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TodayToday’’s Talks Talk
Potential contribution of genomics to improve public Potential contribution of genomics to improve public 
health health 

Addressing common health conditionsAddressing common health conditions
Reducing prevalent behavioral risk factorsReducing prevalent behavioral risk factors

Reducing disparities in chronic disease outcomesReducing disparities in chronic disease outcomes

Improving health care delivery at reduced costImproving health care delivery at reduced cost

Important role for social & behavioral researchImportant role for social & behavioral research
Proactive research agendaProactive research agenda

Frame changeFrame change

Suggestions for next stepsSuggestions for next steps



CNN ranked in CNN ranked in 
top 25 storiestop 25 stories
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Public Health Burden = Chronic diseasePublic Health Burden = Chronic disease

46% 46% 

50%50%

Hospital & Health Networks, 2004

The number of Americans 
with a chronic disease is 

steadily rising



Transform Medicine Through DiscoveryTransform Medicine Through Discovery

Predictive Personalized Preemptive

Zerhouni, May 4, 2006



Promise of Genetic Testing & Promise of Genetic Testing & 
PersonalizationPersonalization

Risk assessmentRisk assessment

↑↑ Individual AdherenceIndividual Adherence

Prevention recommendationsPrevention recommendations

Treatment regimensTreatment regimens

↑↑ Health care efficiencyHealth care efficiency

↑↑ Sensitivity of risk stratification at population Sensitivity of risk stratification at population 
levellevel



Challenge for Common DiseaseChallenge for Common Disease

Multiple genes involved

Usually, small effect per 
gene

Common Disease = 
Genes (g1 + g2 + g3…) 
+ Environment (e1 + e2 
+ e3 …)

Pleitropy
MendelianMendelian

1 gene = 1 trait1 gene = 1 trait



Common Genetic Variants & Common Genetic Variants & 
Common Conditions Common Conditions 

MarkerMarker FunctionFunction
Drug Response Cytochrome P450 Drug metabolism

Colon Cancer MTHFR Folate metabolism

Type 2 Diabetes PPAR gamma
KCNJ11

Fat cell development
Insulin regulation

Lipid metabolism OLR1,
IL-6

Plaque development
Inflammatory response

Osteoporosis COLIA1, 
ER-a

Accelerated bone loss
Estrogen resistance 







Public Health ChallengesPublic Health Challenges
OperationalizingOperationalizing the the ““3 P3 P’’ss””

Reducing Prevalent Risk factorsReducing Prevalent Risk factors

Reducing disparities in chronic disease  Reducing disparities in chronic disease  
outcomesoutcomes

Improving health care delivery at reduce Improving health care delivery at reduce 
costcost



Reducing Prevalent Risk Reducing Prevalent Risk 
factorsfactors

Understand challenges to Understand challenges to 
communicating genetic communicating genetic 
risk information risk information 



Genetics of Common DiseaseGenetics of Common Disease

Individually confer low riskIndividually confer low risk

Environment/Behaviors role > geneticsEnvironment/Behaviors role > genetics

Communication challengesCommunication challenges

Informed decisionInformed decision--makingmaking

Consumer empowerment: General 
genetics education

Specific to technology/treatment

What the test is going to tell them
What the test is not going to tell 
them

Conveying feedback to Conveying feedback to 
motivatemotivate

Avoid fatalismAvoid fatalism when results 
show higher risk

Sustain motivationSustain motivation when 
results show average risk



Informed decisionInformed decision--
makingmaking



IOM Report Calls for National IOM Report Calls for National 
Effort to Improve Health LiteracyEffort to Improve Health Literacy

WASHINGTON -- Nearly half of all American Nearly half of all American 
adults adults –– 90 million people 90 million people –– have have 
difficulty understanding and using difficulty understanding and using 
health informationhealth information…… says a new report from 
the Institute of Medicine of the National 
Academies….

….Health literacy is defined as the degree to which 
individuals have the capacity to obtain, process, and 
understand basic information and services needed 
to make appropriate decisions regarding their 
health.

April 8, 2004 National Academies of Science



““Interest in healthy literacy comes at a Interest in healthy literacy comes at a 
time when Americans are expected to time when Americans are expected to 
assume ever greater responsibility for assume ever greater responsibility for 

their care & are discharged from their care & are discharged from 
hospitals sicker and quickerhospitals sicker and quicker……..””



Public Understanding of GeneticsPublic Understanding of Genetics

Lanie et al., J Genetic Counseling, 2004
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S. Kelada, University of Michigan
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What is understanding?What is understanding?

48 38
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100

Accurate recall Accurate
interpretation

Accurate
comprehension

Percent

“Your body works like a chemical 
wash - each cell uses enzymes like 
strong detergents to clean up most 

chemicals”

“Your result shows that you  have have 
the enzymethe enzyme to help you clean up 

some of the chemicals in cigarette 
smoke.”

