
Studying the Impact of 
Home Energy Work on 

Resident Health



Project Partners

• Study Team: 
– King County Housing Authority-Grantee

– Public Health Seattle-King County

– Highline School District, Puget Sound Educational 

Service District

– Neighborhood House

– National Center for Healthy Housing

• Funder:
– HUD Office of Healthy Homes & Lead Hazard Control
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Purpose of Study

1. Reduce asthma triggers in low-income 
households w/ ≥1 child w/asthma

2. Evaluate impact of energy upgrades on child 
asthma outcomes

3. Demonstrate that weatherization+asthma 
education more effective, longer-lasting 
impact on asthma than education alone.
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Eligibility Criteria

• Live Highline School District/Intend to stay 1 yr

• Speak English, Spanish, or Vietnamese

• No mental or physical disability preventing 

participation

• Household safe for visitation

• No participation in other asthma programs past 

3 years
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Eligibility Criteria, cont’d

• Not well/poor asthma control

• If renter, homeowner willing to participate

• Income eligible: both HUD (80% AMI) and 

federal weatherization funding (60% state 

median income/200% federal poverty)



Recruitment

326 Referrals

164 No Interest/No Contact 161 Recruited 

58 Ineligible 103 Eligible 

54 Not Enrolled* 49 Enrolled

*8 Lost to follow-up; 6 Refused to continue; 24 not enrolled at study 

close; 16 unspecified reasons



Retention

49 Enrolled

2 de-enrolled before baseline 

visit

47 baseline visits 

9 De-enrolled before work 

begins

38 remain in study



Visits and Data Collection
Type of Data Enroll

Visit  
Mo 0

Visit 1
Mo 0.5

Visit 2
Mo 1

Visit 3 
Mo 
4.5

Exit 
Visit
Mo 12

Signed Consent & HIPAA X

Home Environ Chklist X X

Health Interview Survey X X

Interior Sketch X

Allergen Sample Collection X X

Education/Supplies X X X

Weatherization Work Rpt X
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Education Components & Supplies



Child Description

• 34% Hispanic,19% Vietnamese, 19% Black, 

11% White, 9% American Indian/Alaskan, 8% 

Other Race

• Mean Age:  8 years 

• 64% Male

• 49% English, 34% Spanish, 17% Vietnamese

• Asthma Control Level: Not well-controlled or 

very poorly controlled
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Baseline Housing Characteristics

• 57% Units Single Detached, 36% Apts w/≥3 Units, 

7% Duplex

• 11% Units Pre-50, 55% 1950-1969, 34% post-70 

• 61% Units Rental

• 30% rooms w/visible mold
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Weatherization+Health Work Summary 

(partial)

Top 5 HH Tasks Top  5 Weatherization Tasks

Bathroom fan timer 85% Insulate hot water pipes 85%

Replace carpet 75% Combustion safety test 45%

Replace bathroom fan 70% Reduce air infiltration 45%

Install CO detector 45% Install CFLs 40%

Install smoke detector 20% Weatherstrip doors 35%
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Before
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After



Before
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After



Examples of New Flooring
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Costs ($/dwelling) (partial)

Apartment Single-Family

HH Wx Total HH WX Total

Min 460 0 460 0 225 225

Med 2,414 1,357 3,888 2,330 7,097 10,587

Max 7,490 6,612 12,596 7,149 16,928 21,067
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Construction Costs

• HUD-funded improvements cost more 

than originally anticipated due to:

– Davis-Bacon wage rate requirements

– Increased cost of healthy home improvements 

yielded more cost per dwelling

– Lack of leveraged funding from other sources



Lesson Learned

• Difficult to coordinate weatherization yhat 

begins with children w/asthma

• Coordination of programs difficult but not 

insurmountable

• Teamwork and flexibility critical
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Ongoing  Work

