter of 2014 to consult on the design of a new 1200 
bed Macau Government Hospital Complex in Macau, 
SAR. As the HKS team began to conceive the design 
and planning for the new hospital complex, emer-
gency and disaster preparedness were key elements 
of discussion during design phases. 

The new facility was designed with several key ele-
ments that support the hospital’s objectives for meet-
ing emergency and disaster preparedness initiatives.  

key Design elements
• Departmental Compartmentalization 

• Expandable/Convertible exterior space

• Mass Casualty Decontamination Design Solutions

• Dedicated Patient Transfer Elevators

• Emergency Observation Unit Conversion to Pan-
demic Isolation Floors

• Mechanical System Infrastructure (Seasonal/Pan-
demic Exhaust Design) 

Service Core & Virtucal Circulation

- 16th floor, Public lab Support, TB LAB

- 15th floor, Virology Lab, Employee Support, Shell Space

- 14th floor, Chemistry Lab, Employee Support, Shell Space

- 13th floor, Bacteriology, Parastology, Microscophy, Shell Space

- 12th floor, Shell Space

- 11th floor, Shell Space

- 7th to 10th floor, Drug Control Institute

- 6th floor, Mechanical Space

- 5th floor, Shell Space

- 4th floor, Cytogenic Pathology, Adminstrative & Employee Support

- 3rd floor, Microbiology, Molecular, Employee Support

- 2nd floor, Clinical Pathology Lab, Phleboltomy, Admin, Employee Support

- 1st floor, Anatomic Pathology Lab, Blood Bank, Admin, Employee Support

- B1 Floor, Loading Dock, Logistics Service

- B2 Floor, Parking

- B3 Floor, Parking

- Ground Floor, Blood Donation, Mep Space
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emergency Department Design
The Emergency department was designed to oper-
ate under normal circumstances with 6 key zones 
including a Fever Clinic, multiple floors with 23-hour 
emergency observation, Level 1 Trauma/resuscitation 
rooms, Level 2 and 3 emergency room beds, Level 4 
and 5 Fast Track/Triage area and dedicated CT and 
Radiology Imaging services.

The final design (figure 2) was developed to allow for 
compartmentalization into multiple zones which pro-
vide isolation and expandability during a mass casualty 
or pandemic outbreak. The department was designed 
in such a way to allow for a portion of the emergency 
department to be isolated for a mass casualty or conta-
gious outbreak, while at the same time allowing for the 
main emergency department to remain operational. 
Both the interior of the emergency department as well 
as the exterior were designed to allow for expansion 
and compartmentalization.

Several design features (figure 3 a–b) are integral to 
allow for the expansion of exterior Emergency drop-
off area into a temporary triage area and separate 
decontamination area that allows for the treatment of 
potentially contagious or contaminated patients. 

• Structural davit connections or permanent ceiling 
mounted tracks can be provided to accommodate 
temporary fabric partitions or curtains. 

• Strategically located hose bibs with shower heads 
for decontamination of patients

• Trench drains with dedicated plumbing diverted 
for decontamination

Fig. 2: Macau Island Hospital, Emergency Department

Fig. 3 a: Decontamination Shower

Fig. 3 b: Decontamination Shower Trench Drain
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In order to provide sufficient accommodations for iso-
lation of large patient populations during quarantine 
events, it was necessary to provide dedicated verti-
cal circulation access to multiple levels of the facility  
(figure 4). This access was coordinated to allow for the 
segregation of these isolated floors while also maintain-
ing vertical circulation capabilities for the remainder 
of the hospital tower to allow for normal operations to 
continue during quarantine and pandemic events.

The AGV Supply and Soiled Service Elevators will be 
temporarily quarantined for isolation of infectious 
patient movement from the emergency department 
to the isolated emergency observation floors on levels 
8 and 9 (figure 5).

While the physical design and planning of the 
facility were instrumental in creating pandemic 
zones within the facility, it was imperative that a 
mechanical strategy be implemented to compliment 
the design and provide true isolated zones within an 
operating hospital. This required mechanical systems 

which were designed to allow for the com-
partmentalization and isolation of several 
zones during seasonal flu season or poten-
tially pandemic events.

While providing flexibility to convert 
patient care areas to negative pressure 
zones during mass quarantine or pan-
demic events is crucial, the solution must 
also be designed to conserve energy during 
normal use. Areas programmed for quar-
antine isolation zoning are typically areas 
that are not fully exhausted during normal 
operation. Operating these areas with full 
exhaust during normal operation would 
increase the energy required to condition 
the necessary extra outside air. Using stra-
tegically placed dampers and direct digital 
controls energy can be conserved and the 

isolated areas can still be converted to negative pres-
sure with minimal effort or disruption (figure 6).

During normal operation the return air damper is 
open, the exhaust damper is closed and the air han-
dling unit is only bringing in the minimum amount of 
outside air required for the space.  However, when the 
area is under isolation a command can be sent from 
the controls system to close the return air damper, 
open the exhaust air damper and also open the econ-
omizer damper in the air handling unit.  When the 
damper positions are confirmed by the controls the 
exhaust fan starts, the area becomes negative pres-
sure and is isolated from spreading contamination to 
adjacent patient care areas.

conclusion
As the public’s awareness and fears of the transmis-
sion of pandemic diseases grows there is sure to be a 
continued impact on how we design our health facil-

Fig. 4: Elevators.

Figure 5. Flexibility for disaster preparedness.

Fig. 6: Damper with Digital Control

Flexibility to convert patient care 
areas for mass quarantine or 
pandemic control is essential 
to the mechanical systems 
to conserve energy during 
normal use and create negative 
pressure zones during the event 
being isolated
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ities to assist caregivers on the front line of defend-
ing against large outbreaks of contagious diseases in 
major metropolitan areas. Our hospitals and systems 
must be designed with the intent to provide greater 
assistance in the control and spread of such diseases 
while minimizing impacts on the existing operations 
of the facility. 

CLINICAL CARE TEAM – Designing for 
a change-ready future (cADre, 2015)
The rising healthcare costs in the United States have 
been an ongoing concern for policy makers, health-
care providers and patients. In a recent Common-
wealth report1 it was found that compared to 10 other 
developed countries the United States spent the most 
on healthcare, while the quality of care was rated 
amongst the lowest.

This finding, and many previous reports on escalat-
ing healthcare costs, have brought about an urgency 
to change healthcare and bring about systemic and 
system-wide reform. Needless to say the ripple effect 
of the systemic change has been felt in the design and 
construction industry as well.

The healthcare landscape is shifting, and one of 
the manifests of this shift is the growth in ambulatory 
care. According to a 2014 report from the Advisory 
Board (figure 7), based on feedback from 38 hospi-
tals and healthcare systems in the United States, over 
the next 3 years construction in ambulatory facility 
(retail clinic, urgent care, free standing EDs, imaging 

centers or ambulatory surgery centers) construction 
is projected to grow by 71%, medical office buildings 
by 53%, inpatient towers by 41%, specialty hospi-
tals by 15% and post-acute facilities (skilled nursing 
facility, long-term care hospital, hospice, rehab, and 
senior living) by 12% (figure 8).

Given the rise in outpatient care and overall con-
struction, needless to say the A/E and construction 
industry is quickly assessing how they can respond 
to the shifting landscape. Many “ambulatory care 
of the future/ clinic of the future” reports are out 
there, and each provides a valuable insight for the 
industry. But what does “designing for the future” 
really mean? In an era of hyper-connectivity, per-
sonalized medicine and wellness initiatives on one 
end, and changing health management systems and 
insurance models on the other- what role do clinics 
play, and how will our facilities accommodate these 
roles? Will clinics be bigger or smaller, more spe-
cialized or diversified?

As diseases and their treatments get more com-
plex, the core skillset of the physician has also 
needed to advance. Unfortunately, this has resulted 
in a growth of specialists disproportionate with the 
growth of primary care physicians, who are the first 
point of contact for a patient. This disparity, coupled 
with the growing shortage of physicians overall, has 
forced the provider model to change.

We are seeing a growth of new care team mem-
bers, such as the physician extender/nurse prac-
titioner (who can take on some of the physician 
responsibilities), and physician/medical assistants 
who team with the key care provider to provide 
team-based care. Additionally, with a focus on 
whole health, a growth in ancillary support for the 
entire team via health coaches, case managers and 
behavioral health specialists has increased. We also 
are seeing the need for more technical knowledge 
due to the advances in the field, technology and 
electronic health records. 

According to a report from the Leonard Davis 
Institute of Health Economics, since the early 1980s, 
many surgical procedures have moved from the inpa-
tient to the outpatient setting, with outpatient sur-
gical visits now accounting for about two-thirds of 
all surgical visits in the United States. In part, this 
shift has been accommodated by the advancement in 
technology, including miniaturization of diagnostic 
equipment ranging all the way from handheld X-ray 
machines and portable ultrasounds to 3-D print-
ing of medical (especially dental) implants. Smaller 
diagnostic equipment, wearable technology and the 
ability to remotely monitor health are transforming 
healthcare.

Fig. 7: Projected growth in ambulatory care construction projects 
in the next 3 years.

1. Ambulatory Facility, 71%
2. Medical Office Building, 53%
3. Inpatient Tower, 41%

Outpatient Service Inpatient Service

 4. Specialty Hosptal, 15%
 5. Post-Acute Facilty, 12%
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care coordination
According to the AHRQ, “care coordination involves 
deliberately organizing patient care activities and 
sharing information among all of the participants 
concerned with a patient’s care to achieve safer and 
more effective care (figure 9). This means that the 
patient’s needs and preferences are known ahead of 
time and communicated at the right time to the right 
people, and that this information is used to provide 
safe, appropriate, and effective care to the patient”. 

AHRQ proposes two ways of achieving coordi-
nated care: Using broad approaches that are com-
monly used to improve health care delivery and using 
specific care coordination activities3. 

