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HOSPITAL DESIGN
- SINGAPORE STYLE

A The Healthcare Scene in Singapore

A Design emphasis of new facilities




HEALTHCARE SCENE IN SINGAPORE

A One of the best healthcare systems in Asia
A Successful in terms of

A Financial efficiency

A Community health outcomes

A 11 hospitals / treatment centres have been accredited by
Joint Commission International (JCI)
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HEALTHCARE SCENE IN SINGAPORE

Government 6s emphasi s:
1. Encouraging self-reliance
2. Keeping healthcare affordable
3. Promoting healthy lifestyle
4

. Engaging the community
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HEALTHCARE SCENE IN SINGAPORE

TYPE PUBLIC SECTOR PRIVATE SECTOR
Inpatient 80% 20%
treatment 7 hospitals 7 hospitals
8t hospital under construction,
Another being planned)
Outpatient 20% 80%
treatment 18 polyclinics, 6 national 1900 private clinics in
specialty centres and medical centres,
numerous specialist commercial buildings,
outpatient clinics within private hospitals and within
hospitals housing estates
Other Combination of public, voluntary welfare organisations
services and private commercially run institutions (Community

hospitals /step-down care, nursing homes, inpatient
hospice, day rehabilitation centres, dementia day care
centres, psychiatric day care centres and rehabilitation
homes, sheltered homes for formerly-mentally ill, etc)




HEALTHCARE SCENE IN SINGAPORE

Major development of
healthcare infrastructure
was from | ate 070s to
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HEALTHCARE SCENE IN SINGAPORE

SINGAPORE GENERAL HOSPITAL

No.of Beds : 1600
G.F.A : 163,000 m2




HEALTHCARE SCENE IN SINGAPORE

NATIONAL UNIVERSITY OF SINGAPORE

No. of Beds: 970 g
G.FA 143’000 m?2 R
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HEALTHCARE SCENE IN SINGAPORE

TAN TOCK SENG HOSPITAL

G.FA:171,100 m?
Completion: 1999
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HEALTHCARE SCENE IN SINGAPORE

CHANGI GENERAL HOSPITAL
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No.of Beds : 800
G.F.A: 103,000 m2




HEALTHCARE SCENE IN SINGAPORE

KK WOMENOS & CHI LDRENGOS HOSPI TAL

G.F.A: 107,000 m2
Completion: 1997




HEALTHCARE SCENE IN SINGAPORE

INSTITUTE OF MENTAL HEALTH / WOODBRIDGE HOSPITAL

No. of Beds: 2500
G.FA: 112,000 m?
Completion: 1992



HEALTHCARE SCENE IN SINGAPORE

SPECIALIST CENTRES

National Skin Centre National Heart Centre



HEALTHCARE SCENE IN SINGAPORE

COMMUNITY HOSPITAL & POLYCLINICS

Ang Mo Kio Community Hospital Queenstown Polyclinic



HEALTHCARE SCENE IN SINGAPORE

A Inlast 10 years i emphasis on development of services
A Focus on improving efficiency of service delivery
A Impact of SARS

A adding isolation facilities

A Improving Emergency Departments

ASingapore population 4.7M i expected to grow to 5.5M in next 10 years

Aopulation above 65 years old will increase from current 8.5% to 19% in 2030




Moving Forward
MI NI ST ERROSG 10 YEAR PLAN

INFRASTRUCTURE
1. New general hospitals T Khoo Teck Puat, Jurong General Hospital

2. New national specialty centres T 2" heart centre and cancer centre
at NUH; rebuild NHC at SGH, new CDC, expand NUHS dental
centre; build new capabilities in geriatrics and rehabilitation

3. Support Facilities T new Pathology Building at SGH

4. New academic and research facilities i Duke-NUS Graduate School
of Medicine, research tower at Pathology Building
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Moving Forward
MI NI ST ERROSG 10 YEAR PLAN

