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Why focus on healthcare? 
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Increased demand for healthcare 

services 

 
In Malaysia, the 

healthcare sector is expected to 

grow at an average rate of 8.4% 

from a value of USD2.25 billion in 

2012 to USD3.65 billion in 2018. 

Aging population 

Higher incident of 

chronic disease + 

= 



Malaysia hospital beds supply lower than 

global median 

The median according to World Health Organisation is 26 hospital beds 
per 10,000 population 

Based on this, Malaysia is under providing hospital beds  

From 2005 to 2011, Malaysia had the lowest ratio of hospital beds per 
10,000 population compared to its neighbouring countries, Singapore and 
Thailand (Table 8). 
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HB Herald, Healthcare in Malaysia, May/Jun 2013 



Healthcare is one of 12 key economic areas for 

growth  
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Medical tourism is also a factor 

Malaysia, India and South 
Korea have all been seeing 
growing patient inflows  

Around 10% of medical 
tourists are U.S. citizens, due 
to high medical costs 

2nd largest global 
healthcare operator, IHH, 
based in Malaysia 
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How does evidence based design help 

build better healthcare buildings? 
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Research shows 

that there is a link 

between the 

healthcare building 

design and patient 

outcomes and 

overall satisfaction There is also a 

link to staff 

satisfaction 

and turnover 



Evidence-Based Design (EBD) 

« The process of basing decisions about the built 
environment on credible research to achieve the best 
possible outcomes » The Center for Health Design (CHD) 

A patient-centered approach:  

Improving patient safety 

Improving patient outcomes  

Improving family, patient and staff satisfaction 

Improving the efficiency and effectiveness of staff. 

Having a positive impact on the budget 
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Four Common EBD Categories 
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1. Patient Safety 

• Improve Mobility And 
Reduce Falls 

 

• Reduce Risk Of 
Injury  

 

• Reduce Risk Of 
Contamination  

 

• Improve Hand 
Sanitization 

 

• Provide Safe 
Delivery Of Care 

2. Worker Safety & 
Effectiveness 

• Provide Efficient 
Delivery Of Care 

 

• Improve 
Communication 

 

• Improve Staff Health 

 

• Improve Job 
Satisfaction 

3. Quality of Care 
& Patient 

Experience 

• Reduce Patient 
Stress And Anxiety 

• Enable & Enhance 
Patient Sense Of 
Control 

• Improve Patient 
Engagement 

• Improve Patient 
Satisfaction  

• Improve Family 
Presence And 
Engagement In 
Patient Care 

• Improve Comfort 

• Reduce Noise 

• Respect Privacy 

4. Organizational 
Performance 

• Ensure Durability 

 

• Improve Air Quality 

 

• Provide A Secure 
Environment 

 

• Enable Change 
Readiness/ Future-
proofing 

 

• Enhance 
Sustainability 

 

• Provide Return On 
Investment 

*Center for Health Design 



Indoor Air 

Quality 
Low lifetime 

maintenance 

Specific 

solutions 
Sustainability Acoustic 

performance 

Adaptable 

design 

Fire 

resistance 

Impact 

resistance 

Factors that influence the design of hospital 

spaces and can contribute to EBD 



Some key challenges within these categories 

Acoustics  

•Noise disturbances between spaces 

• Speech clarity and acoustic comfort within spaces 

• Inability to meet local requirements or guidelines for acoustic levels  

Fire Resistance and Specialty Applications 

•Meeting minimum X-Ray protection requirements 

•Design flexibility 

•Assuring fire safe construction  

Wet Areas and Indoor Air Quality 

•Moisture tolerance of surfaces in wet or high humidity areas 

•Volatile organic compound levels  within the building 

•Accumulation of bacteria on surfaces  

Maintenance and Aesthetics  

•Designing low maintenance, robust systems to reduce maintenance costs and frequency of 
damage to internal surfaces 



What do poor acoustics mean for patients and 

staff?  
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What contributes to poor acoustics? 

Noise disturbances between spaces 

Poor sound insulation between rooms 

Mirror layout room configuration of ward rooms 

Noise flanking transmission 

Ventilation / mechanical noises 

Speech clarity and acoustic comfort within a space 

Too many reflective surfaces, not enough sound absorption in ceilings and 
floors in ward rooms, hallways 

Multiple patient room configuration 

Noisy equipment and loud overhead system 

 Continuous background noise 

in hospital patient rooms  

Average Background dB Nighttime Peak dB 

WHO guidelines 35  40 

Averages 45-68 85-90 

*Roger S. Ulrich, Professor of Architecture at the Center for Healthcare 

Building Research at Chalmers University of Technology - Sweden. 

