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LEARNING OBJECTIVES

List three contaminants or allergens that are frequently 
found in house dust and their health effects.

Describe three ways allergens or contaminants get into 
house dust. 

Identify three strategies to reduce them.
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WHY IS CLEAN AND EASILY

CLEANABLE IMPORTANT? 

Reduce exposure to:
Chemical contaminants 

Allergens

Pest droppings and urine

Pesticides

Heavy metals such as lead and arsenic

Reduced harborage for pests
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ENVIRONMENTAL ALLERGENS

Animals
Dust Mites
Molds
Tree Pollen
Grass Pollen
Weed Pollen
Latex
Foods
Stinging Insects
Medications
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Dust mites in humid 
and dry buildings
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Dust mite control

• Keep humidity at or below 50% 

• Wash bedding

• Use mattress and pillow 
encasements

• Freeze soft toys and small items

• If possible, replace carpets with 
hard surfaces, and remove 
draperies and upholstery
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WHERE DOES HOUSE

DUST COME FROM?

Brought-In 

Home-Grown 

• Lead Dust

• Dust Mites

Resident-Made

• Garbage

• Clutter 
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BROUGHT IN DUST

Four Steps to Reduce

Hard Surface Walkways

Outside Grate-Like Mat

Inside Carpet Pad

Hard Surface Floor 
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SHOES OFF – LESS DUST ENTERS Page 
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HEALTHY CLEANING

Don’t dry dust or dry sweep

• Low-emission vacuum with beater bar

• Very slowly (or use vacuum with dirt finder) 

Vacuuming:

• Use “elbow grease”

• Frequently change water

Wet cleaning:
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MAKE BUILDINGS MORE CLEANABLE

Dust walk-off systems at entryways

Dust-creating activities away from people.

Smooth, cleanable surfaces

Effective storage space

Flooring that is easy to clean

Vacuums with good filtration and easy to 
use
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Keep pets off of beds and out of the bedroom.
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CLEANABLE FLOORING
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WHAT TO LOOK FOR IN A VACUUM?

Beater Bar

Vacuum Strength

Filter Type

Dirt Sensor
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OLDER CARPETS: DIFFICULT TO CLEAN Page 
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WIRE

SHELVING
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HOW CLEAN IS CLEAN?

Clearance testing for lead

40 micrograms of lead per square foot on floors

250 micrograms of lead per square foot on 
window sills. 

Standards for allergens?

Standards for dust?
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PROBLEMATIC CLEANING METHODS

Carpet cleaning

Overuse of anti-microbials

Sanitizers

Air fresheners

19
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DUCT CLEANING

EPA recommends 
duct cleaning when:

• Substantial visible mold

• Ducts infested

• Ducts clogged

• Ducts release particles

Page 

5.6



Healthy Housing Solutions, Inc.

www.healthyhousingsolutions.com
21

CLUTTER

What’s the problem? 

What do we do to help? Organize home, 
shelves and storage bins. 

Hoarding? What’s the psychological aspect of 
this? 
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CODE REQUIREMENTS

305.1

• General

302.1

• Sanitation

307.1

• Accumulation 
of rubbish or 
garbage

503.4

• Floor 
surface

Code requirements related to cleanliness
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KEY MESSAGES

Pesticides, allergens, and general chemicals in the 
home can cause allergic reactions, asthma and 
asthma exacerbation, and toxic exposure effects.

Potential sources of allergens and contaminants in 
the home come from outdoor and indoor sources.

Keeping a home clean includes controlling the 
source, creating smooth and cleanable surfaces, 
reducing clutter, and using effective cleaning 
methods.
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LEARNING OBJECTIVES

List three contaminants or allergens that are frequently 
found in house dust and their health effects.

Describe three ways allergens or contaminants get into 
house dust. 

Identify three strategies to reduce them.
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KEEP IT PEST-FREE

Steps to Healthier Homes
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LEARNING OBJECTIVES

Name three illnesses 
or injuries associated 
with pest infestation. 

Identify three clues 
of pest infestation.

Identify the three 
strategies 

associated with an 
IPM approach. 

Name two illegal 
pesticides that may 

be used in the 
home. 
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HEALTH EFFECTS OF PESTS

Asthma

Infectious diseases

Health effects greater on 
children
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HEALTH EFFECTS OF PESTS

Exposure to Pest  Allergens

Pest Pathway Allergen

Dust Mite Feces Der p 1

Cockroaches Feces Bla g 1 & 2

Mice Urine MUP
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HEALTH EFFECTS OF PESTS

Bites 

Common Culprits

Rabies

Mosquito bites
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HEALTH EFFECTS OF PESTS

Rat Bites

Rat bites, multiple
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THE ATOPIC TRIANGLE
Asthma, Allergies and Eczema

Atopic:  
pertaining to a genetic 

predisposition for 
hypersensitivity to 

environmental triggers

Asthma

Rhinitis

Atopic 
Triangle

Eczema
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Pests 

Immunoglobulin E (IgE) producing conditions

Conditions interact/trigger; commonly coexist

Environmental conditions trump genetics

Hygiene hypothesis

THE ATOPIC TRIANGLE

Asthma, Allergies and Eczema

10
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ANOTHER TRIANGLE…

The Pest Triangle

Water

Food

Conducive 
Conditions

Nest/
Hide
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HOW COMMON ARE PESTS?

American Housing Survey (2015)

All Housing

• 11.2% Mice or Rats

• 11.8% cockroaches

Below Poverty 

• 13.2% Mice or Rats

• 18.4% cockroaches
Rat feces in insulation
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HOW COMMON ARE PESTS?

 Philadelphia, 2007
 62% Cockroaches 

 72% Mice

 National 2002-2006
 33% Rat allergens (inner-city)

 63% Mice allergens

 (95% low-income)

 85%Cockroach allergens 
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HOW DO WE CONTROL THEM?

Prevention

Sanitation

Physical controls

Ongoing monitoring
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INTEGRATED PEST MANAGEMENT

Best practice

Multiple tactics

Effective control

Least risk to the 
environment

Least exposure of non-
target organisms

Economic sustainability
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REDUCE PESTICIDE USE

Pest pressure can drive people to 
unsafe use of pesticides.

• Too much

• Too many

• Wrong kind – unsafe & Illegal
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PESTICIDES AND POISONINGS

13,905 pesticide exposures 
requiring treatment reported 
(2016)

Pesticides usually stored within 
reach of children

95% of all poisoning of children 
under age 6 occurred in their 
home.

Page 

6.6



Healthy Housing Solutions, Inc.

www.healthyhousingsolutions.com
18

THE IPM PYRAMID

Physical/
Mechanical
Controls

Pesticides

Biological 
Controls

Design / Sanitation Practices
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IPM V. CONVENTIONAL PEST CONTROL

Activities Conventional IPM

Program Strategy Reactive 
pest control

Preventive 
pest control

Resident Education Minimal Extensive

Spraying & Fogging Extensive Rare

Rodent/bird control Poisons Exclusion/ Trapping
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HUD GUIDANCE ON IPM (2011)

 Communication

 Environmental conditions

 Identification and 
reporting

 Ongoing monitoring, 
reporting and tracking

 Action levels

 Waste management

20
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HUD GUIDANCE ON IPM (2011)

 Appropriate pesticides
 Exclusion & denial
 Educational outreach
 State laws on used 

furnishings
 Use least-risk pesticides 

when necessary
 Pesticide-use notification 

signs

21
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CHANGE THE HABITAT

Don’t just kill, 
change “conditions 
conducive” to pests

Reduce the 
carrying capacity of  
the environment

Po
p

u
la

ti
o

n

Time
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IPM: STEP-BY-STEP

Inspection & 
Identification

Exclusion & Denial

Education & Action

Sanitation

Physical control

Monitoring
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1. INSPECTION & IDENTIFICATION

Thorough inspection 

Identification of pests found
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The pest

Droppings

Nests and burrows

Food and water sources

Hidden places

Near entry holes

Warm cavities for insects

SEE THE CREATURE, BE THE CREATURE

What to look for and where to look

25
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A PERSON’S VIEW
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A COCKROACH’S VIEW
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A COCKROACH’S VIEW
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Rat burrow entrance

Rat proofing 
did not work 
here…

Get down on the ground and 
look under the pipe…
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2. EXCLUSION AND DENIAL

Stoppage 

Inspection

Holes filled

Stuff-It

Silicone Caulk

Spackle, etc
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3. EDUCATION & ACTION

Understand pests

Control – what, how, 
and when

Safe vs. unsafe 
practices

Educating residents

Choosing PCO’s

Training PCO’s
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4. SANITATION

Food

Water

Harborage

Photo: City of Houston  Bureau of Children’s 
and Environmental Health
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WATER

Essential for insects & rats, but not 
for mice or bedbugs

Mosquitoes

Structural damage

Photo: City of Houston  Bureau of 
Children’s and Environmental Health
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5. PHYSICAL CONTROL

Identify & assess 
problem

Same strategy 

Different tactics –
pest specific 

Photo: City of Houston  Bureau of 
Children’s and Environmental Health
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REDUCE EXPOSURE

Roach baits

Gels

Dusts

Glueboards and Snap Traps

Choose safer products

Cockroach gel bait
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ILLEGAL AND RISKY PESTICIDES

Pesticides that look like 
candy - mothballs

“Miraculous” Chinese 
Insecticide chalk 

“Tres Pasitos”

Many pesticide have 
been withdrawn

candy!
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FEDERAL PESTICIDE LAW

Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA)

Administered by EPA

Pesticide – Broad term 

No pesticides are safe – some are low-risk

The label is the law
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ARE THESE LABELS?
Page 
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EPA PESTICIDE PRODUCT LABELS

Product Name

EPA Reg. No.