This has strong implications for healthcare design 
because the healthcare delivery space must be con-
sidered a workspace that is conducive to care coordi-
nation. New trends in the healthcare workplace have 
been observed that include open office spaces for the 
care team to come together, touchdown and hoteling 
spaces to facilitate conversations, and emphasis on 
the consult space between patients and staff mem-
bers to have better conversations. 

Examples of broad care coordination approaches 
include:
• Teamwork.

• Care management.

• Medication management.

• Health information technology.

• Patient-centered medical home.

Examples of specific care coordination activities 
include:
• Establishing accountability and agreeing on 

responsibility.

• Communicating/sharing knowledge.

• Helping with transitions of care.

• Assessing patient needs and goals.

• Creating a proactive care plan.

• Monitoring and follow up, including responding 
to changes in patients’ needs.

• Supporting patients’ self-management goals.

• Linking to community resources.

• Working to align resources with patient and pop-
ulation needs.

evidence Support
• Care coordination is particularly critical for 

patients with chronic conditions and in the con-
text of an aging population4.

• Dysfunctional nurse-physician communication 
has been linked to medication errors, patient inju-
ries and patient death5.

• Studies in non-healthcare settings show that prox-
imity among employees and visual contact affect 
the pattern of communication networks and the 
probability of communication6.

• Presence of consult areas improves interpersonal 
communication7.

Fig. 9: Care co-ordination. / Source: (CADrE, 2015) & Improving 
Chronic Illness Care2.
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Fig. 8: rising Healthcare Costs. / Source: Commonwealth Fund & CADrE 2015.
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Facility Implications
Open Office (figure 10): Getting physicians, case 
managers and other health professionals out of their 
individual offices to an open plan so they can connect 
with each other. This fosters collaboration between 
diverse care teams through informal work areas 
within ambulatory clinics. The Duke Primary Care 
Clinic prototype was designed to include Huddle 
Rooms, semi-enclosed areas within the work core for 
coordination meetings between staff members. The 
space allows all members of a patient’s care team to 
collaborate on a care plan.

Hoteling Spaces 
These flexible spaces are favored as practice shifts 
from singular physician practices to multispecialty 
practices, providing unassigned spaces that can be 
used as needed by different team members.

Touchdown Areas 
These areas provide the opportunity of impromptu 
information exchanges, in response to the increased 
level of communication between care team staff 
that is the cornerstone of ACOs and PCMHs. The 

Fig. 10: Macau Island Hospital Outpatient Clinics.

Duke Primary Care Clinic prototype includes sev-
eral areas within the work core where staff mem-
bers can quickly coordinate care; they included 
transaction-height counters at workstations and 
standing desk space available for quick two-person 
meetings.

Proximity Across Specialties
Locating specialties close together encourage inter-
disciplinary collaboration. The rise of multispecialty 
ambulatory care centers (MACCs) supports this trend.

On-Stage/Off-Stage
This is a clinic module borrowed from Disney prac-
tice. The on-stage areas include space for the public, 
and the off-stage is reserved for the care team. The 
use of double doors in exam rooms is an effective 
use of the practice, as it minimized congestion at the 
front of the clinic improves privacy and reduces noise 
levels in the clinic8.

Case Study: Macau Island Hospital
With relevance to the above consideration in clinical 
care team design and planning, similar concepts are 
adopted at the new Macau Island Hospital outpatient 
clinic department in Macau, SAR.

Prototypical Primary care clinic 
Each primary care pod includes private exam rooms, 
consult room, private patient toilet, shared meds 
alcove, POC alcoves, physician dictation/ huddle 
areas and clinical work stations for teaming between 
every three exam rooms. Each pod was organized 
operationally to support physicians and a dedicated 
clinical support station for preparation and consul-
tation between patients. The on-stage / off-stage 
concept is intended to allow for the public realm to 
be designed with a hospitality character, while keep-
ing conveniently located clinical work areas hidden 
from public view. The design should assist in help-
ing to reduce patient stress while allowing for private 
clinical work and collaboration areas. The Physician 
Pod is designed as a prototypical module, that could 
be combined in different arrangements depending of 
patient census and specific clinical practice needs. 
Each module is a kit of spaces that can be standard-
ized within themselves and within the pod.

Prototypical exam room
A prototypical exam room was developed to provide 
direct access from the off-stage clinical support core, 
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while allowing patients to circulate into the exam 
room from the public realm without crossing clini-
cal work areas. The exam rooms were designed with 
the intent that the majority of the care should occur 
within the room and as much care as possible should 
be brought to the patient. The design accommodates 
direct access to the clinical care team work area and 
provides for family support zones, patient care zones 
and care giver work zones within the 120 sf exam 
room footprint. A modular systems approach was 
applied to the clinical sink and work area allowing 
for a flexible workstation to be used by the care giver 
to document with the patient in multiple zones of the 
exam room.

Neuro-ArcHItecture

creating a responsive environment for the  
aging population:
According to United Nations, the Asia-Pacific region 
is currently home to over half of the world’s elderly 
population. The unprecedented pace of population 
ageing is primarily due to the tremendous improve-
ments in life expectancy combined with falling fer-
tility rates in the Asia-Pacific region. The number of 
older persons in the region is expected to triple from 
438 million in 2010 to more than 1.26 billion by 2050. 
Projections from the United Nations Population Divi-
sion show the proportion of seniors aged 65 and older 
will surpass the proportion of children (aged 0-15) in 
South Korea, Thailand, and China by 2030. Vietnam 
and Malaysia, meanwhile, will cross this threshold by 
2040 and 2050 respectively.

“Silver tsunami” is a term often used in the past 
decade to describe the rapid increase of people over 
the age of 60 as compared to the overall population 
in Western countries, but only recently has the term 
been heard more and more often throughout Asia.

This trend has created a rising demand for health-
care services for the ageing population, prompt-
ing both the public and private sectors in countries 
across the region to massively expand healthcare and 
healthcare technology infrastructure. With enor-
mous investment in building new healthcare facilities 
and expanding or updating existing facilities across 
Asia, hospital asset owners are constantly looking for 
innovative ways to design health facilities to meet the 
needs of an ageing/increasingly urban and demand-
ing population. Health facilities now need to be mod-
ern, comfortable, aesthetic, efficient, safe and acces-
sible. These characteristics demand huge investment 
not only into new developments but also in renovat-
ing and retrofitting existing facilities.

Neuro-architecture is an emerging field. Under-
standing the aging brain and the impact of aging 
on sensory systems is key to developing responsive 
environments for the aging population. This paper 
will look at cutting-edge research in the field of neu-
roscience and psycho-physiology and translate the 
research findings into design and architectural lan-
guage that can be widely applied, thereby translating 
our “design response” that goes beyond the func-
tional and the aesthetic, to the “sensthetic.”

Aging is characterized by many changes that are 
reflected in the body, the various sensory systems, and 
most critically, the brain itself. As the brain ages there 
are fundamental changes which include changes in 
the prefrontal cortex (responsible for key cognitive 
functions) and the hippocampus (responsible for 
memory and emotional processing) (Figure 11). The 
changes in the neurons and neurotransmitters, blood 
flow, and development of new cells, reflects in the 
ability to learn new things, remember names, per-
form complex tasks of attention etc. 

However the brain, which is inherently plastic, com-
pensates for its reduced ability in some areas by 
increasing abilities in others. Research study results 
suggest that low-performing older adults recruited 
a similar network as young adults but used it ineffi-
ciently, whereas high-performing older adults coun-
teracted age-related neural decline through a plas-
tic reorganization of neurocognitive networks. This 
ability for the brain to adapt and cope depends on 
lifestyle, overall health, environment and genetics. 

As designers we focus on the environment – how-
ever – it is important to remember that as the brain is 
changing, there are simultaneous changes in the sen-
sory systems: hearing (hearing loss, change in equi-
librium), vision (sharpness, focus, toleration for glare, 

Fig. 11: The prefrontal cortex and the hippocampus

INNOvATION IN THE HEALTcARE INDUSTRY
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differentiation between colors, peripheral vision), 
smell and taste (atrophy in taste buds, reduced smell/
taste perception), and touch (change in sensation and 
sensory thresholds). This implies that if we want to 
create environments for aging that promote a healthy 
brain- and look at Neuroarchitecture as a field, our 
“design response” must go beyond the functional and 
the aesthetic, to the “sensthetic”.

All	senses	can	be	affected	by	aging,	but	hearing	and		
vision	are	most	affected.

visual challenges
• There is an inability amongst older people to toler-

ate glare. Glare such as from a shiny floor in a sun-
lit room can make it difficult to get around indoors.

• One may have trouble adapting to darkness or 
bright light

visual solutions
• As one ages, using warm contrasting colors (yel-

low, orange, and red) can improve the ability to see.

• Keeping a red light on in darkened rooms, such 
as the hallway or bathroom, makes it easier to see 
than using a regular night light.

auditory and motor balance challenges
• Our ears have two jobs. One is hearing and the 

other is maintaining balance. As we age, structures 
inside the ear start to change and their functions 
decline. Our ability to pick up sounds decreases. 

• We may also have problems maintaining our 
balance as we sit, stand and walk. Motor perfor-
mance deficits for older adults appear to be due 
to dysfunction of the central and peripheral ner-
vous systems as well as the neuromuscular sys-
tem. Motor performance deficits include coordi-
nation difficulty (Seidler et al., 2002), increased 
variability of movement (Contreras-Vidal et al., 
1998; Darling et al., 1989), slowing of movement 
(Diggles-Buckles, 1993), and difficulties with bal-
ance and gait (Tang & Woollacott, 1996) in com-
parison to young adults.

