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Healthcare and Societal sector of SPeAR 
 
1.0 Tentative categories for societal sector of SPeAR 
 

1. Care Model/Design Vision/Legibility (form + space) 
• access to outside spaces 

  - courtyards 
• -natural daylight 

  - Cicadian Rhythms 
• confused wayfinding 

  - architectural legibility 
• views of nature/outdoors/art 

  - art & landscaping 
• atmosphere (relaxing, welcoming, comfortable)  

  - something inducing relaxation 
  - something stimulating 
  - positive distractions    
 
 

2. Circulation + access 
• wayfinding 

  - signage, architectural legibility   
• educed walking distances for nurses 

  - multiple dispensing points, multiple supply rooms 
  - easily accessibly alcohol dispensers for cleaning hands 

• separation of public/private spaces 
  - socialising, waiting, interacting, eating 
  - consultations and check-ups. 

• separation of clean and dirty activities 
• separation FM function 
• separate visiting/clinical access 

 
 

3. User satisfaction/comfort 
• patient satisfaction  

  - dignity, privacy 
  - quality of healthcare service 
  - control of environmental factors: light/temperature/mobility 

• family satisfaction 
  - waiting rooms 
  - quality of healthcare service 
  - visiting hours 
  - visiting spaces 

• staff retention  
  - numbers of nurses stations 
  - safety, stress,  
  - control of environmental factors: light/temperature/mobility 

• non-threatening environment 
  - health, safety and security of staff and patients 
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4. Sustainability 

• ecologically responsible design of accessibility 
  - public transport links 
  - car parks 

• future-proofing of the building 
  - flexibility of spaces 
  - reusability of materials used in refurb/construction 

• social support 
  - sustainable/added-value activities: eg. healthy eating cafes 
  - social mobility 
  - changing nature of inner city neighbourhoods 
  - community engagement 
  
 

5. Patient/Staff Safety + stress 
• air quality 

  - airborne pathogens 
  - particulates 
  - pressure 
  - temperature 

• noise 
  - background 
  - voices – staff and visitors 
  - equipment 

• light 
  - artificial v natural 

• medication errors 
  - light 
  - distractions/interruptions (Eg transfers) 

• patient/staff security 
  - staff safety in the workplace 
  - patient safety in the wards, outdoors, during rehab  
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2.0 Relevant Policy 
 
Sustainable Development Action Plan (2006) / Securing the Future 
Framework for Sustainable Development on the Government Estate 
 
Target I1: Social impacts. 
 
The quality of people's lives is strongly influenced by the quality of their local environment. The day to day 
running of a Department's land, buildings and operations, and the coming and going of staff, can have 
significant impacts on the quality of life in local neighbourhoods. 
 
The rest of the Framework covers the environmental impacts of running the Government Estate. To round off 
this approach, the target set in this chapter requires Departments to address the way in which managing land, 
buildings and operations affects staff and local communities.  Potential impacts could include: 
 
environmental quality - for example, air emissions, landscape, noise, light  
infrastructure - for example, schools, roads, water supply  
amenities - for example, access to countryside, impacts on local shops and services  
transport - for example, staff parking on local streets and provision of extra bus services  
Just as considering the impacts of managing its land and buildings on local communities signals 
Government's commitment to sustainable estates management, so the way Departments recruit and provide 
for their staff sends a message about others on the importance Government attaches to socially responsible 
employment as a key component of sustainable development.  However, since such issues are normally the 
responsibility of human resources departments, no new targets are introduced here. However, the chapter 
includes a brief overview of some of these initiatives and the guidance provides links to further information. 
 
DH Departmental Report 2006 
 
4.38 A competitive OJEU (Official Journal of the European Union) tendering process took place to select 
principal supply chain partners (PSCPs) to a national framework. NHS trusts can select a partner from this 
framework without the need to go through an additional OJEU process. The intention is that NHS facilities are 
completed on time, within budget and are well designed to provide first class facilities for NHS patients. 
 
