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Agenda

• Session Objectives
• The Center for Health Design
• US Green Building Council (USGBC) Grant
• RIPPLE Database
• Kaiser Permanente Strategies
• Reporting Metrics
• Discussion and Questions



The Center for Health Design

Mission 

To transform health care settings into 
healing environments that improve 
outcomes through the creative use of 
evidence-based design.

Evidence-Based Design

The process of basing decisions about the 
built environment on credible research to 
achieve the best possible outcomes



• EDAC was created to
– Be an educational tool to establish new standards and 

expectations for individuals who are or will be using an evidence-
based design process (EBD). 

– Institutionalize EBD as an accepted and credible approach to 
improve health care outcomes.

EDAC (Evidence-Based Design Accreditation 
and Certification)

Mission: To develop a community of accredited industry 
professionals through education and assessment of an 
evidence-based design process.



Session Objectives

• Review and understand the framework for the USGBC grant

• Understand the connection between design strategies, desired 
outcomes, and metrics

• Learn how to access the RIPPLE database

• Discussion regarding data collection



Develop a robust framework for understanding 
the relationship between environmental design 
strategies that potentially promotes safety in 
health care. 

Identify and define standard metrics to 
understand the relationship between 
environmental design strategies and outcomes.

Develop standard protocols for collecting data on 
environmental design strategies and outcomes.

Promote evaluation and comparison of outcomes 
between different healthcare organizations.

USGBC Program Goals

Grant Timeline: October 2009 – March 2010



USGBC Program Timeline

Preliminary 
research 
framework 
completed

Research 
framework 
finalized

Standard metric 
definitions and 
data collection 
protocol complete

Database 
framework & 
data analysis 
plan complete

Final technical 
report

Data Collection

Metrics 
analysis

Focus Groups

Literature 
Review



Framework

Design Strategies
(Eliminate PVC in 

carpet)

Qualities
(Pollution, 

Perceived air 
quality)

Other Variables to 
Consider

(Outdoor air 
quality)

Worker 
Outcomes

(Occupational 
Exposure)

Economic Impact
(Life-cycle costs
Energy savings)

Patient Safety 
Outcomes
(Airborne 
Infection)

Environmental 
Outcomes
(Pollution)

Relationships to be determined



Framework Categories for USGBC Project

Overall 
Climate 

Response
Acoustic 

Environment

Building 
Envelope

Hazardous 
Materials

Thermal 
Comfort

Conservation 
of Resources

Air Quality

Visual 
Environment



Metrics and Data Collection

• Metrics: Measurements used to collect outcome data. 

• Data Collection: Develop standard protocols for collecting data on 
environmental design strategies and outcomes.

Design Strategy Reduce noise through 
building modifications

Metrics •Number of sound peaks
•Sound level (dB)
•Frequency range (Hz)

Desired Outcome Improve patient satisfaction
Metric Perceived ability to sleep



RIPPLE Database



RIPPLE Database
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RIPPLE Database



Kaiser Permanente 
Strategies 

Kaiser Permanente Antioch Medical Center



• Eliminating BFRs (brominated flame retardants) 
from textiles
– Eliminate or significantly reduce use of persistent bio 

accumulative toxic compounds (PBTs) with known links 
to the production of dioxins in the life cycle of the 
product

• Eliminate Polyvinyl Chloride (PVC) in resilient 
flooring - substitute with rubber flooring
– Rubber flooring provides good ergonomics (standing 

comfort; reduces fatigue); reduces trips and falls; 
reduces toxic materials; and improves noise reduction

Kaiser Permanente Antioch 
Medical Center

Eliminating Hazardous Materials

• Eliminate PVC in carpet
Carpeting backed with chlorine-free polyvinyl butryral (PVB) recovered from 
recycled safety glass laminate

• Specify PVC-free alternative for furniture and PVC-free upholstery for 
exam tables and stools