“Your result shows that you do not do not 
have the enzymehave the enzyme. The harmful 
chemicals coming into your body 
may not be getting cleaned up very 
well.”



Accuracy of understanding by Accuracy of understanding by 
test resulttest result

GSTM1 is:GSTM1 is:
Inaccurate Inaccurate 

recallrecall
Inaccurate Inaccurate 

interpretationinterpretation
Inaccurate Inaccurate 

comprehensioncomprehension

MissingMissing

PresentPresent

5656

2626

6565

4949

7979

5454

*** ***
**

*** p<.001; * p<.05

Lipkus, McBride et al, Health Psychology, 2004Lipkus, McBride et al, Health Psychology, 2004



Behavioral outcomes
Objective observation of how 

individuals engage with 
information



Marteau et al., Pt. Educ & Counseling, 2002
Rowe, Fisher, Quinlivan, Roy Aus N Z Ob/Gyn, 2006
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Behavioral AdherenceBehavioral Adherence

Primary & Secondary PreventionPrimary & Secondary Prevention

Guidelines well established

Behavioral risk factors well established
(smoking, poor diet, inactivity)

Available evidence-based interventionsKnow what to
 do

Know what to
 do…….challenge is how to 

.challenge is how to 

get people to do it!

get people to do it!
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N=426
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Genetic feedback effects on Genetic feedback effects on 
smoking cessationsmoking cessation

McBride, Bepler et al., 2002

CYP2D6CYP2D6

GSTM1GSTM1
N=308



Genetic feedback effects on Genetic feedback effects on 
smoking cessationsmoking cessation
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Confidence & Attitudes about Weight Confidence & Attitudes about Weight 
Management by Mutation StatusManagement by Mutation Status

Obese Women (N=30)
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Confidence to lose
weight

People with obesity
in their genes can't

lose weight

Finding out I had an
obesity gene would

demotivate me to
change my diet

What a person
weighs depends on

their genes

Have mutation Don't have mutation

Harvey-Berino et al., 2001

Outcomes after screening
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Will motivate to quit Could enable to keep
smoking

Hold both beliefs
strongly

Lung cancer families (N=264) General practice (N=186)

Motives for hypothetical genetic testing Motives for hypothetical genetic testing 
among smokersamong smokers

Sanderson & Wardle, 2005McBride & colleagues, unpublished



Factors associated with interest in Factors associated with interest in 
susceptibility testing for lung cancersusceptibility testing for lung cancer

Odds Ratio Confidence ratio
Age   1.0 .94 – 1.0
Child of patient .92 .34 – 2.5
Sibling of patient .49 .11 – 2.2
Level of desire to quit 1.9 .77- 4.9

ProMoProMo 5.5 5.5 2.2 2.2 -- 13.713.7

NegMoNegMo 3.23.2 1.1 1.1 -- 9.49.4
Female gender 1.2 .51 – 2.9
High education 2.6 .76 – 9.0

N=264 Relatives



Reducing disparities in chronic Reducing disparities in chronic 
disease outcomesdisease outcomes

Representative Evidence BaseRepresentative Evidence Base

Reach of BenefitsReach of Benefits



Risks/Benefits of Genetic Risk Risks/Benefits of Genetic Risk 
Counseling Counseling 

Meta-Analysis of Genetic 
Counseling for Familial Cancer

25 Studies 
N’s -- 59-578
Familial cancer clinics
21 Breast cancer
4  Colon or combined
8 USA
10 UK, 4 Australian, 3 
other

White, high risk, 
educated, female

Accuracy of perceived 
risk improves

Cancer-worry, anxiety, 
depression, distress, 
to normal range

Few assess behavioral 
outcomes

No measures of 
informed choice

Braithwaite et al., JNCI, 2004Braithwaite et al., JNCI, 2004



Research GoalsResearch Goals
genetic basis of human genetic basis of human 
cancer susceptibilitycancer susceptibility, , 

integrate information into integrate information into 
medical practice,medical practice,

behavioral, ethical, and behavioral, ethical, and 
public health issues of public health issues of 
human genetics. human genetics. 

20,100 individuals (15,760 20,100 individuals (15,760 
families) with cancer families) with cancer 
and/or a family history of and/or a family history of 
cancer.cancer.