NHS Standards for Better Health (July 2004) 
 
Sixth Domain - Care Environment and Amenities 
Domain Outcome 
Care is provided in environments that promote patient and staff well-being and respect for patients’ needs and 
preferences in that they are designed for the effective and safe delivery of treatment, care or a specific 
function, provide as much privacy as possible, are well maintained and are cleaned to optimise health 
outcomes for patients. 
 
Core Standards 
C20 Health care services are provided in environments which promote effective care and optimise health 
outcomes by being a) a safe and secure environment which protects patients, staff, visitors and their property, 
and the physical assets of the organisation; and 
b) supportive of patient privacy and confidentiality.  
 
C21 Health care services are provided in environments which promote effective care and optimise health 
outcomes by being well designed and well maintained with cleanliness levels in clinical and nonclinical 
areas that meet the national specification for clean NHS premises. 
 
Developmental standard 
D12 Health care is provided in well-designed environments that a) promote patient and staff well-being, and 
meet patients’ needs and preferences, and staff concerns; and 
b) are appropriate for the effective and safe delivery of treatment, care or a specific function, including the 
effective control of health care associated infections. 
 

 



 
 

Phil Nedin, Global Healthcare Business Leader, Arup 4 | P a g e  
 

3.0 Literature Review 
 
CABE 2005 Design with Care 
Ulrich 2005 Briefing notes from Ulrich’s meeting to UK 2005 
Ulrich 2004 “The role of the physical environment in the hospital of the 21st century: a once-in-a-lifetime 
opportunity”  
Lawson 2005 “Evidence-based Design for Healthcare” 
 
 
a. CABE 2005 Design with Care 
Introduction 
-the primary qualities of the local env wh contribute to each phase of healthcare: 
 1) prevention – providing opportunities for exercise, promoting personal safety and reducing stress 
 2) intervention – by ensuring th all healthcare bldgs are designed around the needs of the patient/staff 
as an integral part of the therapeutic effort 
 3) recovery – by producing high quality environments th assist and accelerate healing 
-govt spending on NHS in 2006/07 = £6 billion 
 
CABE’s 10 key elements 
Good integrated design 
Public open space 
A clear plan 
A single reception point 
Circulation and waiting areas 
Materials, finishes and furnishings 
Natural light ventilation 
Storage 
Adapting to future changes 
Out of hours community use 
 
Changing important focus 
The user is important in healthcare design: 

- the introduction of patient choice and resulting commissioning of services by frontline staff. 
- Emphasis on hygiene and patient safety 
- Local delivery of medical services (where appropriate) 
- Sustainability including energy management 
- Relationship between a good env and good health outcomes 

Explored by govt in “Your health, your care, your say” initiative 
 
Other issues 
 - Access to transport 
 - sustainable provision in new housing developments 
 - social change (mobility) 
 - changing nature of inner city neighbourhoods 
 
From the case studies 
Main themes and elements of those themes: 

1) atmosphere: accessible, relaxed, welcoming, comfortable, religious considerations, safe 
2) spaces: clear division of private and public & shared, noise levels, private and confidential, dignity, 

visitor spaces 
3) futurepproofing: flexibility of design for changing requirements, expansion, meeting place for locals, 

defining new meaning of community care 
4) form/environment & design: natural light, interior garden, functional, operational, easy to manoeuvre, 

robust and attractive materials, finishes and furnishings, colour and texture, view of nature/art works 
5) hygiene: multiple dispensing units, infection control, rubberised floors 
6) social support: quality of worklife of staff, low staff turnover, healthy eating café, source of support for 

those not necessarily ill, social mobility, humming with activity, 
“a third place” Ray Oldenburg 
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b. Ulrich 2005 – meeting in London 
- he devised an evidence-based design approach (EBD) 
- believes design should be concerned with safety, environmental stressors, therapeutic environment and 
space planning 