Ingredients
Active

Inert / Other

“Keep Out of Reach of Children” 

First Aid

Net contents
Signal Word:

Caution
Warning
Danger

Poison – skull & 
crossbones
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6. MONITORING

Keep looking for pests
Spot reinfestations
Place in corners

Behind appliances
Under sink
Under cover!

Do date & mark
Don’t disturb
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MONITORING FOR RODENTS

Similar to insects – use 
snap traps

Place in corners, along 
runways, in tight dark 
spaces

Check daily

Increase trapping if 
monitors indicate activity

Always have monitors for 
insects and rodents in place
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KNOW YOUR PESTS

Keep it Pest-Free



Healthy Housing Solutions, Inc.

www.healthyhousingsolutions.com
43

COCKROACHES

Identification & biology 

Life cycle: 

Diseases

Key harborage sites

German  cockroach life cycle

Pest cockroaches of North America
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HANDLING ROACHES THE IPM WAY Page 
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FRASS

Behind
wallpaper
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COCKROACH CONTROL

Habitat modification 

Monitors

Dust and caulk

Baits and gels

Insect growth regulators

Sticky traps 
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RODENT CONTROL

Rodents are mammals like us

Think like a rodent

Not all rodents are the same

Mice – curious & persistent

Rats – cautious & smart

Squirrels - outdoors
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Young Rat

House Mouse

FEET HEAD

large large

small small

1/4" 3/4"

RODENT IDENTIFICATION

•House Mouse

•Also: White Footed, Deer 

•Norway Rat

•Brown rat, Wharf, Sewer, etc

•Roof Rat

•Black rat

•Also: Cane rat, etc.

• Squirrel

• Groundhogs, etc.
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RODENT REPRODUCTION
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Page 
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HOW TO TRAP A RAT AND A MOUSE

Demo
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THINGS THAT DON’T WORK

Contact sprays

Foggers

Mothballs

Ultrasonics

Dryer sheets, etc.
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THINGS THAT MAY WORK, BUT…

Essential oils and 
cleaners

Carbon dioxide traps

Kerosene

Homemade traps and 
gadgets

What have you seen?
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BED BUGS - DON’T PANIC

Can be avoided and eliminated

Every skin irritation or bite is not 
bed bugs

You can see them.

Do not cause or spread diseases.

Heat and/or steam can kill them.

Protocols and communication key 
to control
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BEDBUGS

Identify properly –
don’t assume

Life cycle

Photo credit: 
Changlu Wang & John Obermeyer/Rutgers University
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BEDBUGS - CONTROL

Exclusion

Preparation

Traps – interceptors

Center
Well

Outer
Pitfall
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BED BUG - TREATMENT

Inspection

Vacuum

Heat or cold

Pesticides by PCO only

Re-inspection & retreatment

Encasements & interceptors

Page 

6.30



Healthy Housing Solutions, Inc.

www.healthyhousingsolutions.com
58

CODE REQUIREMENTS

• Infestation
 309.1 Infestation

• 304.14 Insect screens
• 302.5 Rodents
• 309.2 Owner
• 309.3 Single occupant 
• 309.4 Multiple occupancy 
• 309.5 Occupant

Code requirements related to pests
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RESOURCES

Cooperative Extension Services

State Pesticide Regulator for Pest Control 
Applicators/Operators

Often at universities

www.ehw.org

healthyhousingsolutions.com/training-course/ipm/

http://www.stoppests.org/
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KEY MESSAGES

Pests can create allergens and be 
vectors of disease.
Control of pests through pesticides 
can lead to poisonings and other 
neurological problems. 
Some pesticides found in homes have 
been banned.
Make house less hospitable for pests. 
Prevent entry, control food, water, 
and places for shelter. 
Integrated Pest Management is the 
recommended strategy. 

60
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LEARNING OBJECTIVES

Name three illnesses or injuries associated with pest 
infestation. 

Identify three clues of pest infestation.

Identify the three strategies associated with an IPM 
approach. 

Name two illegal pesticides that may be used in the home. 
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LEARNING OBJECTIVES

NAME five unhealthy conditions associated with poor ventilation.

LIST five things ( e.g. a room, appliance, mechanical system) in a 
household that need ventilation.

NAME three things that power airflow in a building.

LIST three household contaminants that can be removed by ventilation.

DESCRIBE two ways ventilation reduces air contaminant levels.
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WHY WELL VENTILATED?

Pollutants found in concentrations 2-5 
times higher indoors than outdoors. 

3
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WHY WELL VENTILATED?

• Volatile organic compounds

• Moisture

• Environmental tobacco smoke

• Particulate matter

• Allergens 

• Mold

• Carbon monoxide

• Formaldehyde

Proper ventilation can reduce hazards of:
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WHY WELL VENTILATED?

• Ovens as heaters

• Spillage from furnace, water heater, fireplace

• Ventless heater or fireplace

• Car exhaust from attached garage

Proper ventilation can also address 
sources of combustion contaminants:
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TYPE OF HEATING FUEL

Water Heater

49% have gas, LP/bottled gas

43.6% have electricity

Clothes Dryer

20.9% have gas, LP/bottled gas

79% have electricity  

From American Housing Survey – 2017
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PRIMARY HEATING EQUIPMENT

• 65.3% have warm air furnace

• 9.1% have steam or hot water system

• 11.6% have electric heat pump

Primary heating equipment:

• 749,000 (0.6%) have room heaters without flue

• 1.3 million homes (1.1%) rely on wood-burning stoves

• 58,000 (0.5%) rely on cooking stoves

But . . .

From American Housing Survey – 2017

For their primary source of heat!
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HEATING PROBLEMS

6.2% were uncomfortably cold for 24 hours or more
8.8% for renters
10.5% for residents below poverty level

0.8% were uncomfortably cold for at least 24 hours due to 
inadequate heating capacity

1.6% for renters 
1.8% for residents below poverty level

0.9% were uncomfortably cold for at least 24 hours due to 
inadequate insulation 

1.5% for renters
1.8% for residents below poverty level

From American Housing Survey – 2017
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SOURCES OF COMBUSTION

CONTAMINANTS

Oven as heater

Spillage from furnace, 
water heater, fireplace

Ventless heater or fireplace

Car exhaust from attached 
garage
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COMBUSTION CONTAMINANTS?
HEALTH EFFECTS

 Carbon Monoxide
 Fatigue, headaches, dizziness, 

confusion

 The “Silent Killer” 

 Nitrogen Dioxide
 Eye, nose, and throat irritation

 Shortness of breath
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CARBON MONOXIDE LIMITS

Agency Situation
Maximum
CO Level

Duration

Environmental Protection 
Agency (EPA)

Outdoor / Ambient Air
9 ppm 8 hours

35 ppm 1 hour

Consumer Products Safety 
Commission/Underwriter 
Laboratories (UL)

Alarms for Immediate Life 
Threats in Residential Air

70 ppm 1 - 4 hrs

150 ppm 10 - 50 min

400 ppm 4 - 15 min

Canadian Department of 
National Health & Welfare

Air in Residences
11 ppm 8 hours

25 ppm 1 hour

World Health Organization Indoor Air 32 ppm Max.
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CARBON MONOXIDE ALARMS

Consumer Product Safety 
Commission (CPSC) recommends:

• Place near sleeping area

• Put on every level of a home to provide 
extra protection 

• Do not install directly above or beside 
fuel-burning appliances 

Combination smoke 
and CO alarm
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CO ALARM INSTALLATION

Should be installed:

• According to the manufacturer's 
instructions

• Higher placement is preferred

• One CO alarm should be installed in 
the hallway outside the bedrooms 
of each separate sleeping area of 
the home
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WHY VENTILATED

Health Effects

Approximately 500 
carbon monoxide 
deaths plus more 

than 15,000 non-fire 
related healthcare 

visits per year.
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WHY VENTILATE

Higher rates of respiratory irritation and illness 
in housing with poor ventilation

Common colds

Influenza

Pneumonia

Bronchitis

Health effects

...and increased rates of absence from school or work
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Well 
ventilated?
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A WELL-VENTILATED BUILDING? Page 
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GOOD BUILDING

VENTILATION PROVIDES:

• to remove moisture, odors, and other 
pollutants at the source

Local Exhaust 
Ventilation

• for supplying fresh air to reduce 
contaminants by dilution

Whole House 
Ventilation

• so unbalanced airflows can’t carry 
contaminants into and around the house

Control of airflow 
through building

Page 

7.6



Healthy Housing Solutions, Inc.

www.healthyhousingsolutions.com
19

UNDERSTANDING VENTILATION

If any portion of air leaves a house the same 
amount will enter

Air, like water, seeks the path of least resistance

When heated, air rises

When cooled, air falls

Air can be hot, cold, wet, dry, or polluted when it 
enters or exits a house

Key Concepts
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WHAT POWERS AIR FLOW?