PopulationPopulation--based centers & based centers & 
family registriesfamily registries

Minority recruitment major challengeMinority recruitment major challenge



Minority recruitment to Minority recruitment to 
Cancer Genetics NetworkCancer Genetics Network
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Moorman et al., CEBP, 2004



African Americans African Americans == WhitesWhites
> Risk > Interest in Testing (Hughes 
et al, 2005; Satia et al., 2006)

> Accurary of test > Interest (Hipps
et al., 2003)

See similar risks & benefits to 
genetic testing (e.g., Hipps et al, 2003)

Endorse genetics for use to improve 
health

Divided in concerns about how 
genetics might be used (Satia et al., 
2006)

↑Education  ↑awareness, 
knowledge & interest (Satia et al., 
2006)

African Americans African Americans ≠≠
WhitesWhites
Preferences regarding 
confidentiality of genetic 
information (Sterling et al., 2006)

Some different social concerns 
(Bates et al., 2005)

Receipt of risk assessment & 
referral to genetic services
(Armstrong et al., 2005)

Seeking BRCA1/2 counseling 
when eligible & HCP referred
(Hughes-Halbert et al., 2005;  Armstrong 
et al., 2005)

Minority PopulationsMinority Populations



Considering how to achieve clinical Considering how to achieve clinical 
integration as technologies developintegration as technologies develop

Improving Health Care Delivery Improving Health Care Delivery 
at Reduced Costat Reduced Cost



Clinical Tools Clinical Tools 



Clinical work forceClinical work force

1,000

501,000

1,001,000

1,501,000

2,001,000

2,501,000

Nurses Physicians Physician
Assistants

Genetic
counselors

MD-
genetics

2.7 million2.7 million

2100      10002100      1000

American Board of Medical Genetics, 2007



Clinical IntegrationClinical Integration

CounselingCounseling
• Tobacco cessation
• Physical activity
• Lap/shoulder belt
• Bike/motorcycle helmet use
• Problem drinking
• Driving while intoxicated
• Limit fat & cholesterol
• Adequate calcium intake
• STD prevention
• Contraception
• Smoke detector
• Safe storage of firearms
• Visits to dental providers
• Floss
• Fall prevention
• Hot water heater set

ScreeningScreening

• Blood pressure
• Pap test
• Mammogram
• CBE
• Height & Weight
• Total blood cholesterol
• FOBT
• Sigmoidoscopy
• Problem drinking assessment
• Rubella serology
• Vision screening
• Asses for hearing impairment

ChemopreventionChemoprevention

• Multivitamin use

• Hormone prophylaxis

Yarnall et al, AJPH, 2003

Total hours per dayTotal hours per day 7.47.4

Family history takingFamily history taking
Counseling re: geneticCounseling re: genetic
testing & interpretation testing & interpretation 
of resultsof results
Arranging referralArranging referral



Family PhysiciansFamily Physicians’’ Views of Views of 
Family History AssessmentFamily History Assessment
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hx ^risk for common

disease

Rarely or never
collect opt fam hx
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N=1042





Factors influencing (Factors influencing (in)appropriatein)appropriate
provider referral to BRCA1/2 testingprovider referral to BRCA1/2 testing

(White et al.)

Terry presents:Terry presents:
– White vs. black
– High affect  vs. Not high 

affect
– Insured vs. insurance 

not mentioned

N= 294 family physicians       N= 294 family physicians       
(42% of those sampled)

No effect of any factorsNo effect of any factors
−− 8% appropriately referred8% appropriately referred

−− 50% genetic counseling 50% genetic counseling 

−− 23% genetic counseling + 23% genetic counseling + 
genetic testinggenetic testing

50% believed not referring 50% believed not referring 
would damage relationship would damage relationship 
with Terrywith Terry



Where does this leave us?Where does this leave us?

TranslatorsTranslators……
Bench science sets 
priorities

Interpret & disseminate 
discoveries

Passive role

TrailTrail--blazersblazers……
Actively participate in 
directing research 
priorities 

Anticipate clinical & 
behavioral challenges



TrailTrail--blazingblazing……..

““UpstreamUpstream”” research needed now! research needed now! 
Maximize potential for public health benefit & access 

Shape genomic discovery by understanding:Shape genomic discovery by understanding:
How different groups respond to offer of susceptibility testing & 
feedback

How risk assessment will affect health behaviors & health care use

How susceptibility testing can be used to increase health care 
efficiencies without increasing disparities



Stress & Coping
Stigma

Rights of 
employers & 

insurers

Abortion, Disability Eugenics

Genomics to Health
Which 

genomic 
applications 

are cost 
effective?

How can 
genomics 

create 
efficiencies 

in health 
care 

delivery?

How do we use genomics to 
reduce prevalent risk factors?

Psychological  
Distress

How can genomics reduce health disparities?
Highlighting commonalities across genomes

Access to benefits

Genetic determinism

Perpetuating Disparities

Privacy and consent
Rights and duties of family members

Insurance discrimination

“Value” of life



Immediate Challenges to Immediate Challenges to 
take ontake on……....

Attracting social, behavioral, public health 
scientists to the field
Openness to returning test results in the 
context of research protocols
Test prototypes for research
Increasing rigor of science in social & 
behavioral science related to genomics
Journals & scientific meetings with the 
above focus

McBride, Chronic Disease 2005; McBride & Brody in press
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