 



Acoustic Design Considerations 

1/ Adopt the best 
design, especially 

regarding the 
layout of the rooms 
 

•Single bed rooms  

 

•“Same-handed room” model 
rather than a “mirror layout” 
(Fick D., Vance G 2008) 

2/ Improve levels 
of acoustic 

insulation and 
sound absorption   
 

•Improve acoustic insulation 
of partition walls between 
bedrooms, ceilings and 
ventilation ducts 

 

•Reduce reverberation time 
with absorbing ceilings 
(Blomkvist et al., 2005) 

3/ Eliminate or 
reduce sources 

of noise  
 

•Lower the volume of 
telephones 

 

•Replacing overhead paging 
with mobile phones / pagers 

 

4/ Train and adapt 
the behavior of 
medical staff  

 

•Educate medical and 
maintenance teams 

 

 

•Change behaviors : team 
conversation, “quiet hours” 
in the daytime  
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What are special safety concerns for patients 

and staff? 
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X-Ray protection  

•High exposure to X-Rays over 
long periods have time have 
severe impacts to health, 
including increased incidents of 
cancer 

•A radiologic technologist is only 
allowed 50 mSv/year exposure 

Handrails / heavy 
equipment 

•Inadequate railings and supports 
can increase incidents of patient 
falls  

•Risk of additional injuries and 
prolonged hospital stays 

•For elderly, some falls can be 
fatal 

 

 

Fire safe construction 

•Reduced mobility of patients 
requires more time to vacate a 
building in case of emergencies 
such as fires 

 

 



Factors Causing Safety Challenges 

X-ray room walls and ceilings no longer fit for purpose  

Workload or positioning for x-ray room changed over time 

Lead protection peeling due to age and improper bonding 

Change of adjacent room classification 

Inconsistencies in shielding protection 

Inadequate amount of supports, railings  

Lack of flexibility to add new or move existing rails and 
supports as required to reduce patient falls 

Risks to fire safety*  

Locations of flammable materials such as oxygen tanks 
and alcohol-based antiseptic 

Inability to evacuate all patients due to mobility issues 

Inadequate fire alarms or sprinkler systems 

 

 

*Health Care and Fire Safety 

Chad Beebe, AIA, Eric Rosenbaum, P.E. FSFPE and Thomas Jaeger, P.E. FSFPE 



Safety Design Recommendations 

1/ Radiation: Design 
systems fit for purpose* 

 

 
• Determine usage and 

workload based on 
equipment type and location 
of X-ray room in building. 

 

• Consult or outsource 
hospital physicist.  

 

2/ Patient safety: Future 
proof & increase design 
flexibility 

 
• To allow for installation of 

handrails, supports and 
equipment throughout facility 
as needed, without major 
renovations 

 

• Install robust wall systems in 
lieu of location specific 
pattressing  

3/ Fire protection: 
Ensure adequate level of 

fire resistance** 

 
• Design to accommodate for 

patients with reduced 
mobility 

 

• Opt for ‘defend in place’ 
protected areas 

 

• Reduce flammable materials 
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*Radiation protection in diagnostic interventional radiology; IAEA training guide 

**Health Care and Fire Safety 



The impact of poor IAQ on patients and staff?  
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Patients 

•Hospital acquired infections lead to 
longer patient stays and increased 
hospital costs and in some cases 
death 

•Hospital-acquired infections now affect 
one in 25 patients (US CDC) 

•Immunocompromised and other high-
acuity patient groups more susceptible 
to illness from poor IAQ 

Staff 

•Poor IAQ can lead to staff illness 
and unexpected days off 

•Long term exposure to poor IAQ can 
have significant impacts on staff 
health 

•Nearly fifty percent of respiratory 
illnesses, including asthma, are 
caused or aggravated by poor 
indoor air 

People at greatest risk of health effects  from mold spores are individuals with 

allergies, asthma, sinusitis, or other respiratory conditions, as well as infants and 

children, elderly people, and pregnant women (OSHA) 



Poor Indoor Air Quality Design Challenges 

Hospital-Acquired Infections* 

Improper or poorly functioning ventilation systems 

Multiple bed patient rooms 

Insufficient hand washing or disinfecting stations 

Mould growth 

Airborne fungal spores and mould (such as Aspergillus) can originate on 
water-damaged building materials that remain wet more than 72 hours 

May be due to inclement weather, tropical climate, or construction timing 

Moisture resistant materials not installed in areas of high humidity or direct 
moisture exposure 

Volatile organic compounds emissions 

VOCs come from many sources including cleaning solvents, treated fabrics, 
personal hygiene products, furniture, paints 

Not specifying low or no VOCs building materials  

Not utilizing systems that actively reduce VOCs 

 

 
*Roger S. Ulrich, Professor of Architecture at the Center for Healthcare 

Building Research at Chalmers University of Technology - Sweden. 

