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Bridging the gap ____ between sustainability and evidence-based design



 Sustainable Health Facility Design & Evidence-Based 

Health Facility Design 

 The Sustainability / Evidence-Based Design Gap

 Sustainability / EBD Materials Analysis

Presentation Outline

Bridging the gap ____ between sustainability and evidence-based design



Sustainable Health Facility Design

 SITE: Sensitive Site Design

 WATER: Landscape, Storm & Domestic H2O

 ENERGY: Reduce Energy Consumption / 
Carbon Footprint

 MATERIALS: Responsible Selection of 
Appropriate Materials & Finishes

 ENVIRONMENTAL QUALITY:                     
Indoor / Outdoor Air Quality, etc.



Sustainable Health Facility Design



Evidence-Based Health Facility Design

 Patient-centered care

 Effective & equitable care 

delivery

 Avoidance of waste

 Safety                                   

(patients & caregivers)

 Fewer delays; less waiting



Infection control & 

hand-washing

Evidence-Based Health Facility Design

Ceiling lifts in                                   

patient rooms

Acuity adaptable 

patient rooms



EBD is More Than Just a Sub-set of Sustainability

SITE WATER ENERGY MATERIALS
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The Sustainability / EBD gap

 Day-lighting           ▲ ▲

 Acoustics               ▼ ▲

 Materials and         ▼ ▼

Finishes                  ▲ ▲

 Energy                   ▼ ▲

Management

 Building ▲ ▼

Massing

SUPPORTIVE and                                  

DISRUPTIVE                          

INTERSECTIONS
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Are Sustainability + EBD Considered Together?

 Do water conservation solutions 

compromise incentives to promote 

hand-washing?

 Does the use of HEPA filters negate 

energy inefficiently?

 Are principles of Sustainability and 

EBD valued equally?

 Are they considered in unison?

 What are the best examples of HC 

projects driven by Sustainability and 

EBD?

Minding the ñgapò

Research facilitated by Mardelle Shepley, 
Texas A & M University

BSA  & AIA COF Upjohn Grant



US Facilities Representing Sustainable & EBD Best Practices



BSA / AIA-COF Research Grant Findings

Pilot Study Anecdotal Findings:

 20% of EBD facility leaders                

ignored sustainable strategies due            

to perceived conflicts with EBD

 25% of sustainable facility leaders   

ignored EBD strategies due to                        

perceived conflicts with sustainability

 In 50% of cases, sustainability & EBD 

were seen as supporting each other

 In 10% of cases, sustainability & EBD 

were seen a challenging each other

 40% of facility executives saw no 

relationship between sustainability                         

& EBD



BSA / AIA-COF Research Grant Findings

Perceived conflicts & synergies between sustainability and EBD



Flight Ready Checklist: Integrating Best Practices into Project Design
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 Clinical Efficiency  vs.            
Environmental Quality

 Day-lighting Interiors vs.                                                       
“Regenerative Flexibility”

19th and early 20th century    Hill-Burton Era Present & beyond

QUALITATIVE                

DRIVERS

Daylight

Way-finding

Acoustics

Scale

QUANTITATIVE     

DRIVERS

Flexibility

Travel distances

Functional                          

adjacencies

Humanizing the Deep Floor Plate: 

Intersection of Daylight & “Regenerative Flexibility”  



Humanizing the Deep Floor Plate



Humanizing the Deep Floor Plate

Future Technology                

Zone



Humanizing the Deep Floor Plate



Materials Analysis at UCSF Medical Center

Goal: Safest / Healthiest Hospital 

Strategy: Maximize ecological, economic and social values through design

$1.6 B replacement campus

Children’s Hospital / Women’s Hospital / Oncology

950K GSF on 14-acre brown-field site  

289 - 520 beds



Innovation Strategies at UCSF Medical Center



Toxins: Materials and Design Chemistry

MBDC*

evaluated chemical ingredients for

human health and ecological health

based on publicly available information

* McDonough Braungart Design Chemistry (MBDC) 



Priority Criteria

•Carcinogenicity*

•Disruption of Endocrine 

System*

•Mutagenicity*

•Reproductive Toxicity*

•Teratogenicity*

* Known or suspected in humans 

and/or animals

Additional Criteria

•Acute Toxicity

•Chronic Toxicity

•Irritation of Skin/     

Mucous Membranes

•Sensitization

•Other (e.g., skin 

penetration potential; 

flammability)

Human Health Criteria



•Aquatic toxicity

•Fish toxicity

•Daphnia toxicity

•Algae toxicity

•Bioaccumulation (BCF, log Kow)

•Climatic Relevance/Ozone Depletion Potential

•Content of Halogenated Organic Compounds 

•Persistence/Biodegradation

•Toxic Heavy Metal Content

•Other (e.g., Water Danger Score; Toxicity to Soil 
Organisms)

Environmental Health Criteria



Toxins: Materials and Design Chemistry



15 common building materials reviewed by MBDC* and ranked per risk

Little to no risk

High hazard and risk

Low to moderate risk

* McDonough Braungart Design Chemistry (MBDC) 

Toxins: Materials and Design Chemistry



Patient Room and Exam Room Focus



Impact of materials: composition of the room



Specifications Review:

evaluating products



Paint

Low VOC paints are a step in the right direction 

from a human health perspective. VOCs are 

the most common exposure hazards, but the 

pigments themselves may contain toxic heavy 

metals and/or halogenated organic 

molecules. 

Hence, even low VOC paint needs to be 

evaluated for its effects on human health.



Ceramic Tile

Ceramic tile is typically considered to have low 

toxicity. 

However, sealers can contain VOCs and other 

toxic ingredients. 

Pigments need to be examined for the presence 

of toxic heavy metals.



Aluminum

Aluminum has shown neurotoxic potential at 

high exposure doses in humans, but this is 

not a relevant hazard in a roofing or siding 

application.



Toxins: Materials and Design Chemistry



Questions?