WindFansTemperature differences
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AIR FLOW IN HOMES

Typical homes do not have a planned 
supply of fresh air.  

We depend on leakage such as windows, 
doors, and cracks.

This is usually not adequate.

21
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AIR FLOW NEEDS DESIGNED HOLES

Fresh air 
inlet/outlet

Ventilation intake
and exhaust

Bath and kitchen
exhaust vents

Combustion 
vents

Dryers

Central vacuum outlet

Chimneys
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Multifamily dwellings should have planned
fresh air supply because:

•Neighbors are closer together 
•Stack effect- this dominates in cold weather
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Multifamily exhaust only – new construction
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WHAT ARE WE LOOKING FOR?

Bath, dryer, and range exhaust fans?
Gas stove used as heater? 
Windows work?
Smoke alarm goes off?
Unvented gas or kerosene heaters?
Vented hot water heater?
Furnaces, boilers, fireplaces vented?
Rooms without windows?
Lingering odors?
Stale air?
Windows fog?

25
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THINGS THAT NEED

EXHAUST VENTILATION

Bathrooms

Kitchen ranges

Clothes dryers 

Boilers, furnaces, hot water heaters

Fireplaces, wood burning stoves
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Is there an 
exhaust in the 

bathroom? 
Does it work?
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TESTING EXHAUST FAN:
THE CHARMIN METHOD
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Ducted ok?

Damper work?
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LOCAL VENTILATION: KITCHEN

Remove moisture, odors, grease

If gas oven or range, remove 
products of combustion:

• moisture, CO, NO2

Must be vented to the outside

If it is not reasonably quiet, 
many people will not use it.
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Leaks in ducts:

• Cause pressure imbalance

• “Mine” contaminated air from 
garages, crawlspaces

• Increase energy costs

Does this look bad?
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Poorly sealed 
filter access panel
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MERV- FILTER RATING SYSTEM

Minimum Efficiency 
Rating Value (MERV)

ASHRAE Standard 52.2 –
Efficiency in collecting 
very small particles
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MERV RATINGS

MERV Ratings

MERV Particle size Typical controlled contaminant

1-4 >10.0 Pollen, sanding dust, textile and carpet fibers

5-8 3.0-10.0 Mold, spores, hair-spray, cement dust

9-12 1.0-3.0 Legionella, lead dust, welding fumes

13-16 0.3-1.0
Bacteria, most tobacco smoke, insecticide 
dust, copier toner

17-20  0.3 Virus, combustion particles, radon progeny
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MERV 8 VS. 10
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OTHER RATING SYSTEMS
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AND . . .
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CODE REQUIREMENTS

403.1

• Habitable spaces

403.2

• Bathrooms and 
toilet rooms

Code requirements related to ventilation

Page 

7.16



Healthy Housing Solutions, Inc.

www.healthyhousingsolutions.com
43

CODE REQUIREMENTS

302.6

• Exhaust 
vents

403.4

• Process 
ventilation 

403.5

• Clothes dryer 
exhaust

Code requirements related to ventilation
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CODE REQUIREMENTS

603.2

• Removal of 
combustion 
products

607.1

• General

603.5

• Combustion 
air

505.4

• Water 
heating 
facilities

Code requirements related to ventilation
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KEY MESSAGES

Ventilation plays an important role 
in maintaining health.

Ventilation is necessary to remove 
humidity and dilute  or remove 
contaminants. 

Local exhaust ventilation removes 
contaminants from a point source, 
while whole house ventilation uses 
fresh air to dilute contaminants. 

45
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LEARNING OBJECTIVES

NAME five unhealthy conditions associated with poor ventilation.

LIST five things ( e.g. a room, appliance, mechanical system) in a 
household that need ventilation.

NAME three things that power airflow in a building.

LIST three household contaminants that can be removed by ventilation.

DESCRIBE two ways ventilation reduces air contaminant levels.
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KEEP IT SAFE

Steps to a Healthier Home
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LEARNING OBJECTIVES

EXPLAIN the difference between an injury and an accident.

NAME the 3 most common home injury related causes of death.

NAME five locations to look for safety hazards in the home.

NAME five ways to prevent home injuries.
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ARE INJURIES ACCIDENTS?

AccidentsInjuries
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SAFETY-RELATED HOUSING ISSUES

Holes big 
enough 

to trip on

Electrical 
wiring 

problems

Lack of 
alarms
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WHAT ARE THE MOST COMMON

CAUSES OF HOME INJURY DEATHS?

Falls
43.0%

Poisoning
34.0%

Fires &
Burns
9.0%

Choking & 
Suffocation

5.0%

Drowning
3.0%

Firearms
1.0%

Other
5.0%
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WHICH AGE GROUPS

ARE MOST SUSCEPTIBLE?

Age 
Group

Susceptibility

Infants
Choking/suffocation is the highest rate 
of injury death

Birth –
age 14

Nonfatal falls at home

1-14 
years old

Highest rate of home injury death is 
fires and burns

Older 
adults

Nonfatal falls at home

Adults
80+ years

20 times higher risk for death from 
injury than younger individuals

6
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Safety 
Glass?

Window Safety Guard Page
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Handrails and grab 
bars where needed?
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Where do kids play?
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Sharp edges
Splinters
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WHAT DO THEY LAND ON?
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POISONING

82% of households keep 

medicines in unlocked 
drawers or cabinets.

69% of homes with young 

children store household 
chemicals in unlocked areas.
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LABELS

• Food and Drug Administration
Food, Drugs and 

Cosmetics

• Environmental Protection AgencyPesticides

• Consumer Products Safety Commission 
(CPSC)

Other Products 
Containing Hazardous 

Substances

• Occupational Safety and Health 
Administration

Material Safety Data 
Sheets (MSDS)
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CPSC PRINCIPAL DISPLAY PANEL

Signal word

Affirmative statement of 
principal hazard

Statement to read other 
cautions on another 
panel if all labeling is not 
on Principal Display Panel
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What’s under the sink?

Warning
Caution 
Danger
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DANGER

“Danger” Signal Word Required if: 

•Highly Toxic

•Corrosive

•Extremely Flammable
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CORROSIVE V. IRRITANT

Understand the difference.
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FLAMMABLE V. COMBUSTIBLE

Flash Point

Extremely Flammable

Flammable

Combustible

Flammables start fires. Combustibles feed fires. 

If you need to choose, 
pick a combustible.
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EPA PESTICIDE PRODUCT LABEL

Product Name
Ingredients

Active
Inert / Other

“Keep Out of Reach of Children” 
Signal Work - Poison/Danger/ 
Warning/Caution
First Aid
If Poison, then skull and 
crossbones
Net contents.

EPA Registration
Number is Key
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STORING HAZARDOUS MATERIALS

Well labeled 
bottles

Easy to identify

Store hazardous 
materials in 
secure location
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What about bug spray?
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ARTS & CRAFT MATERIALS
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FOOD SAFETY

• 40 degrees FRefrigerator:

• 0 degrees FFreezer:
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FIRES AND BURNS

House fires

Water heater 
temperature
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Home Fires from Smoking

7,600 fires each year

Leading cause of civilian fire deaths

67% from abandoned/discarded smoking materials

Bedroom - leading area of fire origin

Fires occurred most often from noon to 8 p.m.
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Smoke Alarm 

CO Alarm

Fire 
Extinguishers
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SCALDING
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To avoid risk of scalding:
Hot water should be less than120°F
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CHOKING AND SUFFOCATION Page
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CRIB SAFETY Page
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Choke hazards?

Electric shock
hazard?
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DROWNING
Page
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FIREARMS

Trigger 
locks and 
secured 
storage

Store ammunition separate from weapon
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KEEP IT SAFE

There are many 
ways to be injured 
in the home

12
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IPMC SECTIONS RELATED TO SAFETY

304.10

• Stairways, 
decks, 
porches 
and 
balconies

304.13

• Window, 
skylight 
and door 
frames

304.18

• Building 
security

304.18.2

• Windows

305.2

• Structural 
members
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IPMC SECTIONS RELATED TO SAFETY

305.4

• Stairs 
and 
walking 
surfaces

305.5

• Handrails 
and 
guards

306.1

• General

402.2

• Common 
halls and 
stairways
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IPMC SECTIONS RELATED TO SAFETY

604.2

• Service

604.3

• Electrical 
system 
hazards

605.2

• Receptacles

605.3

• Lighting 
fixtures
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KEY MESSAGES

Injuries are not accidents.  They are 
preventable.

There are many simple and inexpensive 
ways to prevent home injuries.

Children and older adults are more at 
risk for injuries in the home.

Falls, poisoning, and fires/burns are the 
most common causes of injury deaths.

39
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LEARNING OBJECTIVES

EXPLAIN the difference between an injury and an accident.

NAME the 3 most common home injury related causes of death.

NAME five locations to look for safety hazards in the home.

NAME five ways to prevent home injuries.
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KEEP IT

CONTAMINANT-FREE

Steps to a Healthier Home



2

LEARNING OBJECTIVES

IDENTIFY at least four contaminants in the home 
and strategies to prevent, contain or control them.