• Gait and balance problems are of particular inter-
est as falls are a major source of injury and morbid-
ity in older adults: 20–30% of older adults who fall 
suffer moderate to severe injuries that limit mobil-
ity and reduce quality of life (Alexander et al., 
1992). Older adults exhibit greater spatial and tem-
poral movement variability, resulting in less con-
sistent actions as compared to young adults (Con-
treras-Vidal et al., 1998; Cooke et al., 1989; Darling 
et al., 1989).

risk for falls
• Approximately one-third of community-dwell-

ing older adults fall each year; the rate is doubled 
in senior group dwellings (Gillespie et al., 2001; 
Jensen et al., 2002). Even without injury, falls may 
cause a loss of self-confidence and result in reduced 
active behavior and increased dependency among 
older adults (Gallagher et al., 2001). Falls have been 
identified by the elderly as the most significant bar-
rier to active behavior (Wilcox et al., 2003).

• According to a United Nations report, in the 
South-East Asia Region the incidence of falls 
amongst older adults varied from 31% in China, to 
20% in Japan. The economic impact of falls is crit-
ical to family, community, and society. Healthcare 
impacts and costs of falls in older age are signifi-
cantly increasing all over the world. Fall-incurred 
costs are categorized into two aspects: Direct costs 
encompass health care costs such as medications 
and adequate services e.g. health-care-provider 
consultations in treatment and rehabilitation. 
Indirect costs are societal productivity losses of 
activities in which individuals or family care giv-
ers would have involved if he/she had not sustain 
fall-related injuries e.g. lost income.

design solutions for fall prevention
• Clear circulation/corridor systems should be 

applied in the building for older adults, as some 
of them may have memory impairment or suffer 
mental problems.

• Different function zones should be separated and 
applied with distinct design factors (e.g., colors 
and styles) to aid in place recognition.

• Corridors in the building for elderly people are 
suggested to be short, with uninterrupted visual 
destinations or environmental cues; short and clear 
corridors has been found to be more navigable for 
older adults than long corridors (AIA, 1985; Braw-
ley, 1992; Goldsmith, 1996; Passini et al., 2000).

• The location of utility/service rooms in residences 
for older adults should receive special attention. 
The laundry room should be located on the bed-
room or bathroom level of the residenc (Haslam 
et al., 2001). The location of a storage room may 
depend on its function.

• The usefulness of grab bars (figure 12) for fall pre-
vention has been recognized (Sattin et al., 1998). 
In addition, door handles or push bars, instead of 
knobs, should be installed in residences for older 
adults (Gilderbloom & Markham, 1996).

• Irregular floor surfaces should be avoided and 
hard-surface flooring are recommended as it 
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improves standing balance and postural stability 
(Redfern et al., 1997; Thies et al., 2005). 

• High-density and low-pile commercial-grade 
carpeting has been suggested as a safe flooring 
material for healthy older adults (Dickinson et 
al., 2002).

• The bathroom has been identified by older adults 
and researchers as the most common site of envi-
ronmental hazards (Carter et al., 1997; Huang, 
2005). Besides slip-resistant floor surfaces, sliding 
glass shower doors should be avoided (Murphy et 
al., 2006). Walk-in shower stalls or bathtubs with 
rails, raised toilet seats, and wide clearances have 
been suggested for elderly users (Jenkins et al., 
1997; Percival, 2002).

• Regarding the kitchen design, adequate spaces 
facilitating different eating routines are preferred 
(Percival, 2002). Square-shaped kitchens may 
seem more spacious, compared to linear-shaped 
kitchens. Boschetti (2002) recommended an 
L-shape (figure 13) layout for kitchens used by the 
elderly, as it affords a corner to lean against. Install-
ing carefully designed stair handrails for stability is 
necessary; an appropriate height and a proper sec-

tion size of the handrails should be applied. Closed 
risers, consistent riser heights, appropriate short 
riser and long tread, coarser tread surface textures 
are some of the key strategies for fall prevention in 
staircases.

• An elevator or stair lift may promote indepen-
dence when an individual becomes too disabled 
to use stairs, (Gilderbloom & Markham, 1996). 
However, Simoneau et al. (1999) found changes in 
stable visual anchors, as when exiting an elevator 
cage, may create risks for falls among older adults. 
This risk may be exacerbated by dim lighting in the 
elevator cage.

• Lack of illumination appears to be related to poor 
postural stability among older adults and may 
induce risks for falls (Brooke-Wavell et al., 2002; 
De Lepeleire et al., 2007). Furthermore, changes in 
light levels should be smooth, as older adults need 
more time to adapt to changes in light levels than 
younger adults (Brabyn et al., 2000). 

• Visual spatial cues can help older adults with 
declining memory recognize places and respond to 
the surroundings. Sundermier, et al. (1996) noted 
that specially designed elements in the space 
can be used as cues by older adults while moving 
around and be helpful to prevent falls. sizes the 
edges of spaces and help older adults distinguish 
features of the environment.

• Research by Perritt (2005) on carpet patterns 
showed that that high contrasting patterns were 
associated with more incidents (stumbles, reach-
ing for handrail, veering, purposeful stepping, 
pausing, stopping) than carpeting with low color 
contrast patterns. Bonato and Bubka (2011) found 
that viewing high contrast static patterns (black 
and white squares laid out in regular patterns on a 
rug) can induce motion sickness. In a recent cor-
relation study by Calkins (2012), it was found that 
vinyl flooring with medium size pattern (1”- 6”) 
was associated with greater falls than no pattern, 
small pattern (6”). These few studies suggest that 
floor glare and pattern may contribute to falls. 
However, the underlying relationship, and ideal 
condition for each, demands more research.” 

tactile challenges
• With aging, you may have reduced or changed sen-

sations. These changes can be related to decreased 
blood flow to the nerve endings or to the spinal 
cord or brain. The spinal cord transmits nerve sig-
nals and the brain interprets the signals.

• After age 50, many people have reduced sen-
sitivity to pain. Or you may feel and recognize 

Fig. 12: Grab bars and appropriate finishes. Source: HKS, Inc.

Fig. 13: L shaped kitchens for elderly.



January 2016  |  WORLD HEALTH DESIGN90

C

A

S

E 

S

T

U

D

Y

P

R

O

J

E

C

T

pain, but it does not bother you. For exam-
ple, when you are injured, you may not know 
how severe the injury is because the pain does 
not trouble you. Older persons can develop an 
increased sensitivity to light touch because of 
thinner skin. Avoid reflective surfaces, Utilize 
Materials with texture (figure 14). 

multi-sensory design solutions
• It also appears that additional brain regions can 

be activated in older adults during cognitive 
tasks, such as taking a memory test. Researchers 
do not fully understand why this happens, but 
one idea is that the brain engages mechanisms to 
compensate for difficulties that certain regions 
may be having. For example, the brain may recruit 
alternate brain networks in order to perform a 
task. Multisensory integration becomes more 
important during aging as it helps to counteract 
the often-destructive consequences of unisensory 
deterioration. Mozolic et al. (2012).

auditory and visual solutions
• Use vision and sounds to direct:

• A “Sensthetic Model” – is a conceptual tool to think 
“across” modalities that can help professionals and 
students to design, study or experience sensory 
environments. It is a step beyond the aesthetics of 
appearance, towards a Sensthetics of Experience. 
(Nanda, Lee, & Wang, 2015). 

case Study: Signage as Visual Solution,  
nature as medicine 
In large buildings, especially in hospital when we are 
not at our most alert state, finding our way around 
can boggle the most organized minds. 

At Macau Island Hospital, we drew from the flora 
and nature that surround the city (figure 14), and applied 
them to a well thought out “way-finding” system (figure 
15). We used yellows and reds which stimulate and are 
good for dining and social areas on the patient floor. As 
one ages, it gets harder to tell apart blues and greens 
than it is to tell apart reds and yellows. 

Regarding interior colors, unsaturated and 
washed-out colors will be avoided in the environ-
ments for older adults, as it is difficult for them to dis-
criminate these colors and color confusion may result 
in falls. In addition, an appropriate contrast between 
colors of the wall and the floor, and floor surfaces at 
different levels emphasizes the edges of spaces and 
help older adults distinguish features of the environ-
ment at the new Macau Island Hospital. 

Fig. 14: Inspiration from flora and nature that surrounds the city.

Fig. 14: Avoid reflective surfaces.
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INNOvATION IN THE HEALTcARE INDUSTRY

LEAN PROCESS DESIgN 
Lean is a production practice that considers the 
expenditure of resources for any goal other than the 
creation of value for the end customer to be wasteful, 
and thus a target for elimination. Working from the 
perspective of the customer who consumes a prod-
uct or service, “value” is defined as any action or pro-
cess that a customer would be willing to pay for. A 
lean organization understands customer value and 
focuses its key processes to continuously increase it. 
The ultimate goal is to provide perfect value to the 
customer through a perfect value creation process 
that has zero waste.

To accomplish this, lean thinking changes the 
focus of management from optimizing separate tech-
nologies, assets, and vertical departments to optimiz-
ing the flow of products and services through entire 
value streams that flow horizontally across technolo-
gies, assets, and departments to customers.

Eliminating waste along entire value streams, 
instead of at isolated points, creates processes that 
need less human effort, less space, less capital, and 
less time to make products and services at far less 
costs and with much fewer defects, compared with 
traditional business systems. Information manage-
ment becomes much simpler and more accurate.

Lean applies in every business and every process. 
It is not a tactic or a cost reduction program, but a 
way of thinking and acting for an entire organization.

Fig. 15: "Way-finding" system.

“All we are doing is looking at the time line, from 
the moment the customer gives us an order to the 
point when we collect the cash. And we are reduc-
ing the time line by reducing the non-value adding 
wastes.” Taiichi Ohno

The principles of Lean explain that every activ-
ity, in every business, started by people can gener-
ate more or less waste. It exists in all processes and 
it can be seen in various ways. Many forms of waste 
are obvious, but others are not easy to see without 
especially looking for them. It may be hard to identify 
it sometimes. In Japanese, waste is categorized into 
three different words; Muda (unproductive), Mura 
(inconsistent) and Muri (unreasonable).

waste in Design and construction
The Lean Construction Journal in a 2009 white paper 
pegs the ratio of non-value-added or wasteful activi-
ties in a typical construction project at 55% to 65%. 
While it is easy to pick on our construction friends 
when much of their waste is easy to see in terms of 
materials, motion and transportations on a interpre-
tation, etc., the design team members too own a fair 
share of that percentage. 

