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• The Pennsylvania Housing Research Center (PHRC) provides and facilitates education, 
training, innovation, research, and dissemination to the residential construction industry 
for the purpose of improving the quality and affordability of housing.

• Educational programs and publications by the PHRC address a wide range of topics 
relevant to the home building industry and are designed to reach a diverse audience: 
builders, code officials, remodelers, architects, developers, engineers, planners, landscape 
architects, local government officials, educators, etc. to provide professional development 
and continuing education.
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•At end of the program, you can register for a 
certificate to receive the following credits 
for this session:

- 1.0 PA Dept L&I Contact Hour

- 1.0 PDH

- 1.0 AIA LU|HSW  (PHRCWEB4121)

- 1.0 ICC Contact Hour (0.1 CEU) (25492)

- 1.0 NARI hour/CEU
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AIA Info

Credit(s) earned on completion of this course will be reported to 
AIA CES for AIA members. Certificates of Completion for both AIA 
members and non-AIA members are available upon request.

This course is registered with AIA CES for continuing professional 
education. As such, it does not include content that may be 
deemed or construed to be an approval or endorsement by the AIA 
of any material of construction or any method or manner of
handling, using, distributing, or dealing in any material or product.
___________________________________________
Questions related to specific materials, methods, and services will be addressed at the 
conclusion of this presentation.
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The Building Performance Institute (BPI) has laid out eight 
Healthy Homes Principles that affect the health and 
well-being of a home’s occupants. This webinar will walk 
through these eight principles which include “Keep it …”: 
Dry, Clean, Safe, Well-Ventilated, Pest-Free, 
Contaminant-Free, Well Maintained, and Thermally 
Controlled.

Description



Learning Objectives
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1. Review connections between occupant health and common conditions in 
existing housing, such as how mold in chronically damp areas of the home 
can lead to human illness

2. Explore how moisture reduction strategies such as effective drainage and 
air sealing can reduce dampness and improve indoor environmental 
quality

3. Examine how home ventilation system improvements can reduce risk of 
occupant respiratory illnesses

4. Identify resources for building professionals to identify, evaluate, and 
remediate unhealthy conditions in the physical design of existing housing
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• Goal
• History & Context
• Introduction to 8 Healthy 

Home Principles
• Healthy Home Upgrades

Outline

https://bookstore.gpo.gov/products/2020-healthy-homes-calendar
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Goal: Build Awareness

www.bpi.org/healthy-housing-principles

https://nchh.org/resource-library/national-healthy-housing-standard.pdf
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1938: American Public Health Association (APHA) 
Committee on the Hygiene of Housing

Basic Principles of Healthful Housing: 
Preliminary Report of the Committee on 
Hygiene of Housing. Am J Public Health 
Nations Health. 1938 Mar; 28(3):351-72.

• 30 principles
• 4 categories:

- Fundamental physiologic needs
- Fundamental psychologic needs
- Protection from disease
- Protection from accidents
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1970s to today

1970s | Programs to:
○ Improve outdoor air quality 
○ Improve indoor air quality
○ Improve drinking water quality
○ Prevent childhood lead poisoning

1990s | Programs to prevent: 
○ Lead poisoning
○ Asthma
○ Injury

www.cdc.gov/nceh/lead/casemanagement/managingEBLLs.pdf
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2014: National Healthy Housing Standard

• 20-30% of asthma cases are linked 
to housing conditions

• 21,000 annual lung cancer deaths 
from radon

• 24 million existing homes have 
lead-based paint hazards

• 6 million preventable falls each year 
from adults over 65  

• Home injuries are the leading causes 
of death for young children 

https://nchh.org/resource-library/national-healthy-housing-standard.pdf
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1. Keep it … Clean
2. Keep it … Dry
3. Keep it … Pest-Free
4. Keep it … Contaminant-Free
5. Keep it … Safe
6. Keep it … Ventilated
7. Keep it … Comfortable
8. Keep it … Maintained 

Building Performance Institute (BPI) 
Healthy Housing Principles 

www.bpi.org/healthy-housing-principles
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• Published in January 2019
• US survey of homeowners, renters, & 

remodeling contractors

• 30% of US households expressed concerns 
about health risks of their home

• Top health concern: indoor air quality (IAQ)
• Top IAQ worries: 