Reduces risk of toxic chemical release in the event of a fire.  Reduces risk 
of exposure to bioacumulative toxins and VOCs



Eliminating Hazardous Materials

• Specify low VOC (volatile organic compounds) 
paint
– Reduces indoor air pollution and toxins in the environment and risk of 

potential exposure to paint toxicants

• Eliminate PVC in wall/corner protection and piping
– Reduces volatile organic compounds within facilities; removes 

asthma triggers associated with PVC and bioacumulative toxins

• Eliminate PVC in roofing material - for membrane 
roofing, specify PVC-free material
– Reduces volatile organic compounds (VOCs) and removes asthma 

triggers associated with PVC



Air Quality
• Use Chlorofluorocarbon (CFC)-free 

refrigerant compatible with Green Seal GS-
31 Standard, the most current Air 
Conditioning and Refrigeration Institute 
(ARI) and American Society of Heating, 
Refrigerating, and Air Conditioning 
Engineers (ASHRAE) standards
– Reduces ozone depleting emissions; eliminates 

workplace exposure to toxic chemicals; reduces 
the unnecessary manufacture of toxic 
chemicals. 

– Helps mitigate the problem of proper and safe 
disposal of toxic chemicals at the end of useful 
life

Kaiser Permanente Modesto Medical 
Center

• May use Ground Granulated Blast Furnace Slag (GGBFS) as (optional) 
substitute for cement. Must be by-product of acceptable recycled and 
sustainable fueled  processes

GGBFS is a common admixture in Portland cement. Use of GGBFS decreases 
landfill disposal and CO2 emissions. Use of slag reduces the embodied energy 
required to manufacture concrete.



• Reduce or eliminate turf in 
landscaping
– Reduces water usage; reduces or 

eliminates landscaping chemicals; 
reduces the need for maintenance and 
equipment

• Specify low water usage 
irrigation systems, such as drip 
systems, in landscaping
– Reduces water consumption

• Specify native/drought resistant 
plants
– Reduces water usage; reduces or 

eliminates landscaping chemicals; 
reduces the need for maintenance and 
maintenance equipment.

Kaiser Permanente Modesto Medical Center

Conservation of Resources



• Permeable Paving
– The medical center parking lot 

is the largest permeable paving 
system in the western United 
States

– pavement lets rainwater soak 
into the ground, recharging 
groundwater rather than being 
diverted into storm drains

Conservation of Resources

Kaiser Permanente Modesto Medical Center



Kaiser 
Permanente
Metrics 

Kaiser Permanente Antioch Medical Center



Facility Metrics

• Greenhouse gas: CO2 emissions per 
square foot (in metric tons of CO2, 
publicly reported via The Climate 
Registry)

• Electricity use: In kilowatt hours, 
reported internally

• Natural gas use: In therms reported 
internally

• Water use: Gallons of water per bed 
(107,143 gallons/bed at KP hospitals;) 
the national average is 182,699 
gallons/bed

• Waste volumes: clinical versus 
domestic waste

Kaiser Permanente Modesto Medical Center



Variables to Consider

• Facility square feet

• Number of beds

• Utilization rates

• Acuity rates

• Local weather

Kaiser Permanente Sand Canyon



Metrics to be Calculated

Kaiser Permanente Modesto Medical Center

• Pounds of waste per bed

• Greenhouse gas emissions per 
bed

• Eco-Health Footprint (expressed 
in metric tons of greenhouse gas 
emissions and lbs of toxics)

• Supply-chain information such as 
trips generated and product 
purchased).

• EnergyStar performance ratings



Next Steps

• Finalize Frameworks

• Complete List of Metrics

• Complete Data Collection Protocol

• Collect Data at Multiple Sites

• Make Changes to RIPPLE

• Enter final data into RIPPLE



DISCUSSION

• Is there anything we are missing?

• Ideas/suggestions about collecting data around outcomes?

• What are some common metrics that will be valuable to you?

• Would you like to be a focus group participant?
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