We need to think about every task that you do in 
terms of, is this value added to the project, and would 
the customer pay for this? We must ask team mem-
bers what the tasks are to deliver the customer the 
value they request and try to produce only those tasks.
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macau Island Hospital LeAn Process Design 

Real-time mock-ups
Many architectural processes involve a full-scale 
mock-up, usually in a warehouse or other large space 
on campus where users visit the mock-up and offer 
comments. While these mock-ups tend to be very 
helpful, one lean tool that can be even more helpful is 
the real-time mock-up (figure 16).

At Macau Island Hospital, mock-ups for typical 
patient room, typical ICU room, OR, typical exam 
room were built. This gave a more realistic evaluation 
of how the space would be used and nurses were able 
to start implementing processes and using the equip-
ment planned for the new unit ahead of time.

Process Mapping
A clear departure from the traditional design 
approach, Process Mapping takes an in-depth look 
at existing and future hospital processes (figure 17). 
The teams examine each operational process from 
the point of view of the patient, staff and family mem-
bers, highlighting value-added activities and non-val-
ue-added activities through observation and process 
mapping of the current state of operations. Each step 

in a process is mapped diagrammatically with addi-
tional layers of analysis, such as the time it takes to 
complete the task and the value of that task, and then 
added to the diagram. Once the current state maps for 
each area are completed, unnecessary steps and prob-
lems are discovered and solutions are brainstormed 
to create future state maps showing how processes 
will be done more efficiently at the new facility. This 
phase differs from the traditional design approach in 
that there is considerable effort in the early phases 
gathering information, defining value and reviewing 
processes to inform the program and design effort. 

“The most dangerous 
kind of waste  
is the waste  

we do not recognize.”
Shigeo Shingo

Fig. 16: Lift lobby signage
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Principal and Managing Director, Asia Pacific 

Successful design is the result of the harmonious relationship and balance between patient 
and user experience, form and function, budget and schedule, sustainability and sound 
business principles.” Angela's 21 years of experience encompasses LEED and JCI Accred-
ited medical projects ranging in size from 10,000 to 3.5 million square feet and bed counts 
from 30 to 1,650 beds, in the US and internationally. Her specialties include Healthcare 
Architecture and Healthcare Planning –she  develops innovative, quality healthcare 
design solutions that meet the client’s vision and embraces the challenges and complex-
ities of healthcare design and creates quality solutions. Her projects range from 100-bed 
children’s hospitals to 1,650-bed greenfield hospitals. She has worked with prototype 
healthcare facilities, healthcare guideline and references.

Angela Lee

Associate Principal, HkS Inc.

Kenneth is a senior planning and design architect with 16 years of experience focusing 
on conceptual design, master planning, schematic design and design development. His 
expertise includes working closely with medical professionals, physicians and consultants 
in planning state-of-the-art healthcare facilities. Kenneth leads design teams to develop 
innovative solutions that meet the client’s needs without sacrificing functional and oper-
ational efficiencies.

kenneth webb

Vice President, HkS Inc.

Andrew contributes 16 years of experience dedicated solely to the planning, program-
ming, design and integration of state-of-theart medical technologies into the healthcare 
environment. His experience in healthcare design encompasses all hospital clinical areas 
and service lines including inpatient care units, surgical suites, pharmacies, diagnostic 
imaging and radiation and oncology. However, its Andrew’s in-depth expertise in clinical 
laboratory operations and design that clients truly respect and appreciate the most 
about him. Utilizing his extensive expertise in laboratory design and processes, Andrew 
provides clients with state-of-theart, laboratory design solutions that enable and promote 
Lean/ Six Sigma lab processes and operations.

Andrew Jaeger
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Stages

 T he Wuxi Ecological New Town healthcare proj-
ect on scenic Tai Lake combines a women’s 
hospital, ambulatory care center and recovery 

centers for maternity care and rehabilitation with 
extensive wellness/fitness, and medical checkup 
services. Wuxi Taihu will be a destination for health 
recovery and improvement as well as for medical 

Salutogenic Healthcare Services as 
part of a Women’s Health Center: 

Wuxi Taihu Ecological New Town Integrated Medicine Clinic
Yu Xia Qiu, Richard Sprow, Xiaodan Luo

care. The development and design team has created 
an innovative and welcoming Integrated Medicine 
center as a separate program which incorporates 
a range of assessment, diagnostic, and treatment 
services into an outpatient experience. With a lim-
ited amount of space to work with, the team has 
planned:

Healthcare in China is deeply connected to the importance of health and wellness activities and 
preventative care. Chinese culture is based on many ideas of mind/body awareness and the rebal-
ancing of life forces, and a traditional idea is that a carefully designed setting can assist this process 
and help the patient and their family to think about natural forces; the facility design itself can help 
to increase the benefits of the health services offered.

Assessment  
Medical exam, executive checkup,  
counseling, wellness and fitness  
guidance

Diagnostic 
genetic screening, clinical lab testing, 
EKg, imaging (MrI, cardiac CT,  
Mammography, Ultrasound,  
Stress Testing, Bone Density)

Treatment 
Traditional Chinese Medicine,  
Anti Aging services, Physical Therapy, 
Infusion Therapy, Injections,  
Pharmacy, counseling for stress  
management, weight loss,  
mental health, nutrition
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The unique design meets the technical and Chinese 
code requirements for healthcare while providing 
a calm, meditative atmosphere. Careful attention to 
functional adjacencies and technical room criteria 
and medical equipment planning is balanced with 
small private waiting and patient areas, sensitive 
lighting, and use of natural materials and landscape 
elements. The availability of multi-function diagnos-
tic testing and treatment is an integral part of the cen-
ter’s checkup and wellness packages where the goal 
is comprehensive health and lifestyle improvement.

The project development leader and the medical 
planning team will discuss the translation of this tra-
ditional focus on health-giving buildings into a mod-
ern center with current technology.

Wuxi Taihu New Town Integrated  
Medicine Clinic Project 
The Wuxi Taihu New Town health center is a product 
of Changjiang Runfa Group Ltd which was founded 
by Dr. Yu Xia Qiu, MD, a specialist in obstetric care, to 
develop improved women’s health services in the rap-
idly growing Wuxi area. The project design inspiration 
is to integrate Chinese elements, Wuxi regional ele-
ments, sustainable design, green landscaping, human-
ity, and express the feeling of an advanced, high end 
center for health assessment and treatment which is 
practical, economical and beautiful, aiming to be the 
iconic building of the new Wuxi health center.

Evolving Private Healthcare  
Services in China
The healthcare environment in China is changing rap-
idly, as the central government encourages the partic-
ipation of private investors and the development of 
private hospitals and health care systems to provide 
additional capacity to serve the rapidly growing urban 
population. Entrepreneurs with experience in other 
areas of development are now teaming with interna-
tional planners and local design teams to create a new 
generation of advanced facilities on a very short sched-
ule. Planning a large hospital to incorporate current 
technology, tailored to meet the special code require-
ments and cultural practices of China, is a special chal-
lenge and needs a closely integrated team.

For the planned Wuxi Women’s and Children’s 
Hospital, the development team has proposed a 600-
bed, 180,000 SM (1.9 million SF) new medical com-
plex. Planned for a previously undeveloped site in the 
new city, bounded by a water channel, the overall proj-

ect includes an Ambulatory Care Center, a Women’s 
Cancer Center, and a full range of inpatient hospital 
care for Obstetrics, Women’s Health, Rehabilitation, 
and ICU/ NICU patients, as well as below-ground 
parking for 2,000 cars. As part of the new Ecological 
City development, this iconic project needs to meet 
China Green Star sustainability requirements and to 
be developed in one step, rather than being phased 
in over a longer development period. The team of 
Owner, Design Architect, and local Design Institute 
developed a master plan which responded to compet-
ing design requirements:

•	 Clear,	iconic	overall	design to represent a facility 
for women and children.

•	 Positive,	inviting	environment for maternity care 
and women’s health focused on wellness, not illness.

•	 Efficient	and	flexible	planning with compact cir-
culation and clear patient and staff flow.

•	 Family-centered	design with ample space for vis-
itors and care givers.

•	 Design	to	meet	Chinese	environmental and sus-
tainable design requirements for natural light and 
ventilation.

•	 Digital	 hospital	 technology to support Lean 
Design of care.

•	 Flexible	 and	 adaptable over the long term and 
able to add beds as needed. 

As private developers create the next wave of health-
care projects to meet rising demand, this project is a 
clear example of the issues in changing health care 
delivery in China. While China offers a national 
health care program for citizens, less than 20% of 
the population is served by this limited program, and 
about half of current healthcare costs are paid pri-
vately. The current system of large public hospitals is 
strongly oriented to inpatient care and hospital-based 
outpatient care, with no economic incentives to cre-
ate a Western model of family practice physicians 
and off-site ambulatory care centers.

Chinese consumers expect to spend a lot of time 
at large scale hospital clinics, and average inpatient 
length of stay is about 11 days. The challenge for the 
evolving public and private healthcare system is to 
not just add more beds and more clinics but to also 
incorporate innovations in care to reduce length of 
stay and to increase overall productivity of the sys-
tem. Shortages of physicians and nurses and trained 
hospital administrators complicates this effort to 
develop new hybrid types of facilities to meet the 
needs of specific patient populations.
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One area of particular interest to Chinese 
healthcare users is the idea of “check-up centers” 
which offer a range of integrated medicine services 
for wellness and health prevention. The historic 
cultural interest in Traditional Chinese Medi-
cine, usually non-interventional procedures such 
as acupuncture, herbal medications, cupping, and 
massage therapy is coupled to preferred ideas from 
Western medicine such as drug therapy, saline 
solution intravenous therapy, laboratory testing 
and diagnostic imaging to create a package of ser-
vices which is attractive to private pay patients 
and often provided as a perquisite or benefit to 
employee groups.