          1) dampness/mold/moisture
   2) household dust

Healthy Home Remodeling: JCHS Study

www.jchs.harvard.edu/research-areas/research-briefs/ 
healthy-home-remodeling-consumer-trends-and-   
contractor-preparedness
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Healthy Housing: Who is Concerned

www.jchs.harvard.edu/research-areas/research-briefs/healthy-home-remodeling-consumer-trends-and-contractor-preparedness
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Top Health Concern: Indoor Air Quality (IAQ)

www.jchs.harvard.edu/research-areas/research-briefs/healthy-home-remodeling-consumer-trends-and-contractor-preparedness
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Top IAQ Concern: Dampness/Mold/Moisture

www.jchs.harvard.edu/research-areas/research-briefs/healthy-home-remodeling-consumer-trends-and-contractor-preparedness
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Motivations & Sources of Information

www.jchs.harvard.edu/research-areas/research-briefs/healthy-home-remodeling-consumer-trends-and-contractor-preparedness
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Signs & Symptoms

www.haywardscore.com/an-unhealthy-home/symptoms-sick-home/
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Healthy Homes Work: DIY Projects

www.jchs.harvard.edu/research-areas/research-briefs/healthy-home-remodeling-consumer-trends-and-contractor-preparedness
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Healthy Home Work: Remodelers

www.jchs.harvard.edu/research-areas/research-briefs/healthy-home-remodeling-consumer-trends-and-contractor-preparedness
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Healthy Home Work: Remodelers

www.jchs.harvard.edu/research-areas/research-briefs/healthy-home-remodeling-consumer-trends-and-contractor-preparedness
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Pennsylvania Housing Quality

www2.census.gov/programs-surveys/ahs/2017/factsheets/2017%20Housing%20Profile%20Pennsylvania.pdf
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• Goal
• History & Context
• Introduction to 8 Healthy 

Home Principles
• Healthy Home Upgrades

Outline

https://bookstore.gpo.gov/products/2020-healthy-homes-calendar
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1. Keep it … Clean
2. Keep it … Dry
3. Keep it … Pest-Free
4. Keep it … Contaminant-Free
5. Keep it … Safe
6. Keep it … Ventilated
7. Keep it … Comfortable
8. Keep it … Maintained 

Building Performance Institute (BPI) 
Healthy Housing Principles 

www.bpi.org/healthy-housing-principles
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Focus Today

Occupant 
Behavior

Health 
Measures

Physical 
Structure

Energy 
Efficiency 
Measures
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House as a System

https://www.clearesult.com/https://www.greenbuilt.org/the-importance-of-building-science/

https://www.greenbuilt.org/the-importance-of-building-science/
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1. Keep it … Clean

Goal   |   Reduce exposure to:
○ dust 
○ allergens
○ bacteria
○ dust mites
○ pests https://healthyhouse.com/articles/iaq/dust
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1. Keep it … Clean

Outdoor Sources (~60%)
• Pollens
• Mold spores
• Smog particles
• Heavy metals
• Pesticides
• Pollutants
• Dirt

    Indoor Sources (~40%)
• Fine particles (cooking, 

old paint, etc.)
• Household chemicals
• Fire retardants
• Perfluorocarbons 

(non-stick pan coatings)
• Pet dander

https://healthyhouse.com/articles/iaq/dust
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1. Keep it … Clean

www.pac-plumbing.com/how-often-should-i-change-my-filters/ https://www.all-starheating.com/duct.html
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2. Keep it … Dry

Goals     
1) Keep exterior moisture     
     from getting in
2) Keep interior moisture 
     at comfortable level

www.buildingsciencesllc.com/blog/wintertime-indoor-humidity-levels
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2. Keep it … Dry

In Pennsylvania,
   

• 17.1% of houses have 
outdoor water leaks

• 8.2% of houses have 
indoor water leaks

• 2.7% reported mold in 
the last 12 months

Source: 2019 American Housing Survey.
www.buildingsciencesllc.com/blog/wintertime-indoor-humidity-levels
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2. Keep it … Dry

www.rootermantx.com/wp-content/uploads/2015/10/Mold-On-White-Ceiling.jpg

https://iaqscience.lbl.gov/dampness-risks-house

www.safebasementsinc.com/services/basement-waterproofing.html
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2. Keep it … Dry

Image credit: Brian Wolfgang

Moisture Sources

1. Bulk Water
2. Water Vapor
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3. Keep it … Pest-Free

Goal  | Reduce exposure to 
disease & allergens due to:

○ rodents
○ cockroaches
○ dust mites
○ bed bugs

https://ento.psu.edu/research/labs/rajotte/english/community/school-ipm/educators
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3. Keep it … Pest-Free

https://www.nkch.org/blog/just-breathe
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4. Keep it … Contaminant-Free