 
1) Safety 

 
2) Environmental stressors 

Hazards in hospitals Improvement can lead to improvement of… 
Lack of fresh air Prolonged sickness;  

Higher blood pressure levels;  
increased length of stay for patients,  
poor staff retention + quality of staff 
 
 

Lack of good ventilation 
Overheating 
Lack of occupant control 
Noise levels 
Lack of and/or poorly positioned sinks and alcohol 
dispensers 
Multi-bed (as opposed to single) rooms 
Easy to get lost 
Lack of good design leading to poor communication + 
efficiency among staff, betw staff and patients 

 
3) Therapeutic environment 

Form/Design of hospitals Improvement can lead to… 
Natural light Restful sleep, 

Waiting, healing, Connection with the external environment 
Views of nature and art 
Pleasant waiting rooms 

 
4) Space planning (Ann Hendrich expert) 
-to make nurses more efficient at their jobs so they can spend more time with patients 

-multiple supply points  
-creating the “universal room”  
-minimum floor area: 38 -40 m² per visitor settee/bed included within the single patient room 

 
Business case development 
Berry, Colle et al “ Fable Hospital” 
Research comparing a traditional hospital with a hypothetical EBD approach hospital. 
 
Advantages of EBD: 
 Lower infection rate 
 Higher safety standards 
 Higher patient satisfaction, hence better patient outcomes 
 Higher staff satisfaction hence retention 
 Increased philanthropy and benefactor involvement 
 Increased market share – more important in the UK w’ patient-choice + payments by result 
  

c. Bryan Lawson 2005 
1) design to give patients privacy, dignity and company 
2) design to give patients, staff and visitors views out of buildings (daylight and calming, 

interesting/stimulating views) 
3) design to give patients, visitors and staff contact with nature 

Hazards in hospitals Improvement can lead to…  
staff stress Decrease of staff costs  

(loss of time, temp staff pay etc) 
Taking care of the elderly 
 

hospital acquired infection 
slips, trips and falls 
lifting injuries to nursing staff 
medical errors 
Patient transfers (can be 7!) 
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4) give all building occupants environmental comfort and control over that comfort (heat, light, sound) 
5) create places that have spatial legibility 
6) use art to provide distraction  
7) give all patients single bed rooms with enough space for a visitor bed/settee 
8) design to make nurses work more efficient and hygienic (ie anti-infection) 

 
d. Ulrich, Quan 2004 

 
-modern healthcare design relies on ‘evidence-based design’ (Hamilton 2003).  
-studies demonstrate links between physical environment and patient/staff outcomes: 

 1) effects of healthcare environment on staff health and safety 
 2) improvement of workplaces increases staff effectiveness, reduces errors and staff satisfaction 
  
-From these studies and important topics within healthcare Ulrich et al came up with the following areas which 
they are think are critical to a well-designed healthcare centre: 
 1) reduce staff stress/fatigue and increase effectiveness in delivering care 
 2) improve patient safety 
 3) reduce stress and improve outcomes 
 4) improve overall healthcare quality 
 

1) Staff safety 
i. Improve staff health and safety through environmental measures 

a. Good ventilation (air quality) 
b. high intensity surgical light sources can lead to retinal damage (light) 
c. noise levels can lead to stress (sound) 
d. poor ergonomic design of patient beds and nurses’ stations can lead to back stress, fatigues 

and injuries 
 

ii. Increase staff effectiveness, reduce errors and increase staff satisfaction by designing better 
workplaces (to reflect work patterns) 
a. Save nurses’ time on walking to stations/supplies etc – this is correlated to increase in time 

spent in patient-care activities 
b. Improve work flow through design 
c. Reduce waiting times 
d. Increase patient satisfaction with the services 
 

