
Asthma: Public Health 
Applications

Karen L. Edwards, Ph.DKaren L. Edwards, Ph.D.
Director, UW Center for Genomics and Public Director, UW Center for Genomics and Public 

HealthHealth

Department of Epidemiology  and Institute for Public Department of Epidemiology  and Institute for Public 
Health GeneticsHealth Genetics

School of Public Health and Community MedicineSchool of Public Health and Community Medicine

University of WashingtonUniversity of Washington



Outline

1. Background
1. Genes and Environment
2. Family History

2. Healthy Homes Project
1. Michigan: Healthy Home University
2. Washington: Breath Easy Homes

3. Resources
4. Summary
5. Conclusions



Acknowledgements
• Michigan Department of Community 

Health
- Deb Duquette
- John Gehring
- Courtney Wisinski



The Search for Asthma Susceptibility 
Genes

“I found one! I found one!” Kenneth M. Weiss & Joseph D. Terwilliger
nature genetics • volume 26 • October 2000



Used with permission of Deb Duquette, MDCH



Gene-Environment Interactions



Example from the literature



Challenge:
How to integrate genomics into 

asthma activities? 



Validity and Relevance of 
Family History of Asthma?



Rationale for using Family History Rationale for using Family History 
as a Public Health Toolas a Public Health Tool

1. Screening for single major gene(s) is unlikely

2. Reflects unique Genomic information

- genomic, ecologic, behavioral and interactions 

3. Effective interventions

4. Identify individuals for targeted intervention

5. Family-Centered approaches



Used with permission of Kris Peterson Oehlke, MDH



Application of Asthma and Public 
Health Genomics

Health 
Disparities

Biopsychosocial/
Ecological 
Approach

Family Health 
History

Gene-Environment

Used with permission of Deb Duquette, MDCH



Healthy Homes University:
Using Family History to Identify and 

Intervene with Families in a 
Low-Income Community

Deb Duquette, MS, CGC
Adult Genetics/Genomics Coordinator
Michigan Department of Community 

Health



Right Time, Right Place:
MDCH Moves to New 

Location
• In Fall, 2005, MDCH Genomics, 

MDCH Environmental Epidemiology, 
MDCH Chronic Disease/Asthma 
Epidemiology moved to same new 
building and same floor

• MDCH staff had new opportunities to 
network

• MDCH Genomics and Healthy Homes 
University staff meet 
– Healthy Homes University project 

in planning stage
• Healthy Homes University staff open 

to genomics integration 
• Technical Assistance from University 

of Washington-Center for Genomics 
and Public Health

• First project for MDCH Environmental 
Epidemiology and MDCH Genomics

Used with permission of Deb Duquette, MDCH



Healthy Home University (HHU)  
Program Summary

MDCH was one of five 
grantees out of 40 total 
that received the 2005 
grant.
Healthy Homes 
Demonstration Grant.
Awarded 11/1/2005 
through 10/30/2008.
$989,717 HUD Funds.
$797,350 Partnering 
Leveraged Resources.

Used with permission of Courtney Wisinski, Michigan Department of Community Health



Key Partners
Staff consultation on 
health and housing 
issues.
Client referrals.
Education and outreach 
to communities.
Reduced cost of 
intervention products.
Housing rehabilitation 
and lead based paint 
remediation.

Used with permission of Courtney Wisinski, Michigan Department of Community Health



Target Area

Ingham County, 
Michigan
Based on housing 
age, asthma 
hospitalization rates, 
income status, race 
data and asthma 
coalition

Used with permission of Courtney Wisinski, Michigan Department of Community Health



Participant Criteria

Homes in Ingham 
County that have:

Low-moderate 
income families.
A child 18 years 
of age or under 
with asthma.

Used with permission of Courtney Wisinski, Michigan Department of Community Health



Client Referrals

Sparrow/Dr. Autumn Clos
Lansing School Nurses
City of Lansing
Capital Area Community 
Services (CACS)
Head Start/Early On
Neighborhood Coalitions
ICHD/Well Child Clinic/WIC
PHP
MSU Extension
Clients

Used with permission of Courtney Wisinski, Michigan Department of Community Health



Healthy Homes University:
Desired Outcomes

Positive change in the 
family’s knowledge, attitudes 
and behaviors regarding 
asthma triggers and injury 
reduction within the home.
Reduced frequency of 
asthma and injury emergency 
care events and school 
absenteeism.