Goal  | Reduce exposure to:
○ combustion gas, including CO 
○ fine & ultrafine particulates
○ volatile organic compounds (VOCs), 

including formaldehyde
○ lead
○ tobacco smoke
○ phthalates
○ perfluorocarbons
○ fire retardants 
○ pesticides

https://sites.google.com/site/allaboutindoorairpollution/major-sources-of-indoor-air-pollution

www.springtimebuilders.com/asheville-builders-blog/26/Reducing+Indoor+Air+Pollution
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4. Keep it … Contaminant-Free

www.epa.gov/sites/production/files/2016-09/pm2.5_scale_graphic-color_2.jpg

https://emilms.fema.gov/is_0156/groups/292.html
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4. Keep it … Contaminant-Free

Volatile Organic Compounds Formaldehyde

www.indoordoctor.com/test-formaldehyde/www.allergyconsumerreview.com/what-is-voc.html
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5. Keep it … Safe

Goal  | Prevent injuries from:
○ falls
○ fire & burns
○ poisoning (including CO)
○ drowning

https://blog.ohiohealth.com/fall-prevention-checklist/
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5. Keep it … Safe

• 1 in 4 people over 
65 years old fall 
every year 

• Falls are 29% of 
preventable deaths 
in the home

www.sigselect.com/trip-hazards-and-fall-prevention-at-hometrip-hazards-and-fall-prevention-at-home

https://twitter.com/tamu_cpha/status/908339760023961600
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5. Keep it … Safe

www.today.com/home/rodent-control-how-get-rid-mice-rats-house-t140750https://support.firstalert.com/s/article/Proper-placement-for-smoke-alarms-CO-alarms-and-fire-extinguishers

In Pennsylvania,
• 28% of homes missing a CO detector
• 18% reported mice or rats in last 12 

months
Source: 2019 American 
Housing Survey.
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6. Keep it … Ventilated

Goals  | Reduce exposure to:
○ indoor pollutants
○ airborne chemicals
○ dust particles

https://sites.google.com/site/allaboutindoorairpollution/major-sources-of-indoor-air-pollution
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6. Keep it … Ventilated
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6. Keep it … Ventilated
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6. Keep it … Ventilated

www.hgtv.com/design/remodel/interior-remodel/bathroom-mold-issueshttps://www.energyvanguard.com/blog/do-you-really-need-run-bath-fan-winter/
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6. Keep it … Ventilated

www.energyvanguard.com/blog/do-you-really-need-run-bath-fan-winter/
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6. Keep it … Ventilated

www.nachi.org/inspecting-dryer-exhaust.htm
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6. Keep it … Ventilated

www.epa.gov/sites/production/files/2014-08/documents/pennsylvania.pdfhttps://mde.maryland.gov/programs/Air/RadiologicalHealth/Documents/Nate%20Burden-CCI-HEALTHY%20HOME%
20RADON%20INDUCED%20LUNG%20CANCER%20IN%20PA%206-20-2019.pdf
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6. Keep it … Ventilated

https://mde.maryland.gov/programs/Air/RadiologicalHealth/Documents/Nate%20Burden-CCI-HEALTHY%20HOME%
20RADON%20INDUCED%20LUNG%20CANCER%20IN%20PA%206-20-2019.pdf

www.mass.gov/info-details/radon-in-the-home
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7. Keep it … Comfortable

Goals  | Maintain safe & healthy 
thermal comfort conditions, 
including:

○ temperature
○ relative humidity
○ air movement

www2.census.gov/programs-surveys/ahs/2017/factsheets/2
017%20Housing%20Profile%20Pennsylvania.pdf
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7. Keep it … Comfortable

www.cnn.com/2021/02/20/weather/texas-winter-storm-power-outages-climate-change/index.html

www.inquirer.com/weather/texas-power-outages-freezing-temperatures-weather-20210216.html
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7. Keep it … Comfortable

www.weather.gov/images/safety/Heat_Illness.jpg

https://energywatch-inc.com/heat-wave-peak-load-day-capacity-costs/

7. Keep it … Comfortable

Top: http://ngm.nationalgeographic.com/2009/03/energy-conservation/miller-text
Bottom: http://theclimatechief.com/albany-ice-dam-removal/
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7. Keep it … Comfortable
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8. Keep it … Maintained

Goals  | Prevent & remove 
potential hazards, including:

○ lead
○ asbestos
○ radon
○ water leaks
○ HVAC & electrical 

system checks
https://www.michigan.gov/mileadsafe/0,9490,7-392-92797---,00.html
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8. Keep it … Maintained

http://suffolkcountygutters.com/water-damage-from-gutter-problems/ www.pac-plumbing.com/how-often-should-i-change-my-filters/
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1. Keep it … Clean
2. Keep it … Dry
3. Keep it … Pest-Free
4. Keep it … Contaminant-Free
5. Keep it … Safe
6. Keep it … Ventilated
7. Keep it … Comfortable
8. Keep it … Maintained 

Building Performance Institute (BPI) 
Healthy Housing Principles 

www.bpi.org/healthy-housing-principles
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• Goal
• History & Context
• Introduction to 8 Healthy 

Home Principles
• Healthy Home Upgrades

Outline

https://bookstore.gpo.gov/products/2020-healthy-homes-calendar
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1. Maintenance projects using 
the Healthy Home 
Maintenance Checklist

2. Use healthy materials
3. Ventilation upgrades
4. Cooking upgrades 
5. Energy efficiency upgrades
6. Fall prevention reviews

Healthy Home Upgrades

https://bookstore.gpo.gov/products/2020-healthy-homes-calendar
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Healthy Homes Maintenance Checklist
www.hud.gov/sites/documents/DOC_12334.PDF
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 2. Use Healthy Materials

www.jchs.harvard.edu/research-areas/research-briefs/healthy-home-remodeling-consumer-trends-and-contractor-preparedness
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 2. Use Healthy Materials

www.jchs.harvard.edu/research-areas/research-briefs/healthy-home-remodeling-consumer-trends-and-contractor-preparedness
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 2. Use Healthy Materials

Volatile Organic Compounds Formaldehyde

www.indoordoctor.com/test-formaldehyde/www.allergyconsumerreview.com/what-is-voc.html
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 2. Use Healthy Materials

https://living-future.org/declare/declare-about/

66

 3. Ventilation Upgrades

www.finehomebuilding.com/2003/09/01/adding-a-bathroom-fan www.greenbuildingadvisor.com/article/makeup-air-for-kitchen-exhaust
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 3. Ventilation Upgrades
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Smart Range Hood (SRH) Pilot

Better Buildings Residential Network Peer Exchange Call 
Series. (2021, March 21) Smart Range Hoods vs. Indoor 
Air Quality: Coming Soon to Kitchens Near You. US 
Department of Energy. 
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 3. Ventilation Upgrades

https://www.familyhandyman.com/
article/radon-gas-remediation-the-
best-radon-mitigation-systems/
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 4. Cooking Upgrades

www.greenbuildingadvisor.com/article/an-induction-cooktop-for-our-kitchen

www.kitchenapparatus.com/is-the-induction-cooking-safe-for-health/
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5. Energy Efficiency Upgrades

ACEEE. Protecting the Health of Vulnerable Populations with In-Home Energy 
Efficiency: A Survey of Methods for Demonstrating Health Outcomes (October 2019)

www.familyhandyman.com/list/25-things-you-need-to-know-about-insulation/
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www.jchs.harvard.edu/research-areas/research-briefs/healthy-home-remodeling-consumer-trends-and-contractor-preparedness

5. Energy Efficiency Upgrades
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5. Energy Efficiency Upgrades

https://www.clearesult.com/https://www.greenbuilt.org/the-importance-of-building-science/
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5. Energy Efficiency Upgrades

ACEEE. Making Health Count: Monetizing the Health Benefits of In-Home Services Delivered by Energy Efficiency 
Programs (May 2020)
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 6. Fall Prevention Reviews

www.volunteerhomeservices.com/projects

www.lifeline.ca/en/resources/reducing-falls-risk-home/
Source: BPI Healthy Homes Training

https://www.greenbuilt.org/the-importance-of-building-science/
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1. Maintenance projects using 
the Healthy Home 
Maintenance Checklist

2. Use healthy materials
3. Ventilation upgrades
4. Cooking upgrades 
5. Energy efficiency upgrades
6. Fall prevention reviews

Healthy Home Upgrades

https://bookstore.gpo.gov/products/2020-healthy-homes-calendar
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• Goal
• History & Context
• Introduction to 8 Healthy 

Home Principles
• Healthy Home Upgrades

Outline

https://bookstore.gpo.gov/products/2020-healthy-homes-calendar
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Goal: Build Awareness

www.bpi.org/healthy-housing-principles

https://nchh.org/resource-library/national-healthy-housing-standard.pdf



Questions?
www.phrc.psu.edu
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