The project site is located in the developing Wuxi 
Ecological New Town in the Tai Lake district, 2.5 
kilometers away from the new Wuxi government 
center, one of the new ‘Four Towns’ in the Wuxi 
area. The site is bordered by a branch of the Yang-
muqiao River and is close to the scenic lake and 
nearby Changguangxi Wetland protected area. The 
wetland was part of a canal dug during the Three 
Kingdoms period (AD 220–280) connecting Li Lake 
in the north and Tai Lake in the south, but it had 
become seriously polluted by industrial waste- 
water over many decades. Now the wetland is 
restored as a 300-hectare park with hundreds of 
varieties of plants, fish and birds. 

This Low Carbon Ecological Town Demonstration 
is a joint project between China and Sweden, and a 
landmark project supported by the central govern-
ment. This site is about 120 kilometers west of Shang-
hai, a travel distance of less than two hours by high 
speed rail or by motorway, in an area noted for its 
new high technology and optical and electrical indus-
try, and its large scenic lake.

Clinic Functions and goals
Consumers in China are very aware of the need for 
improved health care services, and current services 
such as hospital-based ambulatory care centers and 
neighborhood health clinics generally see very large 
volumes of patients, often 5,000 to 10,000 per day 
in a single large hospital-based clinic. The central 
government provides a basic level of health care 
services to all Chinese citizens, but there is a con-
tinuing shortage of doctors, nurses, and other health 
care providers which causes limited availability of 
appointments, very short visit times, and a lack of 
personalized care. While there is great interest in 
Traditional Chinese Medicine (TCM) services, con-
sumers are also very interested in drug therapy and 
infusion therapy and many parts of the health care 
system depend on revenues from these products and 
services

The Wuxi Taihu New Town Integrated Medicine 
Clinic invites women to take a more active and long 
term view of their personal health, with a focus on 
assessment, recovery, wellness, and health preven-
tion which will be a foundation of long term health. 
In addition to an adjacent Ambulatory Care Center 
linked to the Women’s Hospital, the health center 
also includes this smaller-scale Integrated Medicine 
Checkup Center facility to offer personal healthcare 
on a proactive basis. Each clinic patient will receive 
a customized package of clinic services in three 
basic areas:

•	 Health	 Assessment: To establish a starting 
benchmark, patients will receive comprehensive 
checkup services, with medical exams, physician 
consultation, and specialized counseling such as 
nourishment, weight management, mental health, 
stress management, and wellness and fitness guid-
ance and personal training

•	 Diagnostic	Services: As part of the health checkup, 
patients may undergo genetic  DNA screening, 
clinical lab testing, EKG testing,  or imaging studies 
such as MRI, cardiac CT, PET CT, Mammography, 
Ultrasound, Stress Testing, and Bone Densitome-
try. All of these services are provided within the 
clinic, with no need to go to the adjacent Ambula-
tory Care or Hospital buildings.

•	 Treatment	 Services: After their check up and 
assessment of needs, patients will have access 
during their stay to a variety of treatment modal-
ities on site, including Traditional Chinese Medi-
cine, Anti-Aging services, Physical Therapy, Infu-
sion Therapy, Injections, Pharmacy services, and 
weight loss programs or customized exercise and 
spa programs.

WUXI TAIHU EcOLOGIcAL NEW TOWN

Site Wuxi
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Design Concept
To accommodate this wide range of services which 
integrate Western, Chinese, and alternative health-
care, the clinic has a space of about 3,000 SM (33,000 
SF) on four floors of the Check Up building, which is 
the corner of the Wuxi Taihu Ecological New Town 
health center. A vehicle drop off is adjacent to the 
clinic space and parking is available in the basement 
level. The Clinic looks out onto a Bamboo Garden and 
the landscaped Health Center grounds beyond. 

The goal of the clinic design, developed by Perkins 
Eastman Architects of Shanghai, is a unique design 
to meet both the technical and Chinese code require-
ments for healthcare while reflecting the calm, med-
itative atmosphere of a health resort. Careful atten-
tion to functional adjacencies and technical room 
criteria and medical equipment planning is balanced 
with small private waiting and patient areas, sensitive 
lighting, and use of natural materials and landscape 
elements. The availability of multi-function diagnostic 
testing and treatment is an integral part of the outpa-
tient checkup and wellness packages where the goal is 
comprehensive health and lifestyle improvement.

The Integrated Medicine Center takes advantage 
of its highly visible location to present a distinct 
appearance which harmonizes with the large hospi-
tal and clinic buildings behind it but clearly expresses 
a different level of care and a different feeling. This 
smaller, 4 level building is very different from the 
large 7 story Ambulatory Care Center and the 12 and 
15 story hospital buildings on the same overall site. 
The design reflects the lower patient volume and 
the resulting higher level of personal attention, with 
a capacity of about 100 daily patients, as compared 
to the 2,000 patients and families who will use the 
Ambulatory Care building in a typical day.

The design concept is to express layers of open-
ness and privacy, as a contrast with the more closed 
forms of the higher capacity institutional buildings, 
and to reinforce that difference by the use of similar 
but different materials.

Design Process and Features
The clinic design was developed in a series of work-
ing sessions with client project leaders, and reviewed 
at key stages by to insure it reflected the spirit and the 
design references of the larger project. The team first 
developed and reviewed a space program to define at 
a room by room level the components needed to pro-
vide the planned services and to confirm the design 
fit within a limited existing space. One of the key 
early decisions was to analyze patient flow into the 

Floor circulation

Floor circulation

Mode

“The design concept is 
 to express layers of  

openness and privacy...”
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WUXI TAIHU EcOLOGIcAL NEW TOWN

space and to locate each part of the program within 
the available blocks of space on four floors.

•	 Treatment	 services were located on the upper 
floors, to allow for flexible use and quick in and 
out by patients who will have recurring treatments 
or consultations and know where they are going, 
away from the crowd of new patients and family 
members at the ground floor.

•	 Health	assessment functions, which will be a one-
time event for each patient but the first step in 
their care, were assigned to a central location on 
the ground floor, allowing for easily visible recep-
tion and waiting, exterior views and direct access 
to the adjacent Bamboo Garden, and use of flexible 
exam/consult rooms. Because most patients will 
be accompanied by family members for the initial 
visit, the ground floor also includes visitor ame-
nities such as the healthy café and public waiting 
around a water feature.

•	 Diagnostic	imaging	services which will be used in 
various ways by different types of patients were split 
between a ground floor wing, the most practical loca-
tion for the heaviest equipment such as MRI and CT, 
and a second floor center for smaller functions such 
as Mammography, Digital X-ray and Ultrasound.

As part of the planning for Health Assessment ser-
vices, the team has considered new ideas for typi-
cal Chinese Exam/Consult Rooms.  Unlike Western 
practice where physicians typically move from room 
to room to examine and meet with patients, in China 
most physicians are full time hospital or clinic employ-
ees who are based in one combination exam/consulta-
tion/office rooms, where patients and families come to 
them. Most visits to doctors involve talking and consult 
with patient and family, but not necessarily a physical 
exam. The design team developed a modified version 
of this typical doctor’s exam/consult/office room, but 
with built-in seating for family members, a motorized 
exam chair for the patient instead of an exam table, 
and a flexible mobile computer table to allow face-to-
face doctor to family group discussions in a warm and 
inviting space, not a cold and clinical room. 

With operable windows and a light shelf design, 
the rooms will have diffused natural light and access 
to natural ventilation. The specific layout of the room 
is based on clinical experience and considers the best 
location for the doctor in relationship to the exam 
table, and the best location of diagnostic equipment, 
supplies, and the hand-washing sink. A key point is 
to make all rooms the same, to support staff train-
ing around these procedures, rather than creating  
mirror-image opposite hand rooms to gain small effi-
ciencies in plumbing layout.

Plan 2nd floor

Plan 1st floor

Plan 3rd floor

Plan 4th floor
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Interior Design Approach

with basic locations of the three functional 
groups established, the design team identified 
several early goals:

• flexibility: Whenever possible design spaces for 
multiple uses and changes in use. Health care facil-
ities remain in use for many years, often as much 
as 50 years, so they need to be able to respond to 
changes in procedures as well as in technology. 
Rather than create an overly specific design, the 
goal is to provide rooms which have the correct 
size to change in use from exam to consultation to 
procedures, without making them too large.

• familiarity:	 Create unique and contempo-
rary environments which will feel familiar to the 
patients, families and staff who use them. Health 
care patients, even in a wellness and health pre-
vention setting, are uncertain and have some anx-
iety and start the process a bit on edge. Instead of 
a coldly institutional setting geared only to opera-
tional convenience, the goal is to use design cues 
which encourage patients and the family mem-
bers who almost always come with them to relax 
and feel more at ease. The exam/consulting room 
design purposely does not include a large physician 
desk which immediately puts the patient in the 
position of being a less-powerful visitor. The new 
design puts the physician at a chair with a mov-
able computer table, able to be part of the family 
circle for intimate discussions. Welcoming seating 
is provided for family members, all on the same 
level, while creating a privacy zone for patient 
exams as needed. Materials in the room include 
wood and fabrics and residential scale fittings, not 
all stainless steel and overly medical.

• durability: Plan for use of finish materials and 
furnishings which meet and exceed lifecycle expec-
tations for healthcare facilities, which require more 
intensive cleaning methods and longer periods of 
use than other commercial or retail environments. 
Even while presenting a familiar appearance, 
healthcare interiors need to be fully cleanable with 
strong materials like bleach, so finishes and fur-
nishings need to be chosen with care so that they 
will continue to look fresh and visibly clean. Where 
there is moving equipment, walls and corners 
needed to be unobtrusively protected from damage, 
knowing that repairs will seldom happen later.