Used with permission of Courtney Wisinski, Michigan Department of Community Health



Healthy Homes University and 
Genomics: Desired Outcomes

To apply principles of gene-environment interactions and family history 
knowledge in an actual public health project

To show impact of collection of family history of asthma and collection of number 
of household members with asthma

“Think Genomically, Act Locally” – Kris Peterson Oehlke
Consider 300 households with potential to reach greater than 300 children 
and adults

Broader impact than one affected child per household
Reaches more than just 300 children/households
Document actual number of children and family members in household

To demonstrate genomics value in allocation of limited resources
Families at greatest risk with greatest number of affected receive greater 
amounts of resources
Helping largest number of people with least costs

“More bang for the buck”

Used with permission of Deb Duquette, MDCH



Technical Approach
300 homes will be enrolled.

Family history of asthma 
collected on all 300 homes at 
first visit

Each family will enroll for a 6 
month period.
The HHU staff will complete four 
visits per home.

Provide asthma and injury 
control education and 
material.
Install asthma or injury 
reduction products or services.
Evaluate knowledge, attitudes, 
and behaviors.

Used with permission of Courtney Wisinski, Michigan Department of Community Health



Technical Approach
Two levels of intervention:

Basic Intervention 
All 300 homes

Custom Intervention 
At least 40 homes will receive 
additional custom intervention 
products and services.
More family members with 
asthma in household, more 
resources provided

HHU staff will refer lead-based 
paint, radon, asbestos, etc. to 
the appropriate agency or 
program

Moisture reduction; basement window replacement

Used with permission of Courtney Wisinski, Michigan Department of Community Health



Basic Intervention Products

Fans
Bleach and detergent
Pillow and mattress 
covers
Roach and mice 
baits/gels
Foam crack sealant/Caulk
Mildew-proof shower 
curtain
Low-allergen furnace 
filters
Safety gate
Mini-blind cord wind-ups
Door mat
Flashlights

HEPA Vacuum
Outlet plug covers
Carbon monoxide detector
Smoke detector
Skid-proof bath mats
Fire extinguisher
Gun trigger locks
Mercury-free thermometers
Trash can with lid
Food containers
Smoking cessation kits
Nightlights
Poison control stickers

Used with permission of Courtney Wisinski, Michigan Department of Community Health
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Custom Intervention Products or 
Services

Pillows 
(hypoallergenic)
Mattresses
HEPA room filter
A/C unit
Furniture slipcovers
Moisture control
Plumbing repair
Minor roof repair

IPM/Extermination
Landscaping/bush 
removal
Bathroom vent 
installation
House cleaning 
services
Garbage removal
Outdoor play area 
improvements

Used with permission of Courtney Wisinski, Michigan Department of Community Health
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Study Surveys

Surveys conducted 
at 4 time points:

o Baseline intervention
o Includes Family 

History Collection
o 1, 3, and 6-month 

post-intervention

Used with permission of Courtney Wisinski, Michigan Department of Community Health



HHU Family History 
Questions

Used with permission of Deb Duquettet, MDCH



Family History
Reported family history of ever being diagnosed with asthma - 160 families

Relative Positive family history (%)

1+ siblings 46 (29%)

Father 48 (30%)

Mother 61 (38%)

1+ 2nd degree relatives 101 (63%)

1+ 1st or 2nd degree relatives 131 (82%)

Adopted 2 (1.25%)

Prepared by John Gehring, Michigan Department of Community Health



Family History
Reported family history of ever being diagnosed with asthma - 160 families

Relative Positive family history (%)

1+ 1st degree relatives 106 (66%)

1+ parents
both parents
both parents + sibling(s)

91 (57%)
18 (11%)
4 (2.5%)

2+ siblings 19 (12%)

3+ 2nd degree relatives 32 (20%)

2+ maternal 2nd degree relatives 38 (24%)