 



Proper indoor air quality requires a whole 

building / systems approach 

1/ Ensure proper 
ventilation 

requirements met.  

 

• Consider laminar 
airflow rooms with 
HEPA filters for 
ultraclean rooms 
such as operating 
rooms* 

2/ Control VOC 
emissions 

 

• Specify low-emitting 
materials 

 

• Where possible use 
products that absorb 
VOCs such as 
formaldehyde 

3/ Manage 
moisture 

 

• Install moisture 
resistant systems in 
wet areas and areas 
with high humidity 

4/ Encourage 
frequent 
cleansing 

 
• Increase the ratio of 

sinks or hand-
cleaner dispensers* 
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*Roger S. Ulrich, Professor of Architecture at the Center for Healthcare 

Building Research at Chalmers University of Technology - Sweden. 

 



Did you know that aesthetics can also impact 

patient and staff satisfaction? 
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Aesthetics & Maintenance 

• The physical appearance of the healthcare spaces is 
now regarded as an active contributor to the health 
and well being of the environment’s users 

• Staff perception of the physical healthcare 
environment is directly correlated to staff turnover 
rate 

• Patients expecting their physical facilities should be 
visually appealing – which influences perception of 
patient outcome and satisfaction 



Maintenance and Aesthetics Challenges 

Materials that wear quickly due to constant cleaning 

Use of surfaces that are not designed to meet the stringent 
cleaning requirements for hospitals 

Damage and repairs due continual wear and tear 

Lack of guard rails in areas with exposure to hard sharp 
surfaces from gurneys or other hospital equipment 

Not specifying systems with high impact or abuse 
resistance 



Recommendations For Maintenance And 

Aesthetics 

1/ Design robust systems that 
require less maintenance 

 

• Incorporate abuse and impact 
resistant systems that  last through 
common wears and tears from 
hospital traffic.  

2/ Increase life of surfaces in 
clean rooms 

 

• Specify highly scrubbable hygiene 
products that withstand the use of 
most disinfecting chemicals and 
detergents 
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Saint-Gobain can help achieve EBD goals 

EBD Goal Acoustics 
Moisture 

Management 

Indoor Air 

Quality 
Fire safety 

Radiation 

safety 
Aesthetics Durability 

Improve mobility 
      

 
    

 

Reduce risk of injury due   
    

  
  

 

Improve communication  
            

Improve staff health      
    

Improve job satisfaction  
        

 
  

Reduce patient stress & anxiety  
  

 
        

Improve patient satisfaction  
  

  
  

 
  

Improve comfort  
  

 
        

Increase privacy  
            

Ensure durability 
            

 

Improve IAQ 
  

  
        

Enhance sustainability        

Future proofing 
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Why choose drywall construction? 

Dry solutions for earlier decoration and faster completion: 

Wet trades reduced 

Shorter build programme 

Faster return on investment 

 

Lightweight, modern method of construction: 

Reduced design and superstructure costs 

Narrower walls allowing more usable floor space 

Drywall cavity, perfect for concealing services 

 

Provides guaranteed high performance solutions 

Fire protection 

Sound insulation between spaces 

Noise reduction within spaces 

Moisture and mould control also durability 

Indoor air quality 
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Innovation for healthcare buildings 
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Why is IAQ important? 

90% of our time is spent indoors  

 

Poor IAQ has been linked to headaches, fatigue, concentration 
problems  

 

Indoor pollution is also involved to the aggravation of allergies 
and asthma 

 

Formaldehyde and other indoor pollutants are known carcinogens 

2004: WHO reclassified formaldehyde as a Group 1 chemical from 
a Group 2A - from “probable” to a “known” carcinogen 

2011: formaldehyde reassigned as known to be a human 
carcinogen (previously listed as reasonably anticipated to be a 
human carcinogen) by US Department of Health 

Indoor air quality affects health, comfort and productivity 



Innovative technology that improves indoor  
air quality by permanently removing formaldehyde 

circulating indoors 

1. Formaldehyde comes in contact with the board by typical air flow 

2. Formaldehyde chemically reacts with special additive in gypsum 
board 

3. Formaldehyde gets converted into inert compounds, that are safe 
to humans, and remain permanently locked in the board 

What is Activ’Air and how does it work? 