INFRASTRUCTURE

5. Primary and Step-Down Care i Queenstown Polyclinic, new
nursing homes, Jurong Medical Centre, Renci Community Hospital

6. New and Less Developed Services i mental health, dementia,
National Addiction Management Centre, hospices, support for
home palliative care

7. 1T Infrastructure i Electronic Medical Records Exchange,
Computerised Physician Order Entry
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oving Forward
NI ST ERROSG 10 YEAR PLAN

SOFTWARE

A

A

Stepping up recruitment and training of 4,500 doctors, nurses,
pharmacists, therapists, administrative and other staff

Improve delivery T multi-disciplinary teams to deliver effective care,
including new roles for Advanced Practice Nurses, Nurse Educators
and Allied Health Professionals (AHP)

Strengthen training and deployment of healthcare staff in public
sector

Expand local training of healthcare professionals i 3 medical schools,
degree programme for AHPs




Moving Forward
MI NI ST ERROSG 10 YEAR PLAN

SOFTWARE

A Scholarships for scarce skillsets (clinical psychology, biostatistics,
bioinformatics, healthcare management)

A Continue to recruit suitable foreign healthcare professionals to
augment local manpower pool

A Facilitate integration of care (Agency for Integrated Care; National
Electronic Health Record)

A Invest in clinical and translational research
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HEALTHCARE SCENE IN SINGAPORE

A New wave in infrastructure development:
1. Khoo Teck Puat Hospital (550 beds)
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New hospital in Jurong

Pathology and research building at SGH

New National Heart Centre at SGH

New Communicable Disease Centre at Novena

New National Cancer Institute of Singapore at NUH
Master planning of existing hospital sites
Additional beds and upgrading of existing hospitals

New private hospitals
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Design Emphasis of New Facilities

MOVING FORWARD

Changing social demands 1. Rising health care costs
Changing medical trends 2. Increasing demand for
Impact of SARS, HIN1 iImproved services
Increased development of 3. Ageing population
Health Tourism - Growth of 4. Manpower shortages

private sector

$

ARCHITECTURAL CHALLENGES

$

Need efficient hospitals with more flexible design able to
cater to changing needs and increasing demands E CPG



Design Emphasis of New Facilities

0 PR

Patient and visitori focused design
Design for Flexibility

High technology

Sustainability

Landscaping

Encouraging collaboration between
clinicians and research

Building in the urban context
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Design Emphasis of New Facilities

1. Patient and visitori focused design




Design Emphasis of New Facilities
PATIENT- AND VISITOR-FOCUSED DESIGN

Way-finding
Friendly interiors

Spaces for family and visitors
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Universal Design




Design Emphasis of New Facilities
PATIENT- AND VISITOR-FOCUSED DESIGN WAY-FINDING

CLEAR ARCHITECTURE MASSING
At the urban level, Architecturally articulated distinct blocks for

different functions is the first step for good way-finding



Design Emphasis of New Facilities
PATIENT- AND VISITOR-FOCUSED DESIGN WAY-FINDING
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CLEAR VISUAL CONNECTION
For good way-finding, nothing beats the ability to see your destinations

in the hospital at the point of arrival.
|



Design Emphasis of New Facilities
PATIENT- AND VISITOR-FOCUSED DESIGN WAY-FINDING

CLEAR VISUAL CONNECTION
For good way-finding, nothing beats the ability to see your destinations

in the hospital at the point of arrival.