2+ paternal 2nd degree relatives 16 (10%)

Prepared by John Gehring, Michigan Department of Community Health



Unknown Family History

Second Degree Relatives History

44 150

100

200

Paternal Maternal 

FH positive
or negative
FH unknown

Parents History of Asthma

14 30

100

200

Fathers Mothers

FH positive
or negative
FH
unknown

Prepared by John Gehring, Michigan Department of Community Health



Parents Living in Household

Mothers

140

20
Fathers

40

120

Living in the
home
Not living in
the home

Prepared by John Gehring, Michigan Department of Community Health



Household Members 
with Asthma

160 child probands PLUS
150 relatives ever affected with asthma 
in 93 households

56 Mothers
12 Fathers
82 Others

Majority are siblings

Prepared by John Gehring, Michigan Department of Community Health



Case Example: 
Two for the Price of One
Without collection of 
family history,

Would only document 
one child with asthma in 
household
Limits documentation of 
actual impact

With collection of family history,
Documentation of significant 
family history of asthma

At least one first degree relative
Two second degree relatives

Documents at least two 
individuals in household with 
asthma receiving HHU 
interventions
Raises possibility of asthma 
diagnosis in another sibling

Used with permission of Deb Duquette, MDCH
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Basic Intervention Facts

0
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1st
Qtr

4th
Qtr
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10th
Qtr

Total #
Homes
Proposed
Total #
Homes
Completed

To date, 137 homes have 
received the basic 
intervention (120 
proposed for time period).

The average cost of the 
basic intervention per 
home is $370 
($415 proposed).

Used with permission of Courtney Wisinski, Michigan Department of Community Health



Bath tile with water damage.

Visual Assessment Findings

Roof leak caused ceiling to deteriorate.

Basement foundation leak.

Used with permission of Courtney Wisinski, Michigan Department of Community Health



Custom Intervention Facts

Approximately $3,500 per 40 homes proposed 
for custom intervention during the grant 
writing.
To date, 105 homes have been 
approved for custom intervention.
Average cost per household for 
custom intervention is $743

Each family member with asthma in 
household receives products 
More family members with asthma in 
household, more resources provided, and 
greater average costs

Carpet removal within child’s bedroom

Plumbing repair and flooring replacement within bathroom

Used with permission of Courtney Wisinski, Michigan Department of Community Health



Client Letter

Used with permission of Courtney Wisinski, Michigan Department of Community Health



Anecdotal Reports of Interest

Anecdotal reports by families
Feel that HEPA vacuum and covers for 

mattress and pillows are of greatest health 
benefit to reduce asthma symptoms and 
severity

Anecdotal reports by HHU staff
Collection of family history appears to build 

trust and communication with families and 
HHU staff
Positive experiences of one family leads to 
more referrals to other households within 
the same extended family

Used with permission of Deb Duquette, MDCH







Bringing Healthy Innovations Home
There is lot of attention focused on positive lifestyle and environmental changes that reduce 
the incidence of, and suffering from, the near epidemic of childhood and adult asthma. 
To address this pressing health issue, Seattle Housing’s High Point Team collaborated with 
the University of Washington School of Public Health, Neighborhood House, Public Health 
Seattle and King County and the American Lung Association of Washington to implement a 
long-range program designed to improve indoor air quality and ultimately reduce the 
occurrence of asthma attacks in children. 

Through the program, 35 innovative Breathe-Easy Homes have been designed and built for 
rent to qualified low-income families. These homes incorporate special features to reduce 
indoor air pollutants and increase the quality of life for the residents. 
The residents of the homes were chosen by completing surveys assessing the severity of their 
children’s asthma. Once accepted into the program, residents completed a questionnaire that 
serves as a baseline for monitoring. 
Specialists then go to the participants’ current homes and, as much as possible, improve the 
air quality by educating the families. The families are then given a second questionnaire as 
they leave their old home for their new one at High Point. A final questionnaire will be 
presented to them after they have lived in their new High Point home for 12 months. 
Each of the participants must follow a sensible list 
of rules to ensure the highest possible air quality 
for the children. These include no smoking,
no pets, and a restriction on using certain
cleaning agents. 