Activ’Air removes 70% of formaldehyde 

circulating indoors 

Technology is based on an additive that is incorporated to 
gypsum in very small quantities and is safe to humans 

Works for at least 50 years 

Can be used with most water-based acrylic paints 

Board is still recyclable 

 



Habito™, the new generation of Gyproc 

boards 

An alternative for robust wall applications 
that require additional cavity 
reinforcements* or high abuse and impact 
resistance 

Head board for medical equipment 

Corridors  

Mounted TVs 

Increases design flexibility and future 
proofing 

Revolutionary drywall that provides: 

Fixing capability (15kg per woodscrew) 

High durability and robustness 

Improved acoustic performance 
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*Not tested for dynamic loads 



XRoc, a lead free alternative for 

radiation rooms 

XRoc absorbs X-rays vs. lead as an imperforate barrier 

Positive environmental credentials – similar to gypsum; 100% recyclable 

For 1mm lead land above XRoc boards are lighter per m2 

XRoc boards in small format size for ease of handling <20kg/board 

No need for lead strips to back the joints 

Reduced total installed cost vs most lead-lined equivalent systems 
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These innovations combined with existing 
Saint-Gobain Gyproc solutions, can address a 
variety of challenges within healthcare spaces 
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Wardrooms 

Expectations: 

Calm and rest for patients 

Confidentiality of discussions 

Hygiene and safety 

Resistance of walls to impacts 

Trolleys, bed movements, etc. 



Wardrooms 

Metal stud partitions between rooms 

Fire or acoustic or impact plasterboards 

60dB or more sound insulation 

Up to EI 120 fire resistance 

Severe duty and fixture strength with Habito boards 

 

Sound absorbent ceilings with Gyptone 

Many different patterns for aesthetic choice 

Activ’Air technology for air quality improvement 



Corridors 

Expectations: 

Resistance of walls to impacts 

Trolleys, bed movements, etc. 

Sound insulation of rooms adjacent to 
corridors 

Fire protection of escape routes 

Hygiene and safety 



Corridors 

Impact resistant metal stud partitions 

Habito impact resistant plasterboards 

50dB sound insulation 

Can be increased with acoustic plasterboards or  other metal 
framing configurations 

EI 120 fire resistance for escape routes 

 

Sound absorbent or hygienic ceilings 

Gyptone perforated ceiling tiles or boards for sound absorption 

Gyprex vinyl coated ceiling tiles for hygienic surfaces 

BIO version also available 

Removable for access to services 



Kitchens and Bathrooms 

Expectations: 

Resistance to moisture and high 
humidity with extra protection to mould 

Tolerant to frequent cleaning 

Hygiene and safety 

Fire and sound resistance of walls 

Particularly in kitchen areas 



Kitchens and Bathrooms 

Metal stud partitions with moisture resistant 
linings 

MR plasterboards for single user bathrooms 
 M2Tec for extra mould protection 

Can be combined with impact, fire or acoustic 
boards for extra performance 

Glasroc H or Aquaroc cement boards for 
more extreme wet areas 

Collective bathrooms/showers & kitchen areas 

 

Hygienic ceilings 
Gyprex vinyl coated ceiling tiles for hygienic 

surfaces 
BIO version also available 

Removable for access to services 



Radiology Areas 

Wall & ceiling linings with X-Ray protection 

XRoc lead-free board system 

Lead-equivalence protection without lead 

Absorber rather than a barrier, less detailing 
required at  joints and abutments 

Up to 57dB sound insulation 

EI 120 fire resistance 

Easier to cut, fix and install 

Can be fully recycled 



Other areas in healthcare buildings 

Entrance reception areas: 

Acoustic comfort and speech intelligibility 

Gyptone acoustic ceiling tiles/boards 

Waiting areas: 

Acoustic comfort and indoor air quality 

Gyptone acoustic ceiling tiles/boards 

Doctor consultation rooms: 

Acoustic privacy and comfort also speech 
intelligibility 

Metal stud partitions with acoustic 
plasterboards 

Gyptone acoustic ceiling tiles/boards 

 



Specifying systems to meet evidence based 

design goals is an investment in the future 

Implementing evidence based design can 

Reduce length of patient hospital stay 

Decrease health care associated infections 

Reduce patient falls 

Improve patient outcomes 

Increase patient satisfaction 

Reduce staff turnover 

This can ultimately  

Increase revenues and profitability  

Lower operating costs 

Improve hospital ratings 

Cost/benefit analysis per Fable 2.0 study estimated an 8% cost 
premium with a 3 years payback (conservatively) 

 

 



Questions? 
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