E CPG



WAY-FINDING

EVIDENCE BASE WAYFINDING

In collaboration with Space Syntax, a evidence base dimension is given
to test the workability of the Architecture design.
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Design Emphasis of New Facilities
PATIENT- AND VISITOR-FOCUSED DESIGN FRIENDLY INTERIORS
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HOSPITALITY MATERIAL PALETTES

The increase of material choices at competitive cost as well as suitability
for clinical applications offer a larger material palette that allows the
Architects to break away from the stereotypical imagery of a hospital. C "
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Design Emphasis of New Facilities
PATIENT- AND VISITOR-FOCUSED DESIGN FRIENDLY INTERIORS

HOSPITALITY MATERIAL PALETTES
The increase of material choices at competitive cost as well as suitability
for clinical applications offer a larger material palette that allows the

Architects to break away from the stereotypical imagery of a hospital. E ~
@ CPG



Design Emphasis of New Facilities

PATIENT- AND VISITOR-FOCUSED DESIGN

WINDOWS FOR PATIENTS

FRIENDLY INTERIORS




Design Emphasis of New Facilities
PATIENT- AND VISITOR-FOCUSED DESIGN DESIGNING FOR VISITORS

PROMOTING
PREVENTIVE CARE

A Many visitors to hospital

A Hospital not only to treat illness
4 A Role of promoting healthcare
- A Auditorium

A Education Centre

A Exhibition areas
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Design Emphasis of New Facilities
PATIENT- AND VISITOR-FOCUSED DESIGN DESIGNING FOR VISITORS

TTSH Cafeteria & Concourse

A Some visitors spend long hours in
the hospital

ADesign commercial spaces for
their convenience

AEncourage more visitors to come




ARCHITECTURAL CHALLENGES

2. Design for Flexibility




Design Emphasis of New Facilities
DESIGNING FOR THE FUTURE FLEXIBILITY/ MODULARITY
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TYPICAL B1 WARD LAYOUT TYPICAL B2/C WARD LAYOUT TYPICAL ISOLATION
AND A-CLASS WARD
LAYOUT
Consultation Room easily Designing in Modules for ability to
converted into isolation ward convert from one type of ward to another
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Design Emphasis of New Facllities
~ DESIGNING FOR THE FUTURE ~ FLEXIBILITY/ MODULARITY

Separate private and subsidized waiting areas are
provided on opposite sides of the clinic so that
patients enter the clinic from different entrances
with separate receptions. The access points are

decentralized, however the clinics are able to
share clinical support areas. A central staff corridor
links the various clinics together i creating an
amenity zone. This option has good separation,
however will require more staffing for the separate
receptions
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FINDING THE BEST MODEL TO RESPOND TO THE FUTURE
po ngtpga I

The attached graphically illustrates



Design Emphasis of New Facilities
DESIGNING FOR THE FUTURE FLEXIBILITY/ MODULARITY
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SUBSIDISED TO PRIVATE -
Peculiar to Singapore, outpatient clinics are divided into private and
subsidised. Clinics must be able to convert if the economical needs
arise. . CPG



Design Emphasis of New Facilities

DESIGNING FOR THE FUTURE FLEXIBILITY/ MODULARITY
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Expansion feasibility studies

FINDING THE BEST MODEL TO RESPOND TO THE FUTURE
The capability of a hospital evolves over time. It is important to
plan for future expansion strategy so that the hospital can

always be current with times.. @ CPG




ARCHITECTURAL CHALLENGES

3. High technology




Design Emphasis of New Facilities

HIGH TECHNOLOGY IMPROVING STAFF EFFICIENCY

1. Integrated patient information systems (National Electronic
Health Record System)

2. Patient diagnosis and treatment

3. Staff support

A Automated guided vehicles for transportation of food, linen
and medicine

A Pneumatic chutes for dirty linen and waste

A Pneumatic tube system for samples, etc

[{ers



Design Emphasis of New Facilities

HIGH TECHNOLOGY CATERING TO CHANGING MEDICAL TECHNOLOGY

Classes of Services for Point-of-Care
Devices

Rooms large enough
for equipment

Higher structural
loading

Sufficient electrical
and emergency
power

High IT capability
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Design Emphasis of New Facilities

HIGH TECHNOLOGY IMPROVING STAFF EFFICIENCY

Pneumatic tube
system for
specimens

Automated Guided Vehicles to
deliver food, linen, etc
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ARCHITECTURAL CHALLENGES