• biophilia principles: Design based on how 
humans connect to the natural world, and embrace 
the 7 senses of sight, taste, touch, sound, scent, 
motion, and balance. Healthcare research shows 

Stair

Stair

Café



WORLD HEALTH DESIGN  |  January 2016 103

WUXI TAIHU EcOLOGIcAL NEW TOWN

that a stronger sense of a relationship with nature 
creates physical well-being for people, inspires 
creativity, and promotes positive social inter- 
actions. It can also reduce stress and mental fatigue 
and agitation, and create a stimulating environ-
ment which helps healing and recovery.

The goals of biophilic design include 10 key  
elements as part of the environment:

1. Dynamic use of natural light, with changing 
light through the day and natural light color 
balance. Prioritize availability of daylight in 
areas with the highest occupancy, such as 
waiting areas, corridors, exam/consulting 
rooms and offices.

2. Provision for natural ventilation, controlled by 
the occupants. Chinese building codes require 
operable windows in occupied areas, with a net 
open area equal to 20% of the window area in 
that space.

3. Access to water in terms of sound and pat-
tern, even in very small elements. The sound 
of water is a natural form of white noise, and 
the movement of light off of water is something 
people are naturally attracted to.

4. Sensory connections to nature, to experience a 
change from man-made space. This can include 
irregular textures and materials, as a change 
from flat, consistent man-made surfaces.

5. Elements of mystery and exploration, which 
engage the mind and the senses. Humans are 
geared to move toward sources of light, so a 
hint of daylight around the next corner or at the 
end of a corridor encourages natural movement 
and engages the brain.

6. Use of prospects, refuge and sense of scale, 
to encourage movement through the space. 
Humans want to go to higher places to have 
a better view of their surroundings, and to be 
aware of possible shelter and to avoid large 
open areas. The scale of circulation areas 
should be proportionate to the volume of peo-
ple to make them comfortable.

7. Including natural forms as a subtle reminder 
that health is a natural force. In addition to 
actual plants or natural materials, even the 
image of leaves or objects from nature makes 
the mental connection.

8. Use of natural materials and patterns, especially 
in places which can be touched and felt. People 
want to touch and experience their space, so 

real wood at a touchable level can augment 
artificial materials, and being able to touch 
and experience warm wood or cool solid stone 
reinforces a subliminal feeling of a relationship 
with the natural world.

9. Spontaneous interaction with nature, to allow 
the experience to be slightly different each 
time. Water features and fish ponds offer this 
constant change, even in a casual encounter, so 
does a view of moving water like a lake or wet-
lands.

10. Use of local materials, to encourage a subcon-
scious sense of place and being connected to 
familiar things. The goal is to make users of a 
space feel naturally connected to it as part of 
the regional environment, not as a series of 
stage sets using distant materials. Interior and 
exterior materials and forms should have a nat-
ural harmony and rhythm. 

• salutogenic principles: Beyond just these 
links to the natural world, a key goal of the Wuxi 
Clinic project as a health care setting is to use the 
design of the facility to encourage mental and 
physical health by offering engagement, activ-
ity, and clarity rather than the confusing, hard-
edged and institutional environment which is 
typical of many healthcare facilities in China 
and the world. The Integrated Medicine Clinic 
is purposefully set apart from the higher-volume 
Ambulatory Care Center, with its thousands of 
daily visitors.

Its smaller scale, lower volume program is reflected 
in a welcoming lobby which offers clear circulation 
and choices to patients and families. The lobby sepa-
rates circulation and waiting areas, with a clear visual 
link to the outdoor Bamboo Garden beyond, and an 
inviting open stair encouraging users to walk to the 
visible second floor space, where coffee and refresh-
ment facilities have been located as an attraction, with 
access to the green roof terrace. The goal is that on 
entering the clinic, stress can be reduced and patients 
are reminded that services here are their conscious 
and voluntary step toward their own health.

Lobby spaces are high and filled with light that 
expresses natural circadian rhythms, from the cool 
daylight of the morning to the warmer afternoon sun 
from the west-facing windows. Interior plantings at 
large and small scales are combined with controlled 
water features which are planned for infection con-
trol while providing the sight and sound of water 
flow. Fish and moving water create changing vari-
ety for observers. The waiting areas offer seating 
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under small trees, giving a sense of shelter, and a 
choice of the high-ceiling main space or the alter-
native protected feeling of seating under the lower 
balcony ceiling.  The goal is to offer natural choices 
of activity and a positive bias toward movement and 
engagement in activities, not a large scale institu-
tional waiting room. 

At the upper floors, visible and inviting stairs are 
combined with the elevators to encourage walking 
as a clear alternative, and windows in the stairs with 
a garden view offer a surprise benefit to users. The 
building design encourages users to move naturally 
to higher levels and to vistas, to see what is beyond.

garden design analogy
For this Wuxi Clinic project, the design team adapted 
these interior design goals to relate to the specific 
character of the location. Wuxi and the nearby city 
of Suzhou are ancient towns best known for their 
canals and for historic classical Chinese gardens. 
Preserved sites such as The Humble Administrator’s 
Garden and The Master of the Nets Garden are part of 
what make nearby Suzhou a unique UNESCO World 
Heritage city. Our design is inspired by the elements 

of these classical gardens to introduce familiar 
and traditional features on a smaller interior scale,  
balanced with the technology-driven modern health-
care environment.

Chinese gardens for thousands of years have used 
these concepts of Biophilic Design to create a unique 
environment that humans find very relaxing and 
inspirational. These gardens are not just planted out-
door spaces but are conceived as “a microcosm of the 
world made of basic natural elements such as water, 
stones, plants and different building components as a 
literary allusion.” 

Garden design is intended to inspire a calming 
spirit and also inspiration, excitement, and mystery to 
invigorate the users of the garden. The physical ele-
ments often include borrowed views from one area 
to another, barred views or opposite views, framed 
or screened views which are intended to recreate the 
splendors of natural scenery. A Chinese classical gar-
den is meant to be seen and experienced in a specific 
and controlled way, not just as a pretty space. 

Visitors are led around water features, with changes 
in level and frequent opportunities to explore views 
and climb higher. Pavilion structures, walls, gates, 
lattice work and ornamentation are all used for spe-

Suzohu garden
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cific purposes to shape these views and to create a 
composition of natural materials. Beyond just the 
physical environmental design, literary connotations 
carry a tremendous amount of information in Chinese  
culture, with physical parts of the garden intended to 
refer to classical lines of poetry and literary quotations. 
Each garden has a series of themes, and each win-
dow or wall or landmark planting has a very specific  
reason. Experiencing the classical Chinese garden 
design itself can reinforce ideas of a healthy lifestyle.

Proposed design
To build on these ideas, the design team carefully 
considered each space in the medium scale facility, 
using different levels of spatial and visual privacy 
and a careful selection of materials. In addition to 
the interior elements of the building, a key outdoor 
feature is the adjacent Bamboo garden, one of four 
major garden areas on the larger site, each with a 
specific theme, planting type, and intended func-
tion. The Bamboo garden is planned as an area of 
privacy and decompression, where the tall vertical 
plants provide shade and seclusion inside a wall 
of green. Within the garden, wandering pathways 
lead to shaded wooden decks and sitting areas, with 
views of small scale water features. Patients, fam-
ilies, and staff members can take a few moments 
in the garden to relax and think, in a private and 
inspiring setting. From the outside, the wall of 

bamboo is a moving backdrop of green life, and a 
relaxing visual interest.

The public areas of the Clinic are all oriented toward 
the Bamboo Garden on the north side, while the upper 
floors also offer views toward the larger lake on the 
south side. At the Ground Floor, a private entrance 
pavilion sets the mood, and the main lobby space looks 
through the building out to the garden beyond, with 
direct access to garden circulation. On the upper lev-
els of the clinic, the waiting and public areas are orga-
nized on the north side, with views down to the Bam-
boo Garden, and the occupied patient and staff areas 
are along the south wall, for ample natural light and 
ventilation. A green roof at the second floor level offers 
a private outdoor space which can be used for patient 
and staff meetings and activities.

Interior spaces use these same principles of clas-
sical garden design, with openings in walls to direct 
views, grille work to provide a sense of partial enclo-
sure, and a mix of clear and translucent glazing to 
create controlled views and to make the spaces more 
interesting and more related to one another.

Natural light is an important feature of biophilic 
design, and the patient and office areas are designed 
for controlled natural light, using light shelves and 
dropped ceilings to bounce diffused light into the 
space along the ceiling plane but without glare. One 
of the key features of the Chinese building code is 
that occupied spaces such as offices and exam/con-
sult rooms are required to have operable windows, 

Lobby
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so each room has the option to open a window for 
the breezes and natural sound and scent of the lake 
and the wetlands that are intrinsic to this new Wuxi 
Ecological City.

The building interior uses sustainable, natural 
materials such as locally sourced-wood and stone, 
matte finish ceramics, and textured wall coverings to 
continue the lake and garden theme and to link these 
spaces to the natural world. Metal finishes are lim-
ited to small areas, using dull rather than polished 
surfaces, and the reception desks and work counters 
are natural stone and wood, rather than the usual 
plastic laminates or composite surfaces. Whenever 
possible, informal face to face greeting spaces are 
provided rather than institutional type high counters 
and reception stations.

Furnishings are selected to reinforce the non-institu-
tional feeling of the Clinic and a connection to the nat-
ural world, with wood and textured fabrics, rather than 
metal and vinyl. At the same time, furniture selections 
meet the special requirements for durability and clean 
ability in a healthcare setting, and design criteria such 
as higher seat heights, sturdy arms, and provisions for 
wider bariatric seating which make the furniture safer 
and more comfortable for patients and families.