2) Patient safety 
i. Reducing infections caused by airborne pathogens (SARS, EMRSA – 15) 

a. Type of air filter/direction of airflow/air pressure/air changes per hour in the 
room/humidity/ventilation cleaning and maintenance are important factors 

b. Hospital construction and renovation activities can generate dust/particulates which lead to 
airborne infection outbreaks 

c. High Efficiency Particulate Air (HEPA) filters can be used to control/prevent airborne 
infections  

i. But they are not an adequate control measure on their own. They must be employed 
in conjunction with other measures such as enhanced cleaning, sealing of windows 
and barriers etc 

 
ii. Reducing infections by increasing hand washing 

a. Hands of healthcare staff are the principal cause of contact transmission from patient- patient 
b. Installing alcohol-based hand cleaner dispensers at bedsides improved adherence (along with 

posters) accessibility 
i. human factors are important and need expertise: eg. Human factors specialist, 

environmental psychologist 
 

iii. Reducing infections w/single bed rooms 
a. Air quality can be easily controlled 
b. Decontamination of single bed rooms is easier 
c. A roommate is a risk factor for nosocomial diarrhea and gastroentitis 
 

iv. Reducing medication errors 
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a. Lighting: the higher the better for making less errors 
b. Distractions/interruptions: transfer of patients between rooms/units leads to errors. 

i. Single bed rooms reduce transfer 
ii. It also saves staff time, shorten patient stays, reduce over all operational costs 

 
v. Reducing patient falls 

a. Can cause: physical injuries, psychological effects, longer hospital stays (and high costs) 
b. Main fall places: 1)bedroom, 2) bathroom – but there isn’t a strong correlation between falls 

and environment. One interesting observation is that patients frequently hurt themselves 
getting out of bed unassisted/unobserved. However, there are no clear solutions to this 
problem. 

 
vi. Improve patient confidentiality and privacy 

a. Research demonstrates that physicians and nurses breach patient confidentiality and privacy 
frequently by talking in place where they are overheard. 

b. 5% of patients in curtained spaces reported they withheld portions of their medical history and 
refused parts of their physical examination bc of lack of privacy (Barlas et al 2001). à walls 
are better than curtains from patients’ point of view, and superior from nurses’. 

c. Priority area for more research: investigation of quality of communication and information from 
patients to physicians and nurses and how it is affected by the unit architecture. 

 
3) Reduce stress and improve outcomes 
i. Reduce noise 

a.  Types of noise 
   i. Continuous background noise (45~68 dB) with peaks (85~90 dB) 
  ii. Medical equipment (alarms, equip > 90dB) and staff voices (70~75 dB) 
  iii. Staff shift changes/operating room noises > 110dB 
b. Noise sources in hospital are (unnecessarily) numerous and loud. 
c. Environmental surfaces – floors, walls, ceilings - are hard and sound-reflecting, not sound-

absorbing, creating poor acoustic conditions.   
-solutions: sound absorbing ceiling tiles, noiseless paging system – “environmental/design 

interventions are more successful than organisational interventions such aw staff or 
establishing quiet hours. 

 
ii.  Improve sleep 

a. Environmental interventions are most effective for reducing noise and promoting 
uninterrupted sleep. 

 
iii.  Reduce Spatial Disorientation (wayfinding problems in hospitals are costly/stressful, “integrated” 

systems are needed composed of coordinated elements! 
a. Administrative and procedural information – mail-outs, electronic information on the web 
b. External building cues – that lead to the hospital, parking entry etc. 
c. Local information – identifying destinations, signage, logical room numbering, 

comprehensible nomenclature for departments 
d. Global structure – people tend to move along “integrated” routes: more accessible bc they are 

fewer turns from all other routes in the hospital.  
 

iii. Reduce Depression 
a. Bright light (natural and artificial) can improved health outcomes such as depression, agitation, 

sleep, circadian rest-activity rhythms, length of stay in demented patients, and SAD. 
(difference between morning and evening light). 