DESCRIBE at least four ways that contaminants get 
into the home.

IDENTIFY at least three health effects and their 
associated contaminant.
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CONTAMINANT BUYING DECISIONS

INTENTIONALLY BRING IN:

• Tobacco Smoke

• Pesticides

• Volatile Organic Comp.

• Mercury

• Asbestos

• Meth Labs

ALONG FOR THE RIDE:

• Bedbugs and Mice

• Cockroaches

• Mice

• Formaldehyde

• Lead 
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SECONDHAND SMOKE Page
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Source: Indoor Air Quality, Infiltration and Ventilation in Residential Buildings NYSERDA 1985 [5]

TOBACCO SPIKES IN PARTICLE LEVELS
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WHY AVOID SECONDHAND SMOKE:

Children’s Health Effects

Adult Health Effects

60% of US population has 
biological evidence of exposure

6
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SMOKE-FREE HOME RULES:
STATE PERFORMANCE

1998-
1999 2003

2009-
2010

% 
Increase

Total 60% 72% 81% 33%

Max (state 
range)

81% 89% 93% 15%

Min (state 
range)

40% 53% 68% 70%
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HEALTH EFFECTS IN CHILDREN

In children, second-hand smoke causes the following:

8

• Ear infections
• More frequent and severe asthma attacks
• Respiratory symptoms (for example, 

coughing, sneezing, and shortness of breath)
• Respiratory infections (bronchitis and 

pneumonia)
• A greater risk for sudden infant death 

syndrome (SIDS)

www.cdc.gov/tobacco/data_statistics/fact_sheets/secondhand_smoke/general_facts/index.htm
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SMOKE-FREE HOUSING POLICIES
Smoke Free Saves Property Owners Money 
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Other benefits

10

SMOKE-FREE HOUSING POLICIES

Increases Demand

Decrease Fires/Potential Insurance Discount

Reduces Tenant Conflict
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SMOKE-FREE HOUSING POLICY
Page

9.4

Policy Approaches

Voluntary / Grassroots Efforts 

Low Income Housing Tax Credit

Disclosure



CHANGE IS IN THE AIR!

34

No later than Aug. 3, 2018, all public housing 
communities must implement a policy that bars 
the use of prohibited tobacco products in all 
public housing units, interior common areas, and 
outdoor areas within 25 feet of public housing 
and administrative office buildings. Prohibited 
tobacco products are defined as items that 
involve the ignition and burning of tobacco 
leaves, such as cigarettes, cigars, pipes, and 
water pipes (also known as hookahs).
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SMOKING CESSATION PROGRAMS

Smoke-free policies work best if coupled with 
cessation resources
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VOLATILE ORGANIC COMPOUNDS

Air Fresheners
Cleaning Products
Sprays & Coatings
Formaldehyde
Carpets
Vinyl Floors
Drywall
Hobbies
Home Maintenance
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VOLATILE ORGANIC COMPOUNDS

Concentration of  VOC’s can be 
2-5 times greater in the home.

During or immediately after 
paint stripping activities, VOC 
levels can be 1,000 times 
higher than outdoors.
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Paints, varnishes 
and glues may 
contain a variety of 
materials with 
potential health or 
nuisance effects.  
Use low VOC 
paints but with 
caution or use 
traditional paints 
with lots of 
ventilation.
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WHY AVOID VOCS?

Potential health effects of VOCs:

• Eye, nose, throat irritation

• Headaches, nausea, coordination

• Liver, kidney, and brain damage

• Some can cause cancers

• Child development
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REDUCE POTENTIAL SOURCES

 Don’t use it if you 
don’t have to.

 Substitute a 
better product

17
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STEPS TO CONTROL VOCS

Control the source

Store materials properly

Ventilate
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THIRD-PARTY CERTIFICATIONS

Buildings

Products and Services
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INDUSTRY STEWARDSHIP PROGRAMS

Understand 
the 

Motivations & 
Research the 

Options Examples

Other 
Programs

Page

9.8



23

TRACK EMERGING ISSUES

Healthyhomes.net listserve:

Healthyhomesnet-on@mail-list.com

Phthalates from Vinyl Products

Sulfur from Chinese Drywall

Cadmium in Jewelry?
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AND THEN WE HAVE METH LABS . . . 
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METH LABS

Health & Safety Hazards

Explosive

Flammable

Toxic

Caustic
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KEY MESSAGES

It is easier to prevent exposure to 
contaminants then it is to remove 
them and treat their effects.

Should contamination occur: 
control, contain, and clean-up.

Contaminants are not always 
detectable by our senses.

24
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LEARNING OBJECTIVES

IDENTIFY at least four contaminants in the home 
and strategies to prevent, contain or control them.

DESCRIBE at least four ways that contaminants get 
into the home.

IDENTIFY at least three health effects and their 
associated contaminant.
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STEPS TO A HEALTHIER HOME

KEEP IT

MAINTAINED



2

LEARNING OBJECTIVES

Name at least three systems that require ongoing maintenance.

Identify two maintenance actions that require the use of a 
professional.

Name at least two health effects from lead.

Identify housing targeted by the RRP rule.

Describe the two ways to mitigate radon in a home.
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CONTAMINANTS & MAINTENANCE

LEGACY TOXICS:

• Lead-Based Paint

• Asbestos

• Chromated Copper 
Arsenate Wood

• Mercury 

• Pesticide Residues

CREATED OR GROWN:

• Cockroaches 

• Mice and Rats 

• Mold

• Carbon Monoxide

• Sewer Gas

• And Then There is 
Radon
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MAINTENANCE

Solid Waste

Water supply

Sewer system

Heating/cooling/dehumidification/humidification

Cooking

Ventilation

Rainwater control/drainage

Structural integrity

Storage / Organization
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MAINTENANCE ACTIONS

Inspect

Clean

Lubricate

Replace

Repair 

Organize
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How’s the filter?  A clogged low efficiency filter 
partially sucked out of the frame.
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WHEN?

On-going

Seasonally

Annually
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LEAD AND LEAD-BASED PAINT

Peeling, Chipping Paint / Deteriorated Paint

Dust

Soil

Drinking water

Consumer Products such Pottery, Cribs, Jewelry, Candle Wicks

Cultural Items

Contaminated Sites

9
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WHY LEAD? Page
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WHY AVOID LEAD?

Reduced IQ

Learning disabilities 

Impaired hearing

Reduced attention spans, behavior problems

Anemia 

Kidney damage

Damage to central nervous system

Coma, convulsions, death
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Peeling 
paint 

outside
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LEAD: AGE OF HOUSING MATTERS

Year House 
Was Built

Percent of Houses with 
Lead-Based Paint

Before 1940 87 percent

1940-1959 69 percent

1960-1978 24 percent

All US Housing Stock 40 percent

13
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PREVALENCE OF DETERIORATED PAINT

of homes have 
broken plaster or 

peeling paint

2015 American Housing Survey

Conditions that 
Deteriorate Paint

• In past twelve months, 

• 8.5% of homes had 
interior water leakage

• 9.9% of homes had 
exterior water leakage
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AVAILABLE TESTING

Paint

Dust - Clearance testing 

Bare soil 

Drinking water
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EPA RRP RULE

Effective April 22, 2010

Pre-1978 housing (target or 
child-occupied)

Triggers

40 CFR 745.80 to 745.91

April 22, 2008 Federal Register

Lead Renovation, Repair and Painting (RRP) Rule
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AUTHORIZED STATES TO IMPLEMENT

THE RRP

States have been 
authorized to administer 

and enforce the RRP Rule.

1. Wisconsin
2. Iowa
3. North Carolina
4. Utah
5. Mississippi
6. Kansas
7. Rhode Island
8. Oregon
9. Massachusetts
10. Alabama
11. Washington
12. Georgia
13. Oklahoma
14. Delaware
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IMPACTS OF RRP RULE

8.4 million renovation 
events annually

Required certification of 
firms and individuals
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WHY NOW?

Final major rule from the Residential Lead-
based Hazard Reduction Act of 1992

Congress required rule to be finalized in 1996

Still to come:
Public buildings built before 1978

Commercial buildings that create lead-based 
paint hazards
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21

EPA Resources:

• www.epa.gov/lead

• www.epa.gov/lead/pubs/renovation.htm

HUD Resources:

• www.hud.gov/lead
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SUMMARY OF CHANGES FROM RRP

“Certified Renovation Firm” Disturbs Paint

“Certified Renovators” Supervise Work

Mandatory Work Practices

Post-renovation Cleaning Verification

Documentation!
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SUMMARY OF REQUIREMENTS

Interior
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SUMMARY OF REQUIREMENTS

Exterior
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HOW CLEAN IS CLEAN?

Clearance testing is required for jobs 
receiving HUD funding and as the clients 
requests
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A NEW BOOKLET

Only for Leases and 
Sales of Target 

Housing

For Renovations in 
Target Housing and 

Child-occupied 
Facilities
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LEAD DISCLOSURE

For property transfers

For rentals
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HOUSING CODE

304.2

• Protective 
treatment

304.6

• Exterior 
walls

305.3

• Interior 
surfaces

Housing code provisions related to paint
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ASBESTOS

Page
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● Health effects:
- Lung Cancer

- Mesothelioma

- Asbestosis

● Smokers are at greater risk!