Primary Languages Spoken at High Point

47%

20%
2%

7%

8%
9% 4% 3%

English
Vietnamese
Other
Cambodian
Tigrinya
Somali
Oromo
Amharic

High Point Neighborhood is Diverse





Selecting Families

• Door to door survey to identify families for 
new breath easy home

• Community volunteers administered surveys
• 244 / 260 high point families surveyed
• Families were selected based on number of asthmatic 

children living in the home, severity and willingness to 
participate
– No smoking or pets in the household 

• Asthma was validated by medical records
• Asthma severity defined by Public Health-Seattle & 

King County based NHLBI’s NAEPP Expert Panel 
Report Guidelines for the Diagnosis and Management 
of Asthma-2002 – 4 levels of severity

• 132 families had a child with asthma living in the home



Integrating Family History

• Evaluate the association between asthma 
severity and family history
– MPH thesis project through the UWCGPH 

(Ms.Kayleen Williams)
– Added family history to high-point survey
– Conducted a case-control study

• Family history defined as parental history of asthma
• Cases were 40 unrelated children with +FH, controls 

were 78 unrelated children with –FH

• Findings: Maternal history was associated 
with asthma severity in the child (p<0.01), 
but paternal history of asthma was not 
associated with severity in the child.



Additional Examples and 
Resources



Family History and Your Health 
Newsletters

• Michigan Department of Community
Health (MDCH) disseminates via e-mail 
to:
– Libraries
– Public health professionals
– Teachers
– Health Plans
– Primary care providers
– Genetic professionals
– Genealogy Groups 

• May 2006 newsletter focus on asthma, 
family history, and environmental triggers
– Over half of children who are 

diagnosed with asthma have a family 
history of asthma

– Risk of developing asthma is higher if 
parent and sibling with asthma

• 863 downloads or this newsletter in month 
of May 2006

http://www.migeneticsconnection.org/familyhealth.shtml
Used with permission of Deb Duquette, MDCH

http://www.migeneticsconnection.org/familyhealth.shtml


Asthma and Family Health History 
Fact Cards

• Fact Cards on Family 
Health History developed 
on a variety of topics
– Distributed to providers and 

the public since May 2007
• Developed by MDCH 

Genomics and MDCH 
Asthma staff

http://www.migeneticsconnection.org/factcards.shtml
Used with permission of Deb Duquette, MDCH



University of WashingtonUniversity of Washington

Center for Genomics and Center for Genomics and 
Public HealthPublic Health

Mission: To integrate advances in genomics into 
public health practice
Contribute to the knowledge base on genomics and public 
health, focusing on chronic diseases with modifiable 
environmental risk factors
Provide technical assistance to local, state, & regional 
public health organizations
Serve as a reliable and credible source of information
Serve as a regional resource for public health
Develop and provide training for the public health work 
force

.



University of WashingtonUniversity of Washington
Center for Genomics and Public HealthCenter for Genomics and Public Health

- Asthma Genomics: Implications for Public Health
- Spotlights

- Compilation of BRFSS Genomics Questions

http://depts.washington.edu/cgph
Funded by the National Office of Public Health Genomics

Centers for Disease Control and Prevention



Chronic Disease Genomics Program, Utah Department of Health
http://health.utah.gov/genomics/

Oregon Genetics Program, Oregon Department of Human Services
http://www.oregon.gov/DHS/ph/genetics/

Chronic Disease Genomics Project, Minnesota Department of Health
http://www.health.state.mn.us/divs/hpcd/genomics/

Public Health Genomics Program, Michigan Department of Community
Health
http://www.michigan.gov/mdch/

Michigan Center for Public Health & Community Genomics
http://www.sph.umich.edu/genomics/

University of Washington Center for Genomics & Public Health
www.uwcgph.org

CDC funded Genomics Centers and States 



Summary
• Asthma – not due to a single gene
• Gene – environment interactions are 

important
• Family history is a consistent risk factor for 

asthma
• Family history can be used in public health 

settings for a variety of purposes
– Education
– Identify undiagnosed cases
– Motivate behavior change
– Cost effective?



Used with permission of Kris Peterson Oehlke, MDH
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