Related medical services
The Wuxi Integrated Medicine Clinic is planned to 
work closely with the other components of the Taihu 
New City health center. Patients who use the Clinic 
for proactive health assessment and health mainte-
nance will also have access to the adjacent Ambu-
latory Care Center, with a wide range of outpatient 
healthcare services and diagnostic imaging; the 
Women’s Hospital, with 600 beds and full Obstetric, 
Surgery, Women’s Health and Cancer services, and 
the adjacent Maternity Center and Rehabilitation 
Center. The Maternity Center is a very specific part 
of Chinese medical care, providing 30 days of follow 
up care for women after delivery, with care provided 
for their children, to encourage bed rest and recovery. 
The adjacent Rehabilitation Center offers a range of 
physical and occupational therapy services for both 
inpatients and outpatients; both of these non-hospi-
tal services are located near the canal bordering the 
site, away from hospital and ambulatory care traffic.

The Integrated Medicine Clinic will be the most 
visible and iconic feature of the health center, and 
its use of biophilic and Salutogenic design princi-
ples will be a strong expression of the goals of the 
Wuxi project. 

Front entrance
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Hospital Südspidol, Esch/Alzette Luxembourg
Albert Wimmer

ARCHITECTURE
The concept for the design of the new hospital Süd-
spidol in Esch/Alzette in Luxembourg adopts a cam-
pus typology and combines the rational organisation 
of functions with a  human scale to improve way-find-
ing and optimise efficiency. 

By focusing on the needs of the patient, the concept 
develops the architecture to create an atmosphere of 
well-being. The design maximises day-light, opti-
mises orientation and provides a variety of views into 
the surrounding green spaces (or landscape). The 
hospital rooms radiate safety and tranquillity and, 
not only provides space for privacy, but also for car-
ing and communication. The main goal of the design 
is a highly efficient, process orientated hospital with 
a focus on the patients’ needs.

From a bird’s eye view, the triangular Inpatient struc-
tures with their rounded edges, suggest landed UFOs. 
This specific layout improves the legibility and good 
observation and reduces travel distances. Each building 
element, though connected with other parts of the hos-

pital, is self-contained, functionally independent and 
can be accessed separately. The hospital is divided into 
separate building forms that are connected the logistics 
accommodation beneath the ground. The concept, with 
its clear and memorable design language, is an oppor-
tunity to signal an important and new direction for the 
future of hospital development. 

The exterior appearance of the new hospital is char-
acterized by its disaggregation and formal language. The 
soft and gentle forms contrast with the rational clinical 
functionality. The hospital is perceived as an integral 
part of the familiar surroundings (or “landscape”). 

That’s the fundamental idea of the new hospital: 
patients, staff and visitors won’t be confronted by 
a mega structure, but come to experience individ-
ual structures at an appropriate scale. The spatial 
arrangement provides spaces for social interaction 
and exchange. 

The design of the façade incorporates this idea and 
supports it through the extensive use of wood as a 

The greenery planning around the organic shape integrated with nature. 
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building material. This creates a warm, organic mood 
that radiates (conveys) trust, intimacy and warmth. 
At the same time, the use of renewable materials, such 
as wood, play an important part in (OR “contributes 
to”) the “green hospital” concept. The combination of 
design language and materiality gives the hospital a 
distinctive “face” and contribute to it’s identity and 
identity and sense of place

FUNCTIONALITy
The use of a new model based on the additive geomet-
ric form of an equilateral triangle creates high clarity 
and orientation and helps to keep the distances short. 
The proposal clusters individual functional units and 
provides a clear and legible structure. The campus 
concept ensures a functional and rational arrange-
ment of the building forms with a clear circulation 
system.

Within in the centre of each functional unit there 
will be open zones that enable the flexible arrange-
ment of shared uses. They support communication 
and the interaction of people and processes. 

The essential criteria for the distribution of the 
functional areas is their specific frequency and inten-
sity of use: the outpatient departments and diagnos-

Model of the project..

Architecture with maximum access to daylight. 

tic centres (high frequency, low intensity) are located 
in close proximity to the main access on the ground 
floor and 1st floor, while intensive care units and sur-
gery areas (low frequency, medium to high intensity) 
are positioned in protected areas on the upper levels. 
The day-clinic and areas of intervention (medium 
frequency, medium intensity) are located in the cen-
tral part of the hospital and therefore provide an ideal 
connection to the outpatient departments and the 
hospital wards.

LIFe-cycLe HospItAL – 
gREEN HOSPITAL
The life-cycle concept is based on the wish to create 
a building with a long-lasting performance and high 
flexibility. Because requirements concerning hospi-
tals and methods of medical treatment are constantly 
evolving, the flexibility of the building and the need 
to meet future demands appear to be particularly rel-
evant. Due to the unique triangular layout the hos-
pital Südspidol has all the flexibility and adjustabil-
ity it requires. Structural stiffening components are 
reduced to a minimum and later modifications and 
adaptations can be carried out easily.

In addition, the concept provides the possibility 
for anticipated penetrations and perforations in the 
entire ceiling area. This ensures that Südspidol will 
be able to respond flexibly to future developments 
and demands. 

The urban integration of Südspidol enables exten-
sion areas on two sides: in the West, right at the traffic 
junction, there is scope for the potential expansion to 
house areas for critical care (OR and intensive care) 
units. THESE ARE THE SAME THING! In the East 
there is the possibility to extend the building in con-
nection with the low care area. This duality guaran-
tees the maximum possible flexibility and enables a 
fast and direct respond to changes.
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The zoning in different functional centres corresponds 
to the medical processes and their frequency and pro-
vides a consequent separation corresponding to their 
service life. In accordance with the key points of the 
spatial programme, the individual modules are care-
fully arranged to provide optimal accessibility, short 
distances and clear legibility of the different areas. 

As a “green hospital”, Südspidol contributes to the 
ecological sustainability as well as the social sustain-
ability. The selection of building materials is based 
on ecological assessments; differentiated vegetation 

helps to improve the micro climate. All roof surfaces 
are to be used as green roofs or for the implementa-
tion of solar panels. Südspidol supports environmen-
tally friendly transport and will provide opportuni-
ties for e-mobility and bicycle traffic.

LANDSCAPE DESIgN
The flowing geometry of the landscape design creates 
a vivid, harmonic and interlocking mood of well-be-
ing, with water as an additional calming element. The 
landscape design provides an important contrast to 
the clinic structures of the hospital offers possibili-
ties to experience nature and supports the recovery 
process.  Visiting the park, surrounded by lush green-
ery and enjoying idyllic parkland views increases 
positive experiences and reduces negative emotions. 

To the inclusion of landscape elements such as the 
promenade, the wooden decks near the waterfront 
and the continuous network of paths, the park can 
be used as a private part of the hospital as well as 
a public open and green space. For patients and 
visitors alike the park provides leisurely and easy 
walking paths with high value of inhabitation. The 
network of paths loops through the park; every 
single trail has characteristic features, such as its 
length, which increases the motivation to reach the 
next level of mobility and to extend the range of 
journey. Between the trails, amorphously planted 
“islands” invite the patients and visitors to linger 
and rest.

The park is not just an important part of the hos-
pital, but also plays an important role as a nature 
reserve  for the surrounding districts and as an urban 
reference point. The urban design concept, based on 
the integration of the new hospital in the surround-
ing environment, creates a harmonic connection 
between the hospital buildings and the green and 
open spaces as well as the connection between pri-
vate and public spaces. 

The design language of the landscape design emu-
lates the layout of the hospital buildings. The indi-
vidual components of the hospital define an entrance 
gate to the natural area and provide a flowing transi-
tion to the network of trails that connects the build-
ings with the outside area. 

Flexibility and expansion possibility.

The shape and the access of daylight and use of westwater.

green landscape design well integrated with surrounding.
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ples, consideration of the relationship between the 
in- and the outside, the specific configuration and 
concept of same handed rooms combines the most 
important parameters of a cutting-edge concep-
tion.

The rooms provide a homely atmosphere that is 
supported by a prudent selection of materials, the 
use of natural colours and appealing haptic (tactile) 
surfaces. The wall opposite the patients’ beds will be 
equipped with an extensive media wall that provides 
access to the internet and various entertainment 
options, but can also be applied to discuss treatment 
with the help of images. 

MODULAR CONSTRUCTION  
PRINCIPLES 
In order to achieve a high degree of flexibility and 
modularity, the structural system is principally 
designed to enable a change in use. The load-bear-
ing parts are to be realized in concrete construction 
which will enable suspensions for sensible equip-

HOSPITAL SüDSPIDOL 

HEALINg SUPPORTIVE  
ENVIRONMENT
Autonomy and self-determination, differentiated zones 
for conversation and retreat, as well as a clear and dis-
tinctive division between private and public interac-
tion are at the focus of the project. The architectural 
design supports the varied encounters and interactions 
in the hospital, while ensuring that the human need for 
self-reliance and mutual respect is fulfilled. 

Bright, light-flooded rooms, the use of natural forms 
and “healing colours” such as can be found in nature as 
well as a leafy view contribute to a pleasant and relaxed 
atmosphere. Sound-absorbing materials contribute to 
a noise-free environment that has a stress-reducing 
effect on the patients as well as the hospital staff. 

Supplemented by a selection of suitable artworks 
and especially designed gardens and roof landscapes, 
the result is a holistic-spatial experience that opti-
mises the atmosphere and supports the recovery pro-
cess. In order to meet the desire for privacy and free 
access to the patients’ belongings, each patient will 
be equipped with a specially designed mobile cabinet 
that can be moved to wherever the patient goes. 

In order to satisfy the basic need of involving the 
patients families, throughout the hospital there are 
places that can be used for intimate meetings and 
exchange. Additionally, there will be the univer-
sal provision for relatives to spend the night in the 
patients’ room. 

Patient rooms of the future 
Each of the approximately 600 1-bed patient rooms 
is designed from the point of view of the patients; 
their needs and requirements underpin each room 
layout. The design includes clear zoning princi-

The simplicity of shape and easy wayfinding to reduces stress.