30

WHY AVOID ASBESTOS?
Page
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HOW TO HANDLE ASBESTOS

LEAVE IT ALONE (if in good condition).

Look for signs of wear or damage - avoid 
touching.

If damaged or renovation might disturb it, 
repair or remove by licensed professional. 
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VERMICULITE
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ASBESTOS REGULATIONS

National Emission Standard for 
Hazardous Air Pollutant (NESHAP)

Model Asbestos Program for States

EPA’s Ban on Asbestos in Products 
Reversed in 1992

OSHA standards for workers
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RADON

Naturally occurring gas

2nd leading cause of lung 
cancer after smoking

Leading cause of lung cancer in 
nonsmokers and people who 
have never smoked.  

A Serious Health Concern

Page

10.15



35

0

50

100

150

200

4 pCi/L 8 pCi/L 10 pCi/L

Lu
n

g
 C

a
n

ce
r 

C
a

se
s

Radon Exposure

Non-Smokers Smokers

ESTIMATED LUNG CANCER CASES

IN A POPULATION OF 1,000

Page

10.15





37

HOW RADON GETS INTO A HOME

 Cracks in solid floors

 Construction joints

 Cracks in walls

 Gaps in suspended floors

 Gaps around service pipes

 Cavities inside walls

 Other openings

 Water supply
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TESTING FOR RADON

Long 
Term

Short 
Term

If result is 4 
pCi/L or higher 
take a follow-
up test OR fix 

the home 
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TESTING FOR RADON

Testing Options:
• Kits
• Hire a professional 
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INTERPRETING RADON RESULTS

Short term test > 4 pCi/L

• Take second short term test or long 
term test

Short term average or long term test >4 pCi/L

• Fix home for radon
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RADON REDUCTION SYSTEMS

New Construction

Existing Housing
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PASSIVE SUB-SLAB DEPRESSURIZATION

SYSTEM (NEW CONSTRUCTION)

• Gas-Permeable LayerA.

• Plastic SheetingB.

• Seal and CaulkC.

• Vent PipeD.

• Junction BoxesE.
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FANS MAKE IT AN ACTIVE SYSTEM
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RADON FIXES

Existing Housing

Seal floor and cracks

Vent from below slab

Fan sucks air – active system

Sump suction reduces entry
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LABEL RADON SYSTEMS
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RADON MITIGATION COSTS

Average Costs

New Construction

Passive only

Active system

$350 - $500

$650 - $800

Existing Homes $800-$2,500
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FINDING A QUALIFIED CONTRACTOR

Contact EPA

2 Private National Proficiency Programs
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RESOURCES

• www.epa.gov/iaq/whereyoulive.html
State Radon 

Contacts

• 800.SOS.RADON or www.sosradon.org
Coupons for 

Test Kits

• 800.644.6999
Radon 

Mitigation

• 800.557.2366 
Other 

Questions

• 800.438.4318IAQ Questions
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SEWER GAS

 Mixture of 
gases

 Source 
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KEY MESSAGES

Systems should be inspected regularly to 
ensure proper function.

Some maintenance activities require the use 
of professionals.

Lead causes a variety of serious health effects.

Contractors doing renovation should be 
certified to work on houses with lead paint.

Deteriorating products or areas with asbestos 
need to be addressed by a certified 
professional.

There are two ways to address high radon 
levels in a home.

50
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LEARNING OBJECTIVES

Name at least three systems that require ongoing maintenance.

Identify two maintenance actions that require the use of a 
professional.

Name at least two health effects from lead.

Identify housing targeted by the RRP rule.

Describe the two ways to mitigate radon in a home.

Page

10.25



1

KEEP IT CLIMATE

CONTROLLED

Steps to a Healthier Home



2

KEEP IT

Climate-Control Systems:

• Heating
• Cooling
• Ventilation
• Think of the house 

as a System



3

WHAT ARE THE HEALTH AND

SAFETY RISKS?

Increased 
risk from 

exposure to 
extreme cold 

and heat

Exacerbate 
asthma, 

mold and 
other indoor 

pollution

General 
discomfort

High 
monthly 

utility bills
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We Have Systems To:

Add heat

Remove 
heat

Ventilate

Add or 
remove 
humidity
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HEATING SYSTEMS

Fuel

Gas (natural or LP), oil, wood, coal

Electric

Distribution

Hot water, steam, warm air

Radiators, baseboard, ducts, space heaters

Radiant floors and ceilings

Chimneys, sealed combustion, fan powered

Temperature Controls 
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Mechanical Ventilation

Photos courtesy of The US Department of Energy

All exhaust appliances 
“suck” air.



Occupant Factors 
(The ways we do the things we do) 

Water Usage

Cooking & Storing 
Food

Cleanliness

Systems Operation

Maintenance

Tolerance For Pests

Lighting, 
Appliances

6



These Systems Must Work-Together
Combustion Appliances

Heating systems

Water heaters

Gas range

Exhaust Fans & Clothes Dryers

Building Shell features
Type and quality of construction

Insulation & air sealing

Fenestration: Windows, doors, skylights

Occupants

7
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Extech Mini Infrared 
Thermometer - (8:1) - $70

MEASURING THERMAL COMFORT
INFRARED THERMOMETER

Affordable thermal infrared 
“camera”
~$60 - $250
Instantaneous, digital 
reading
Helps to identify materials 
that are moist (since condensation 

of moisture results in cooling)  
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Extech Hygro-Thermometer - $50

MEASURING THERMAL COMFORT
HYGRO-THERMOMETER

Measures:
Temperature
Humidity
Calculated Dew Point

Can be used with Laser 
Thermometer to locate 
potential sites for 
condensation
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HOME ENERGY AUDIT

A home energy audit can suggest strategies 
that a family can implement to find a healthy 
compromise to temperature and humidity 
levels that meet the needs of all their family 
members

See www.energy.gov/energysaver for more 
information.
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MAKING IT WORK

Steps to a Healthier Home



2

LEARNING

OBJECTIVES

NAME two provisions of a code that could be 
used to cite a hazard in the home.

EXPLAIN why partnership with the community is 
essential.

IDENTIFY five important players involved in 
healthy homes issues.

EXPLAIN why data collection and analysis are 
important in delivering healthy housing services.

IDENTIFY three sources of data and where to find 
them.

LIST two things that you might observe that must 
be reported and two that are discretionary.
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CREATE

Successful healthy home projects need:

• Established objectives

• Administrative infrastructure

• Identified and committed partners

• Secured funding

• Sustainability plan

Creating a Healthy Homes Program
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IMPLEMENT

Issues to consider: 

• Job descriptions

• Training program

• Programmatic changes

Implementing a Healthy Homes Program
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FUNDING SOURCES

HUD

Rental licensing fees or taxes

EPA

State & City

Healthy Homes funding sources



OTHER FUNDING

Public agencies 
can provide 
“seed” money 

Involve private 
sector 
foundations

6
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HEALTH AND HOUSING

 Long-term success

 Long-term community capacity

 Empower members

 Produce change

Benefits to collaboration
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IMPORTANT PLAYERS

Agencies

Community-Based Organizations

Property Owners

Contractors and trades people

Families

Others?



AGENCIES

Other local agencies 
regularly enter homes

Consider coordinating 
services at single home visit.

9
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COMMUNITY-BASED ORGANIZATIONS

Solicit input

Attend community functions

Consider interests and priorities

Involve community members
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PROPERTY OWNERS

Involve in initial program plan

Secure participation

Conduct work at turnover

Require prerequisite work

Offer training

Stress maintenance
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CONTRACTORS & TRADES PEOPLE

Involve in developing work protocols

Offer to train and equip

Encourage quality of work standards

Meet regularly

Help contractors market
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FAMILIES

 Always have avenues 
for the family to 
become involved

 Provide program 
materials

 Educate at 
organizational meetings 
or “kitchen meetings”
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CHALLENGES

Different visions

May speak “different languages”

Many players

Agency culture

Power inequities

“Bad” history

Competition for funding

Lack of resources, or unbalanced distribution of resources

Health & Housing Collaborations
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USING INFORMATION TO BUILD & 
IMPROVE PROGRAM

Making it Work
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WHY COLLECT INFORMATION?

Determine the magnitude of the problem & 
community characteristics
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WHY COLLECT INFORMATION?

Establish a baseline

Evaluate your program

Make decisions about strategies
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GATHERING DATA

Demographic/Socioeconomic 

Housing

Health

Environment
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VISUAL ASSESSMENT TOOLS

Local Tools

CDC/HUD Housing Inspection Manual

Community Environmental Health Resource 
Center (CEHRC) Visual Survey
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EXERCISE #9

Conduct a Visual Survey and Assessment of 
Potential Code Violations

Use CEHRC Visual Survey as Template

Use IPMC as Model Code
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LEGAL ISSUES: CONFIDENTIALITY, 
DISCLOSURE, AND LIABILITY

Making it Work



CONFIDENTIALITY

Community workers and 
government employees 

need to balance the privacy 
rights of people they work 
with and the obligation to 

protect the health and 
safety of others

26
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WHAT INFORMATION IS

CONFIDENTIAL?