 
iv. Provide Nature and Positive Distraction (which reduce stress, pain, anxiety and symptomatic 

distress + positive emotional and physiological changes) Questionnaire studies that shown that 
bedridden patients assign especially high preference to having a hospital window view of nature. 
a. Gardens in healthcare environments – calming in themselves, but also have mechanisms 

such as fostering access to social support and providing opportunities for positive escape and 
sense of control with respect to stressful clinical settings. Heighten patient and family 
satisfaction with overall quality of care. 
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b. Art in healthcare environments – positive reaction to representative nature art, but negatively 
to chaotic abstract art. Not all art is suitable for high-stress healthcare spaces – some of it can 
be emotionally challenging or provocative! 

 
v. Provide Social Support 

a. Evidence that levels of social interaction can be increased (and presumably beneficial social 
support too) by providing lounges, day rooms and waiting rooms with comfortable movable 
furniture arranged in small flexible groupings.  à improved appetite, longer visits by family, 
enhances social interaction. 

b. Roommate is more often a source of stress rather than support.  
 

vi. Improve Communication to Patients 
a. Good staff comm. Helps reduce patient and family anxiety, promotes better care at home 

after discharge and can improve outcomes. Affects overall satisfaction with care, also related 
to having single rooms (privacy) to enhance comm. 

 
4) Improve Overall Healthcare Quality 
i. Provide Single-Bed patient rooms 
 a. Have major advantages over double rooms and open bays: lower nosocomial infection rates,  
 fewer patient transfers and associated medical errors, far less noise, much better patient privacy 
 and confidentiality, better communication from staff to patients and from patients to staff, 
 consistently high satisfaction with overall quality of care. 
 
ii.  Reduce Length of Stay 

a. Climate and sunlight influences length of hospital stay + sleep-wake patterns, especially 
morning light 

b. Reducing impact of nosocomial infections. 
 
iii.  Increase Patient Satisfaction with Quality of Care (stakeholder satisfaction) 

a. Environmental changes that make a place more comfortable, aesthetically please and 
informative relieve stress among patients and increases satisfaction with the quality of care. 

b. Changes to: general layout, colour scheme, furniture, floor covering, curtains, providing 
informational material and information displays => positive environmental appraisals, 
improved mood, altered physiological state, greater reported satisfaction. 

c. Post-occupancy evaluations are also conducted on patients and staff satisfaction with 
different elements of healthcare environments such as gardens, individual wards and patient 
rooms.  

d. Also, it is tacit + implicit staff and organisational practices and policies which influence how an 
environmental actually functions and is perceived by patients and staff members.  à this qual 
and quant data helps understand the nature of the problem (ie. Why are the gardens not 
being used as intended?) and in developing solutions to tackle the problem. 

  -offer multi-method post-occupancy evaluation that use different methods to obtain 
  objective and subjective evaluations of use and satisfaction. 

 
 

5) Conclusions 
i. Hospitals are complex systems where it is difficult to isolate the impact of single factors – 

the building industry conducts little impact-based research (ie. Creating knowledge base 
of evidence). 

ii. The focus of EBD is to design hospitals that actually help patients recover and be safer, 
and help staff to do their jobs better. 

iii. EBD is a process of creating health care buildings informed by the best available 
evidence concerning how the physical environment impacts, supports, interacts with 
activities by patients, families and staff. 

iv. EBD helps effective decision-making to create a caring, effective, safe, patient-centred 
environment.  

v. 8 immediate actions that can be implemented now: 
1) provide single-bed rooms 
2) quieter hospitals to reduce stress and improve sleep 
3) provide stress reducing views of nature/positive distractions 
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4) develop wayfinding systems – reduce stress 
5) improve ventilation, attention to appropriate pressurization 
6) improve lighting – especially natural lighting and full-spectrum lighting 
7) design ward layouts and nurses stations to reduce staff walking, incr patient care 

time and support staff activities such as medication supply, communication, charting 
and respite from stress. 

 
e. AEDET 
 

 