Single bed room for patient with maximum access to daylight.
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ment because they provide the needed dynamic 
absorption. At the same the structure has the required 
redundancy for future swinging columns. 

The ceilings are executed as flat or mushroom con-
struction carried by columns which are positioned at 
a mutual distance of 8 to 10 metres without joists. 
Because of this, the construction achieves a high flex-
ibility in respect of functional changes.

The stability of the construction is braced by the 
staircases and the elevator shafts, whereas the tech-
nical shafts can be executed with flexible boundar-
ies. Through this construction, it is possible to adapt 
the shaft areas according to changes in the clinical 
and technical requirements, should the need arise. 

The foundation is designed as a reinforced con-
crete slab that will, according to the geotechnical 
studies, present a consistent formation level. The 
multi-storey construction will ensure sufficient secu-
rity against uplifting. 

The proposed element-façade system will enables 
a high degree of pre-fabricated construction elements 
and the possibility of replacing even larger compo-
nents of the technical equipment by gaining access 

The creative design of patient room. The Modular design to facilitated construction and 
efficient investment.

through the façade. This helps to simplify mainte-
nance and reduce costs. 

The interconnecting bridges between the build-
ings will be user-friendly and aim to achieve an opti-
mal route network between the hospital buildings. 
On the inside the construction is self-supporting and 
vibration-free.

INNOVATIONS
In the interests of a forward-looking, cutting-edge 
concept for the new Centre Hospitalier Emile May-
risch it is essential to pursue a strategy that con-
sciously exceeds the state of the art. 

Therefore, the proposed design has to anticipate 
all possible future developments and to provide ade-
quate solutions. 

Based on international best-practice models and on 
evidence-based studies, the concept has to consider 
and identity changing trends within a medium to long-
term vision. To achieve this, the project contractually 
is required to illustrate the following main trends:

Layout plan – modular construction principle.
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 Future direction of the needs and requirements of 
the hospital staff.

 Optimisation of processes.

 Integration of supplies.

 Consideration of increasing outpatient treatments 

Strategic goal:  
Patient-friendly environment

 Easy orientation and guidance through entire 
hospital. 

 Separation of patients routes and supply routes

 Transparent and legible organisation of the func-
tional areas.

 Separate access to dialysis areas and obstetrics 
areas.

 Single/One bed-room’s connection with nature.

 Family zones within the patient areas.

Strategic goal:  
functional and employee-friendly environment

 Centre-focussed arrangement of the hospital 
buildings.

 Short distances. 

 Appealing working spaces with a high proportion 
of natural daylight.

ExCERPT OF THE JURy PROTOCOL 
(Dating from October 21st 2015)

regarding the arrangement and conception the 
hospital buildings
“The arrangement of the functional and spatial alloca-
tion plan is considered to be beneficial because it pro-
vides easily understandable and clear zones for staff 
and patients alike. The conception of the functional 
layers complies with the clients wish for distinction.”

regarding the quality of internal and external 
spaces and user-friendliness
“The individual structural forms open up opportuni-
ties for innovative room layouts within the hospital. 
The triangular structures are connected through an 
access system on the ground floor and partially on the 
first floor. The network is spatially attractive, helps to 
reduce the distances and provides clear orientation.”

 “The appealing character of interior spaces, espe-
cially in the inpatient units, benefit both patients 
and visitors. Through the waiving of a system of 
corridors, the spaces provide extensive, lounge-like 
zones.”

regarding the quality of the patient rooms
“Of particular positive importance are the consider-
ations for the design of the patient rooms: the inter-
locking system of pre-fabricated modules creates 
optimal zoning within the rooms and provides the 
necessary conditions for a variety of possible uses as 
well as the possibility to adept the spaces should the 
need arise. The jury welcomes explicitly the valuable 
consideration of safety, comfort and economic effi-
cacy. The project excels through its good ergonomic 
design for staff, the organisation of inpatient units 
and efficient circulation.”

regarding sustainability
“The concept meets all requirements of a life-cy-
cle hospital. Particularly noteworthy is the modular 
design that enables a thematic usage. Scenarios of a 
future further development are quite conceivable. 
The urban arrangement shows an area of enlarge-
ment in the western part of the hospital and therefore 
opens up a capacity for growth with the size of about 
20% of the present spatial programme.“

regarding realization 
“The structural concept is simple and logically struc-
tured. The flat ceiling structures enable a flexible use 
and a good layout of the technical buildings.”

Regarding economic efficacy
“Regarding the operating costs: a good ratio between 
usable floor area and gross floor area is to be expected. 
The short distances within the hospital are a particu-
larly important contribution to the issue of personnel 
costs. The concentration of three wards on one floor 
makes it possible to obtain synergies. The organisa-
tion of the patient rooms provides optimised and safe 
procedures.” 

regarding building costs 
“The anticipated building costs are mainly influ-
enced by efficient space management and will lead to 
appropriate investment costs.”
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regarding innovations 
“The open and comparatively loose pavilion-like 
structures can be the exemplar for an open, future 
orientated hospital structure. Corporate Identity 
stands as a sign for architecture centred on the human 
being and its dedication to the needs of patients, vis-
itors and staff alike. The shaping of theme buildings 
improves the orientation for all users of the new hos-
pital. This positive approach is reinforced through 
the innovative organisational and structural pro-
posal. In this uniqueness lies the opportunity of a sus-
tainable development that promotes different cycles 
of innovation and cycles of renovation as well as the 
substitution of themed buildings.”

The design of the inpatient units and especially the 
patient rooms is optimised and sensitive. The high 
potential for innovation lies in the final integration of 
aspects of safety, working efficacy, comfort and eco-
nomic efficacy regarding investments and operation.” 

Wimmer Architects, Austria 

Architect Albert Wimmer studied at the Technical University of Vienna (1965–1971 degree of  
architecture); 1974–1977 London Architectural Association, diploma of town-planning; Albert 
Wimmer’s architecture studio was founded in 1977, the Atelier Albert Wimmer ZT GmbH in 2003. 
Emphasis on residential quarters, health care, urban design and masterplans, infrastructure, sports 
and leisure, culture and buildings of temporary use. The approach is characterized through social 
and ecological aspects but always with regard to town planning. Selection of current  projects: 
Vienna Central Station and masterplan, residential area “Eurogate” and masterplan and the ongo-
ing development of the health quarter including “Vienna North Hospital” in Vienna.

Albert wimmer

“Patients, staff and  
visitors won’t be confronted  

by a mega structure,  
but come to experience 
individual structures at  
an appropriate scale”.

Modular construction principle.
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cLIenT
Centre Hospitalier Emile Mayrisch, Luxembourg

The bidding consortium known as HEALTH 
TEAM EUROPE led by Albert Wimmer 
ZT-GmbH, in collaboration with Architects 
Collective ZT GmbH Rambøll (structural engineer-
ing and building services) and Martha Schwartz 
Partners Ltd. (landscape architecture) has been 
concluded with a general contractor’s agreement. 

ArcHITecTUre
HEALTH TEAM EUROPE – Albert Wimmer ZT 
GmbH/Architects Collective ZT GmbH, Vienna 
(AUT).

LeADerSHIP
Albert Wimmer ZT GmbH

engIneerIng AnD BUILDIng SerVIceS
Rambøll, Copenhagen (DK)

LAnDScAPe ArcHITecTUre
Martha Schwartz Ltd. London (UK), Boston (USA)

Fly-THrOUgH
© HEALTH TEAM EUROPE

renDerIngS
3dbakery

PrOJecT DATA
International 2-stage Design Competition 
Application, September 2014

1st stage
October 2014 – submission date: January 12, 2015

Invitation to 2nd stage
April 9, 2015

2nd stage
April 2015 – submission date: July 29, 2015

Notification of 1st prize
October 28, 2015

Number of beds
Approx. 600

Site area
111.366 m2

Number of overnight beds
594 (with 27 wards)

Number of day beds
38

Parking spaces
995 (60 external, 935 in parking garage)

ScHeDULeD TIme TABLe
Commence Planning: January 2016
Commence construction: 2018
Completion:  2022

The organic form of courtyard for the view from all the rooms and place for contemplation.

HOSPITAL SüDSPIDOL



Sakhiwo Infrastructure & Health Solutions is
a multi-skilled consultancy company. 

We specialise in strategic health planning,
health briefs, facility planning, architectural
design, project and construction
management, health technology,
consultancy and advisory services related to
hospital infrastructure development,
commissioning and health facility
maintenance management. 

Sakhiwo acts as an implementing
agent/multi-disciplinary development agency
for hospitals and health facilities and pulled
together some of the best expertise in
South Africa for the establishment of
Sakhiwo Infrastructure and Health Solutions. 

www.sakhiwo.com

Vision
To be an outstanding leader in health

and other public infrastructure
development, while meeting the needs

of the client and the community.

Mission
We are committed to excellence in design

and implementation of high quality,
efficient and cost-effective solutions. We

aim to respond accurately to the
transformation of health care, education,

housing and infrastructure delivery by
developing outstanding facilities.

South Africa
• Cecilia Makiwane Hospital
• Lilitha College of Nursing 
• Frere Hospital, new Oncology

and ICU
• Sipetu District Hospital
• Thabazimbi District Hospital
• Letaba Regional Hospital

Zimbabwe
• The Avenues Woman and

Child Hospital
• Selborne Hospital

Mozambique
• Nampula General Hospital
• Maputo Central Hospital

The Gambia
• Horizons Private Clinic (TA

for AfDB)
Namibia
• Otjiwarongo Referral Hospital
• Ondangwa District Hospital
• Khomas District Hospital
• Katutura Hospital
• Windhoek Central HospitalC
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www.sakhiwo.com

www.sakiwo.com



Billard Leece Partnership Pty Ltd 
Architects & Urban Planners

www.blp.com.au

D E LI V E R I N G
T H E  C O M P LE X ,
S I M P LY.
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