Protected under law

Defined as confidential under 
agency or state policy 

“Sensitive” to the home occupants
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LIKELY SENSITIVE

 Use of addictive 
products

 Illegal conduct

 Mental health

 Personal hygiene

 Medication

 Health conditions

 Symptoms

 Citizenship

USUALLY NOT SENSITIVE

 Occupation

 Birth date/age

 Race/ethnicity

 Gender

 Organizational 
affiliation

 Home address
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CHILD PROTECTIVE SERVICES

Young children home alone

Active physical abuse, or evidence of abuse

Drug activity may not be considered a 
condition that endangers

Mandated Reporting
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DISCRETIONARY REPORTING

 To whom do you report?

 What do you report?

 When?



Lack of smoke alarms

Structural defects that may cause an injury

Sewage intrusion

Vermin infestation

Peeling/ deteriorated paint in homes older than 1978

Sample results, if taken (lead, radon)

Lack of window guards in high rise

Any other immediate hazards found

Hot water heater temperature, especially if multifamily

REPORTING
Conditions to report to both
property owner and tenant

31



32

“RULES OF THUMB”

Only what you need to know

Partnerships may be beneficial

Know which laws apply

Disclose code violations to the owner 

Don’t disclose sensitive information

Information collection and reporting
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“RULES OF THUMB”

Follow laws 

Exercise caution when making 
recommendations for home treatments

Recommend professionals when needed

Use applicable standards when available

Legal issues and liability
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LIABILITY EXPOSURES

Healthy Homes Practitioners

 Multiple sources and types 
of exposures

 Limited research and data

 Lack of clear standards and 
guidelines

 Testing methods and 
controls



KEY MESSAGES

The community must be engaged in 
achieving  HH goals.

The holistic approach requires 
coordination and collaboration among all 
programs sending staff in the home.

Data are essential to identify the problem, 
determine the magnitude, develop an 
intervention and measure success.

Healthy homes practitioners need to be 
aware of legal and ethical issues in their 
own communities.  
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LEARNING

OBJECTIVES

NAME two provisions of a code that could be 
used to cite a hazard in the home.

EXPLAIN why partnership with the community is 
essential.

IDENTIFY five important players involved in 
healthy homes issues.

EXPLAIN why data collection and analysis are 
important in delivering healthy housing services.

IDENTIFY three sources of data and where to find 
them.

LIST two things that you might observe that must 
be reported and two that are discretionary.



CHANGES TO AHS DATA FOR 2015
Click on the link below to bring up the American Housing Survey Table Creator. You can 
view national and metro area data.

https://www.census.gov/programs-
surveys/ahs/data/interactive/ahstablecreator.html#?s_areas=a00000&s_year=n2015&s_tableNa
me=TableS03&s_byGroup1=a1&s_byGroup2=a1&s_filterGroup1=t1&s_filterGroup2=g1.

To see housing quality for all occupied units: total, owner, and renter:

1. In the Select Area dropdown box, choose your Metro Area.

2. In the Select Year dropdown box, choose 2015. Note that out of 41 metro 
areas, 16 have 2013 data, all the rest have 2015 data. For those, you can 
only select 2013 in the dropdown box.

3. In the Select Table dropdown box, choose Housing Quality

4. In the Variable 1 dropdown box, choose Tenure. 

You can still go to Solutions’ webpage for AHS data from 2011. But the new link takes the 
place of using the AHS data on Solutions’ website since we will no longer be updating that 
site due to the changes in the way the data is presented.

Students will receive two handouts showing housing quality for their local area and 
housing quality from the national area.

NOTE: This is a hidden slide. 
It is provided for trainer reference only 

and does not display as part of the slideshow.
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LEARNING OBJECTIVES

Describe four housing conditions and their 
associated health problems.

Identify three populations at higher risk for 
housing related disease and injury.

Identify three types of codes used to enforce 
remediation of housing-related hazards.
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LINK BETWEEN HOUSING & HEALTH

“The connection 
between health 

and the dwelling 
of the population 

is one of the 
most important 

that exists.”

Florence Nightingale
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WHY DO WE CARE?

Housing impact on 
health:

Physical, chemical, 
biological exposures

Psychological

Young children spend 
about 70% of the time 
in their home. 
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WHY DO WE CARE?

Annual costs for environmentally 
attributable childhood diseases in the U.S: 
$76.6 billion.

Lead poisoning cost $50.9 billion

Neurobehavioral disorders cost $23.4 billion

Asthma cost $2.2 billion

Childhood cancer cost $95.0 million

6
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HOW SIGNIFICANT IS THE PROBLEM?

American Housing Survey 

Occupied 
Housing Units

Severe Physical 
Problems

Moderate Physical 
Problems

Total

2007 1.8 million 4.0 million 5.8 million

2009 1.9 million 3.9 million 5.8 million

2011 2.1 million 4.2 million 6.3 million

2013 1.9 million 3.9 million 5.8 million

2015 1.5 million 5.2 million 6.7 million
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MASLOW’S HIERARCHY OF NEED

Self-
Actualization

Ego

Belonging

Safety and Security

Physiological Needs
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The strength of a nation derives 
from the integrity of the home.

Confucius

Home is the place where, 
when you have to go there, 
They have to take you in. 

Robert Frost

One of our deepest 
needs is to be at home. 

Timothy Radcliffe

He is happiest, be he king or peasant, 
who finds peace in his home. 

Johann Wolfgang von Goethe

It may be frail; its roof may shake; 
the wind may blow through it; the 

storms may enter; the rain may enter 
– but the King of England cannot 

enter; all his forces dare not cross the 
threshold of the ruined tenement.

William Pitt

Where thou art, 
that is home. 

Emily Dickinson

There’s no place like home.
Dorothy, Wizard of Oz

9
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MORE RECENT EVIDENCE – ASTHMA AND RODENTS

Association between 

asthma and mice

In mouse-sensitized 
inner-city children, 
exposure to mouse 
allergen may be an 
important cause of 
asthma morbidity.

2006 study

Association between 

asthma and rats

Rat allergen 
sensitization and 
exposure are 
associated with 
increased asthma 
morbidity in inner-city 
children.

2003 study



MORE RECENT EVIDENCE – DAMPNESS AND MOLD

Health Condition
Original Association 

Status

Asthma exacerbation Sufficient evidence No change

Asthma development
Limited or suggestive 

evidence
Sufficient evidence

Current asthma Not evaluated in 2004 Sufficient evidence

Respiratory infections Not evaluated in 2004 Sufficient evidence

Upper respiratory tract 
symptoms, cough and 

wheeze
Sufficient evidence No change

Shortness of breath
Limited or suggestive 

evidence
Sufficient evidence

Hypersensitivity 
pneuomonitis

Sufficient evidence No change

New Association 
Status
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MORE RECENT EVIDENCE – DAMPNESS AND MOLD

(CONTINUED)

Health Condition
Original Association 

Status
New Association 

Status

Humidifier and inhalation 
fevers

Limited or suggestive 
evidence

Sufficient evidence

Allergic rhinitis and 
bronchitis

NA
Limited or suggestive 

evidence

Lung function, allergy or 
atopy, and “asthma, ever” 

NA

Inadequate or Insufficient 
Evidence to Determine 

Whether or Not an 
Association Exists



CHILDHOOD ASTHMA

16

Asthma Prevalence Among Children 2014 -
BRFSS data

Source:  CDC, Environmental 
Public Health Tracking 
(www.cdc.gov/ephtracking) 
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ADULT ASTHMA
Current prevalence, 2014 - BRFSS data

Source:  CDC, Environmental 
Public Health Tracking 
(www.cdc.gov/ephtracking) 
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ADULT ASTHMA – CURRENT PREVALENCE OVER TIME

Current asthma 
prevalence 
among adults 
varies across 
states.

2010

2014

2001
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HOLISTIC APPROACH

Integrated approach that considers:

People living in the home

The structure

Potential health hazards
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Why a 
Holistic 

Approach?

Moisture/water intrusion

Mold

Asthma exacerbation
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Moisture/
water intrusion

Structural damage
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Structural 
damage

Pests

Deteriorated lead paint/
lead poisoning

Fire

Injuries
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Pests

Pesticides

Asthma & allergy 
exacerbation

Page 
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PesticidesPage 
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DIFFERENT APPROACHES

HEALTH

• Primary 
Prevention

• Secondary 
Prevention

• Epidemiologic  
Triangle

HOUSING

• Well 
constructed

• Well 
maintained

• Comfortable

• Affordable

• Healthy

ENVIRONMENTAL
HEALTH

Lead
Radon

Allergens/asthma
Combustion products
Unintentional Injuries

Insects & Rodents
Mold & Moisture

Pesticides
Asbestos

Page 
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HEALTHY HOMES

PRINCIPLES
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WHAT IS HEALTHY HOUSING?

• Designed,

• Constructed,

• Maintained, and

• Rehabilitated 

Healthy 
Housing is: 

in a manner that is conducive to 
good occupant health.