• Finish weatherization work & 

educational/exit visits by end of summer

• Data analysis Fall 2011

• Draft manuscript Early 2012
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For More Information:
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Jill Breysse Joel Gregory Miriam Philby

National Center 
for Healthy Housing

King County Housing 
Authority

Public Health- Seattle King County

jbreysse@nchh.org joelg@kcha.org Miriam.philby@kingcounty.org

443-539-4155 206-214-1249 206-263-8235

www.nchh.org www.kcha.org www.kingcounty.gov/healthservices/
health.aspx

mailto:jbreysse@nchh.org


Building America: 
The Non-Energy Requirements

Cheryn Engebrecht
National Healthy Homes Conference

June 21st, 2011 Denver, CO 



What is                            ?

• Funded by the Department of Energy 

• 15 industry/research teams 

– Lead by private companies, universities, and 
consulting firms 

– Team members include industry experts, utilities, 
manufacturers, research centers, builders, remodeling 
contractors, community organizations, 

• Managed by the National Renewable Energy Lab

• Focus on building/retrofitting highly energy 
efficient homes



Source Energy Savings
Mixed/Hot-Dry 

and Marine
Mixed-Humid and 

Hot-Humid

Cold
(Includes Cold, Very 
Cold, and Subarctic)

Current “best in class”
(15% or above) 

2011 2011 2011

30% 2012 2013 2014

50% 2015 2016 2017

Source Energy Savings
Mixed/Hot-Dry 

and Marine
Mixed-Humid and 

Hot-Humid

Cold
(Includes Cold, Very 
Cold, and Subarctic)

Current “best in class”
(20% or above)  

2010 2011 2011

30% 2011 2012 2013

50% 2014 2015 2016

Existing 

Homes

New 

Homes

Building America goals relative to BA HSP (about 2009 IECC)

Building America: Performance Goals

http://www1.eere.energy.gov/buildings/building_america/perf_analysis.html


Question for you:

What are the challenges 

you might expect in trying to incorporate 

healthy home requirements into a 

nation wide, energy savings focused, program?



Existing Home Challenges

• Expense!!
• Government funded program must lead by 

example
• Responsibility of the Building America Team 

member to provide most up-to-date knowledge 
and expertise on specified issues

• Ultimately the homeowners responsibility to 
address the concerns of the Building America 
Team
– If issues that affect tradesmen are not addressed, the 

team must walk away



General Non-Energy Requirements

• Cost effective

– Marketable to the general public

– Comparable in price to other homes in the area

• Healthy

– Keep workers and homeowners free from sickness

• Durable 

– Moisture damage resistant

– Quality construction



Existing Homes: Non-Energy 
Requirements

• Safe environment for the tradesmen, in the 
areas where retrofit work is being conducted
– No sign of asbestos

– No Mold/moisture damage

– No lead paint

– Low radon levels

• Safe for the homeowner
– Closed combustion appliances

– Low radon levels



Our “Insurance Policy”

• http://apps1.eere.energy.gov/buildings/public
ations/pdfs/building_america/participation_re
quirements_release.pdf

http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/participation_requirements_release.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/participation_requirements_release.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/participation_requirements_release.pdf


Retrofit Participation Requirements 
and Release



Retrofit Participation Requirements 
and Release



New Homes: Non-Energy 
Requirements

ENERGY STAR V3 Requirements
– Thermal Bypass Checklist (Energy)

– HVAC System Quality Installation Checklist (mostly 
energy)

– Water Management System Checklist (durability)

• Examples (paraphrased): 
– Ventilation system does not utilize outside air 

unless designed with motorized damper 

– Driveways, etc. sloped ≥ 0.25 in. per ft. away from 
home  



New Homes: Non-Energy 
Requirements

Builders Challenge

– Indoor Air Quality (IAQ) requirements (health/safety)

– Materials & Moisture Management requirements 
(durability)

• Examples (paraphrased):

– Fossil-fuel fired appliances in conditioned spaces must 
be sealed combustion, direct vented  or power-
vented.