4. Sustainability




Design Emphasis of New Facilities
SUSTAINABILITY PLATINUM GREEN MARK

+ Use of Passive Measures
use of natural ventilation where
possible

+ Response to Tropical Climate

+ Energy Efficient

+ Green Mark

+ M&E design
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Design Emphasis of New Facilities
SUSTAINABILITY PASSIVE DESIGN | SOLAR

Form & Orientation
responsive to sun-path

Shaded Internal Courtyard
& Multiple Landscaped
Decks

reduced heat island effect

Permeable Form
enhanced natural airflow
and daylight access

Self-Shading Geometry
reduced facade solar gains

PASSIVE DESIGN

Cooling load can drastically be reduced by setting the building at a / ~
correct orientation. With internal shading strategies, it will keep internal E CPG
wall surfaces away from the sun.



Design Emphasis of New Facillities

SUSTAINABILITY PASSIVE DESIGN | SUBISIDISED WARD
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Daylight Distribution in Typical Ward

PASSIVE DESIGN
With evidence based simulation, the design maximises the opportunity to utilise
daylighting for the wards. CPG



Design Emphasis of New Facillities

SUSTAINABILITY PASSIVE DESIGN | SUBISIDISED WARD

WARD STUDIES
Translating simulation studies to architectural form and space



Design Emphasis of New Facillities

SUSTAINABILITY PASSIVE DESIGN | SUBISIDISED WARD
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SECTION-WTS

SITE MOCKUPs

A translation of drawings to physical full scale mockups. A close working
relationship to fine tune the details and ensure that the patient get a
ergonomic design when the hospital is completed eventually. CPG



ARCHITECTURAL CHALLENGES

5. Landscaping




Design Emphasis of New Facilities
LANDSCAPING HEALING ENVIRONMENT

BUILDINGS AROUND
PROPOSED SITE

HEALING ENVIRONMENT

In Singapore, it is rare for a hospital to get a site with good scenery.
Usually, the hospital site is located within a densely built up area. @ CPG



Design Emphasis of New Facilities
LANDSCAPING HEALING ENVIRONMENT
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Courtyard at WomendshuBE

HEALING ENVIRONMENT

The hospital creates it own gardens and sanctuary to compensate for
the lack of scenery and views in the urban site. 8 CPG



Design Emphasis of New Facilities
LANDSCAPING HEALING ENVIRONMENT

GREEN STRATEGY

HEALING ENVIRONMENT

The hospital creates it own gardens and sanctuary to compensate for g
the lack of scenery and views in the urban site. @ CPG



ARCHITECTURAL CHALLENGES

6. Encouraging collaboration between
clinicians and research




Design Emphasis of New Facilities




ARCHITECTURAL CHALLENGES

7. Building in the urban context




Desiﬁn Emﬁhasis of New Facilities

A Land scarcity
A High plot ratio
- A High dependence on lifts

A Impact on fire evacuation and patient
safety




Design Emphasis of New Facilities

EXPORTING OVERSEAS

Desa Park City SIMC Hospital, KL
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Hanc Phuc Hospltal Vletnam 2nd Kunming Affiliated Hospital for Medical College, China




Moving Forward
MI NI STER60OS 10 YEAR PLAN

New infrastructure will cost over $2 Billion

A Patients who are better off should shoulder higher burden i
Means Testing

A Find more innovative ways to mece
ways
A Principles to arrest rising healthcare costs:
1. Everyone to stay healthy
Patient needs to co-pay i discourage over-consumption
Discourage over-servicing by doctors and hospitals
Good information for patients to choose better and cheaper care
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Know the limits of medical science



Moving Forward

Outram Campus Masterplan Yong Loo Lin School of Medicine, NUS  Graduate Medical School

Pathology Building @ SGH

Khoo Teck Puat Hospital