25
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AMERICAN HOUSING SURVEY

Conducted:

• Every two years since the 1980s

• Periodically for 47 Metropolitan 
Statistical Areas (MSA)

• Consistent set of homes

• Phone survey since 1997

Page 
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EXERCISE #2
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AHS NATIONAL (2015)

Demographics

• 118.3 million homes

• 37.3% rental 

• 63% single-family 
detached homes

• 55.6% built pre-1980

• 22.1% basement under 
all of house*

Exterior Problems

• 20% exterior physical 
problems

• 2.8% missing roofing 
material

• 9.9% exterior water 
leakage

Page 
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AHS NATIONAL (2015)

Interior Problems

• 8.5% interior water 
leakage

• 6.3% open cracks or holes

• 3.9% pipes leaked

• 11.2% mice or rats

• 8.5% blown fuses or 
breakers in the last three 
months

Heating

• 64.5% warm air furnace

• 0.5% room heater without 
flue

• 1% stove as main heating 
equipment

• 8.2% uncomfortably cold 
for 24 hours or more

(Note: Safety devices information was not available before 2007)
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YOUR COMMUNITY

Healthy Homes Profiles
• Comparison to similarly situated housing

Interior-Exterior Relationships
• Likely to be interior problems if exterior problem is present.

More Detailed Snapshot

30
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NO PLACE LIKE HOME!

Resident Overall Opinion of Structure, American Housing Survey – National 2015

Worst Best

Type of resident 1 2-4 5-7 8 9 10

All 0.7% 2.0% 24.1% 25.8% 14.6% 32.7%

Renters 1.3% 4.0% 35.8% 26.6% 11.7% 20.5%

Below Poverty 1.7% 4.2% 29.2% 21.2% 10.0% 29.4%
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REAL WORLD IS COMPLEX

▪ Current knowledge

▪ Economic factors

▪ Social and cultural

▪ Political  and legal factors

▪ “Do No Harm”

33
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WILL THINGS CHANGE?

Homes With 
“No Smoking” Rule

•43% in 1992-1993

•72% in 2003

•82% in 2009-2010
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When Who What

Where

All public 
housing 

units

Interior 
common 

areas

Outdoor 
areas within 

25 feet

HUD and smoke-free public housing
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HEALTHY HOMES INTERVENTIONS

Effective

Needs More Field 
Evaluation

Needs Formative Research

No Evidence or Ineffective

Page 
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HEALTHY HOMES INTERVENTIONS

Controlling asthma symptoms and reducing asthma morbidity

Reducing asthma triggers and exposure to asthma triggers

A. Reducing exposure to environmental tobacco smoke

Reducing Exposure to pests and pesticides

Reducing exposure to pesticide residues

Reducing exposure to radon in air less than 4 pCi/L

Reducing exposure to environmental tobacco smoke

A. Reducing exposure to environmental tobacco smoke

A. Reducing exposure to environmental tobacco smoke

Reducing children’s blood lead levels, deteriorated lead-based paint and dust lead

Reducing death and injuries from residential fires

Preventing drowning

A. Reducing exposure to environmental tobacco smokeReducing scald burns

A

B

C

D

E

F

G

H

I

J
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SUMMARY OF INTERVENTION FINDINGS

https://journals.lww.com/jphmp/Fulltext/2010/09001/A_Systematic_Review_
of_Housing_Interventions_and.3.aspx

Review panelists found that:

interventions had sufficient evidence of effectiveness.11

required more field evaluation.15

needed formative research.19

either had no evidence of effectiveness or were ineffective.7

Sufficient evidence now shows that specific housing interventions can improve 
certain health outcomes. Click on the link below to view the full article.
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Until effective standards 
for the domestic 
environment are 
devised, it is likely that 
children will continue to 
be employed as 
biological indicators of 
substandard housing. 
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CODES RELATED TO HEALTHY HOMES

Health / Sanitation Codes
Housing / Property Maintenance Codes
Landlord-Tenant Laws
Product Standards
Hazard Management Laws

Housing v. Building v. Zoning Codes 
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Does this 
violate the 

IPMC?
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KEY PROVISIONS OF CODES

Structural Integrity

Weatherproof

Maintenance

Cracks & Holes

Loose or Rotting Materials

Dampness & Deterioration

Peeling Paint

Ventilation / Windows

Infestation

Sanitation & Trash

Cleanability

Clothes Dryer

Space Heater
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MODEL CODES FOR HOUSING
Model Codes for Housing

Building Construction Internat’l Building Code 

Residential Construction Internat’l Residential Code 

Rehab Internat’l Existing Building Code

Electrical ICC Electrical Code

Fire Internat’l Fire Code and 
National Fire Protection Association

Ventilation Internat’l Mechanical Code

Plumbing Internat’l Plumbing Code

Sewage Internat’l Private Sewage Disposal Code

ALL BUILDINGS Internat’l Property Maintenance Code
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Adopted by more than 600 communities

Adopted or in use in 40 states and the District 
of Columbia

Applicability
Existing Buildings

Rental and Owner Occupied Homes

Local Variations

Enforced by Code Officials

INT’L PROPERTY MAINTENANCE CODEPage 
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INT’L PROPERTY MAINTENANCE CODE
IPMC administered at the state or local level

IPMC NOT administered at the state or local level
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LANDLORD-TENANT LAWS

Rights and Responsibilities

Common Requirements

• Certificate of Occupancy

• Duty to Pay Rent

• Withholding Rent to Make Repairs

• Retaliation

Eviction and Enforcement
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FEDERAL HEALTH PRIORITIES

Healthy People 2020 Objectives

blood lead levels in children

pesticide exposures

indoor allergen levels 

homes with operating radon mitigation system

new single family homes with radon-reducing features

lead-based paint or related hazards in homes 

units with moderate or severe physical problems
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GREEN BUILDING PRIORITIES

NCHH  Comparison – February 2009

Major National Programs

Green Communities

Leadership in Energy and Environmental Design 
for Homes (LEED for Homes)

National Green Building Standard

Energy Star with Indoor Air Package

Page 

1.17



NATIONAL HEALTHY HOMES

TRAINING CENTER & NETWORK

Brings together public health 
and housing practitioners   

Forum for exchanging 
information on new research 
and best practices. 

Funded  through a contract with the U.S. Department of Housing & Urban 
Development , and with support from the U.S. Environmental Protection 

Agency and the U.S. Centers for Disease Control & Prevention

47
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PURPOSE OF THE COURSE

Training on housing related health hazards

Cross training of practitioners.

Exchange of practical guidance about healthy housing

Mechanism for introduction of new research findings

Opportunity for networking, collaboration and 
partnerships. 
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COURSE OUTLINE

Overview
Start 
with 

People

House 
as a 

System

Keep It:
• Dry
• Clean
• Pest-Free
• Ventilated
• Safe
• Contaminant-Free
• Maintained
• Keep it Climate 

Controlled

Making 
It Work
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KEY MESSAGES

Link between housing and health

Vulnerable groups

Basic public health and housing principles

Holistic approach

Codes and regulations

50
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LEARNING OBJECTIVES

Describe four housing conditions and their 
associated health problems.

Identify three populations at higher risk for 
housing related disease and injury.

Identify three types of codes used to enforce 
remediation of housing-related hazards.
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START WITH PEOPLE
Steps to Healthier Homes



LEARNING OBJECTIVES

EXPLAIN how to work with people to get 
important information from them about 
potential hazards in the home.

IDENTIFY key routes of exposure and their 
relationship to housing hazards.

2
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?

3
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WHY START WITH PEOPLE?

What good are they?

What’s difficult about people?

How can you deal with people?

4
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OPEN V. CLOSED QUESTIONS

• How
• What
• Tell me about
• Describe for me

Open-Ended 
or Indirect

• Are
• Is
• Do

Closed-
Ended or 

Direct

5
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BRACKETING

Method to:

Stay Calm and Non-Judgmental

Keep Ability to Listen
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SPECIAL COMMUNICATION ISSUES

Language

Cultural
Shoes in the Home

Men and Women

Responding to Problems
Hoarding

Tolerance for Clutter and Pests
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RESIDENT CHOICES

Health

Comfort

Cost

9
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WHAT’S GOING ON IN THE

NEIGHBORHOOD?

Land use

Zoning

Services 

Water  

Sewer

Solid waste

Water supply

10
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ROUTES OF EXPOSURE

o Inhalation

o Ingestion

o Skin Absorption

o Injection

o Built-In Protection Mechanisms
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HOUSING RELATED

DISEASE

Signs are objective
Blood pressure, heart rate, peak flow

Bloody nose, rash

Symptoms are subjective
Back pain, fatigue, headaches

Some can be a combination
Shortness of breath

Signs and Symptoms
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Timing Location Corroboration

HOUSING RELATED DISEASE

Signs and Symptoms

12

Page 

2.5



MENTAL HEALTH

Poor housing conditions

Poor-quality multifamily homes

Lack of light

Dampness or mold and depression

Bed bugs
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Don’t overlook or ignore 
housing conditions that 

may affect health.
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OFTEN OVERLOOKED

Lead
• Was your home built before 1978? 1950?

Radon
• Was your home ever tested for radon?

CO (Carbon Monoxide)
• Do you have a carbon monoxide detector?

Sources of health problems

16
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OFTEN IGNORED
Sources of health problems

Environmental Tobacco Smoke
• Does anyone in the family smoke?
• Do they want help quitting?