– When using water absorptive cladding, provide a 
pathway for bulk water that enters the wall assembly 
from the exterior and drains to the exterior.



Building America New Home 
Non-Energy Requirements

• Currently awaiting recommendations from a 
combined ENERGY STAR and Builders 
Challenge program



Questions?



Watts and Well-Being: 
Energy Upgrades and Resident Health

Yianice Hernandez 

Deputy Director, Green Communities

June 21, 2011



Program Overview

Community Weatherization 

Partners, LLC

 Joint initiative of LISC and 

Enterprise with HPD support

 Goal:  Weatherize 2143 

units by August 2011

Community Weatherization 

Partners, LLC

 Joint initiative of LISC and 

Enterprise with HPD support

 Goal:  Weatherize 2143 

affordable homes by 

August 2011



Weatherization Scope of Work

 Ventilation clean seal and balance 

 Smoke & carbon monoxide detectors installation as needed

 Test combustion appliances (stoves/ovens in units, boilers) 

 Weather seal around doors and windows

 Lighting

 Refrigerator replacement

 Boiler clean and tune

 Piping insulation

 Aerators and low flow shower heads

 Roof insulation 

 Window and Boiler replacements selectively



Study Overview

Sponsored by HUD in collaboration with:

 National Center for Healthy Housing 

 Action for Boston Community Development

 Center for Neighborhood Technology

 Tohn Environmental Strategies

 Enterprise Community Partners 

Watts to Well-Bring: Do Residential Energy 

Conservation Upgrades Improve Health?



Study Overview

Purpose of Study: 

 Characterize effect of energy upgrades on resident 

health in affordable homes in three cities: Boston, 

Chicago and New York City. 

Anticipated Outcomes: 

 Improvements in self-reported health measures between 

baseline and post retrofit

 Changes in air concentrations of CO, CO2, NO2, and 

PM2.5 between baseline and post-retrofit 



Data Collection Protocol 

1. Recruitment 

2. Enrollment and informed consent

3. Telephone survey health data 

collection

4. Energy upgrade data collection

5. Air sampling field data collection

6. Resident notification of air 

sampling results

7. Provision of compensation

8. Data submitted to NCHH



Recruitment Process 

 Enterprise outreach staff 
provided information about the 
health study to residents.

 Once residents agreed to 

participate, they provided staff 

with their availability for a phone 

interview. 

 Telephone survey firm 

contacted residents at specified 

times to formally enroll study 

participants, obtain informed 

consent, and administer 

interview.



Resident Population  



Resident Population Detail

 60% Spanish-speaking residents

 Very low-income individuals and 

families 

 Enrolled households are include 

family and senior properties



Air Sampling Data Collection

 Conducted sampling in a subset of 10% of homes

 Tested for CO, CO2, NO2, and PM2.5

 Kitagawa detector tubes & pump for CO, CO2, and NO2

 Personal dataRam™ 1200 for PM2.5 

 Collected samples from middle of kitchen

 Resident received a signed copy of results



Prepared for Enterprise Community Partners
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Pests

• Report pest problems 

• Use good housekeeping

• Cooperate with pest professionals

Moisture & Mold

• Report leaks (plumbing, roof, toilets)

• Use bath & kitchen fans

Smoke Free Housing

• Explore smoke free policies

• Start with a tenant survey

How Can We Reduce Asthma Triggers?







Next Steps 

 Re-engage with residents for  

post-weatherization interviews

 Conduct statistical analysis and 

share results with study teams

 Publish Study Results 

 Goal: Health improvements  

may help to stimulate further 

investment in energy 

conservation work



Thank you!

For more information: 

Website: www.greencommunitiesonline.org

Mailbox: greencommunities@enterprisecommunity.org

http://www.greencommunitiesonline.org/
mailto:greencommunities@enterprisecommunity.org