Consumer chemicals
• What cleaning chemicals do you use?
• Where do you store them?

Pesticides
• Any Pesticides used? 
• Which ones?

17
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EPIDEMIOLOGIC TRIANGLE

OF DISEASE

Host

Agent Environment

Transport 
Mechanism

17
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LEARNING OBJECTIVES

EXPLAIN how to work with people to get 
important information from them about 
potential hazards in the home.

IDENTIFY key routes of exposure and their 
relationship to housing hazards.

18

Page 

2.7



1

HOUSE AS A SYSTEM
Steps to Healthier Homes



2

LEARNING OBJECTIVE

IDENTIFY three important housing 
systems that contribute to a 
comfortable living space.
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WHAT’S A HOUSE? Page

3.1
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HOMES SHELTER US FROM:

Animals and insects

Wind

Sun

Rain (sleet, snow)

Cold or hot air

Dust

Page
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Phoenix

San Francisco

Seattle

Anchorage

Honolulu

Billings
Saint Paul

WichitaHouston

Cleveland

Boston

Denver DC

Atlanta

Miami

Tulsa

Marquette
Bangor

Saint John

Salt Lake

Nashville

Los Angeles

New Orleans

Saint Louis
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Air temperature:  
65° F(active) – 80° F (bathing)

Air relative humidity:  
30% – 70%

Air motion:  
20 – 40 feet per minute

Surrounding surface temperatures:  
within 10 – 15° F of room air

MOST OF US ARE COMFORTABLE:
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WE HAVE SYSTEMS TO:

Add heat

Remove heat

Ventilate

Maybe add or remove humidity

Page
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 Fuel – gas, oil, wood, electric

 Distribution
 Hot water, steam, warm air, space heaters

 Radiators, baseboard, ducts

 Radiant floors and ceilings

 Chimneys, sealed combustion, fan powered

 Temperature Controls 

HEATING SYSTEMS

Page
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FurnaceFurnace

Hot water heaterHot water heater

Cooling coilCooling coil

Intake for furnaceIntake for furnace

Heat recovery 
ventilator

Heat recovery 
ventilator

Furnace

Hot water heater

Cooling coil

Intake for furnace

Heat recovery 
ventilator
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Octopus 
heating system
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Floor furnaces
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Gas-fired 
wall furnace
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Heat Exchangers

Page
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COOLING SYSTEMS

Fuel – electric
Windows, fans and shades
Distribution 

Central air
Through the wall
Duct-less splits

Dehumidification
Air conditioners/part-load
Dehumidifiers

Control – thermostat, humidity 

Page
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INTERNAL AND SOLAR GAINS: 

Heat from people

Heat from appliances

Solar through windows

Average US house

23% of heating is done by these gains

59% of cooling is caused by these gains

Good when cold out;  bad when hot out
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OTHER FACTORS

Water

Cooking and storing food

Ventilating fans

Lighting

Computers, stereos, hair dryers, 
razors

• washing
• toilets

• drinking
• cooking
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LEARNING OBJECTIVE

IDENTIFY three important housing 
systems that contribute to a 
comfortable living space.
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KEEP IT DRY

Steps to Healthier Homes



2

LEARNING OBJECTIVES

1

• Name three 
health hazards 
in the home 
that are 
related to 
excessive 
moisture.

2

• Identify four
sources of 
moisture in 
the home.

3

• Describe five
strategies for 
controlling 
moisture in 
the home.
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MOLD & MOISTURE HEALTH EFFECTS

Upper respiratory 
tract symptoms

Coughing

Wheezing

Asthma symptoms

Hypersensitivity 
pneumonitis

Page 
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Page 
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Does water drain AWAY from the house?
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MOISTURE SOURCES

Poorly managed rainwater/groundwater

Plumbing leaks

Condensation on surface

Construction moisture
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INTERIOR WATER LEAKAGE
Page 

4.2
Sources of interior water leakage, 2015 American Housing Survey

8.5 %
Interior Water Leak

Source of interior leak % among total 
# of units

Leaking pipes 3.9%

Fixtures 2.0%

Broken water heater 0.9%

Other or unknown 2.3%
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EXTERIOR WATER LEAKAGE
Page 

4.2
Sources of exterior water leakage, 2015 American Housing Survey

9.9%
Exterior Water Leak

Source of exterior leak
% among total 

# of units

Roof 5.6%

Basement 2.2%

Walls/windows/doors 2.0%

Other/unknown 1.0%
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CONSTRUCTION FACTORS-BASEMENT
Page

4.3

Full or 
partial 

basement
42%

Slab
31.6%

Crawlspace
20.1%

Other
2.6

For Single Family Homes 
(excluding mobile homes) 
2015 American Housing 
Survey
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EXTERIOR PHYSICAL CONDITION
Page 

4.3
Occupied housing units, 2015 American Housing Survey

19%
One or More Exterior Problems

Exterior condition
% among total 

# of units
Foundation crumbling/open crack/hole 5.1%
Broken windows 3.7%
Missing roofing material 2.8%
Missing outside wall material 2.2%
Sagging roof 1.8%
Hole in roof 1.3%
Sloping outside walls 1.1%
Boarded up windows 1.0%
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COMFORT LEVELS

• 65°F - 80°FAIR TEMPERATURE:

• 30% – 70%AIR RELATIVE HUMIDITY:

• 20 – 40 feet per minuteAIR MOTION:

• within 10 – 15°F of room air
SURROUNDING SURFACE

TEMPERATURES:

Page
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Page 

4.4
How Water Enters a Building

Leaks
(liquid) Cooking

Bathing
Watering Plants

Breathing
Washing 

(water vapor)

Surface water
(liquid) Air from soil

(water vapor)
Groundwater

(liquid)
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Stop Liquid Water Entry First

Flashing and 
gutters

Slope

Drainage
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STEP FLASHING

Page
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Copyright 2006, Livable Housing, Inc. All rights reserved.
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Retrofit rainwater protection
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Windows
leak?
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Clues on the 
outside shape 
your indoor 
inspection

Page 

4.6

Masonry + rain & sun + air conditioning + vinyl wallpaper 

= mold
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Air conditioner condensate 
drains into building
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Porous material 
can wick water 
from outside
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BELOW GRADE

GROUND SLOPES 
TOWARD HOUSE
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Moisture meters

Is material wet? 

Source of water?
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Page 

4.10

Crawlspaces may contain:

• Mold

• Pests

• Pesticides 

• Asbestos

• Lead paint 

• Sewer gas 

• Radon

What looks like a dry crawlspace can add excess water vapor

Bad Crawlspace
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Good Sealed Crawlspace

Page 
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Failed drainage systems

Page 
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Duct bottom

Looking down
Page 
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Are there floor drains? 

A dehumidifier?
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STEPS TO DRY BASEMENTS

Drain, drain, drain

No paper or wooden materials in contact 
with foundation

Keep warm humid air away from earth chilled 
surfaces

Dehumidify
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Plumbing
problems
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Drain pan in the event of heater leak 
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Leaky refrigerator drip pan causes mold
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If humidity levels are 
greater than 95% for 
three to six weeks…

Vacuum bag with mold
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Unplanned

Respiration

Cooking
Bathing

Mopping/
Plants

Damp 
Foundation
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Mold can grow where we cannot see it

Bottom of toilet tank
Page 
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Page

4.16

Mold in the air conditioner?
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Mold due to poor insulation or 
wind blowing through insulation.

Mold around window where 
there is no insulation.

Page 
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CONDENSATION WHEN COLD OUTSIDE
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Page

4.17

Unsealable recessed light 
allows warm, moist air 
into the unheated attic.
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DEHUMIDIFIERS
• Wattage 

•(Energy Star rated)
• Water removal rate
• Noise
• Drainage
• Icing 
• Filter

Page 
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RESPONSE TO MOLD PROBLEMS

Identify

Dry

Design

Discard or decontaminate

Implement 
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South roofPage 

4.19

North
roof
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Cleaned with 
HEPA vacuum
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For areas less than 
10 square feet -
clean it up
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Cleaning SolutionCleaning Solution

• Detergent and hot water

Assorted brushes, rags, 
mist spray bottles
Assorted brushes, rags, 
mist spray bottles

Do not use high 
pressure sprayers
Do not use high 
pressure sprayers

Page
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FOR BIGGER JOBS

MUST HAVE:

• Adequate respirator

• Eye protection

• Rubber gloves

• Coveralls

• Remove or bag protective 
gear before leaving work area
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Containment may be 
needed for bigger jobs.  
See EPA Guidance.
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CODE REQUIREMENTS RELATED TO

MOISTURE

302.2 Grading and drainage.  

304.7 Roofs and drainage. 

304.6 Exterior walls

304.16 Basement hatchways 

304.2 Protective treatment

Page 
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KEY MESSAGES

Excess moisture creates conditions 
that can affect health.

Moisture in the home comes from 
inside and outside. 

Excess moisture in the home should 
be prevented through appropriate 
construction methods and plumbing 
systems, temperature control, 
ventilation and proper maintenance.
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LEARNING OBJECTIVES

Name three health hazards in the home that are related to 
excessive moisture.

Identify four sources of moisture in the home.

Describe five strategies for controlling moisture in the home.
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