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46% 46% 

50%50%

Chronic Disease PrevalenceUsing genomics to reduce Using genomics to reduce 
burden of common health burden of common health 
conditionsconditions

Primary prevention of Primary prevention of 
common diseasecommon disease

Important role for social & Important role for social & 
behavioral researchbehavioral research

Challenges for next stepsChallenges for next steps

Hospital & Health Networks, 2004



Transform Medicine Through DiscoveryTransform Medicine Through Discovery

Personalized

PreemptivePredictive

Zerhouni, May 4, 2006



Applying genomics to Applying genomics to 
public health challengespublic health challenges

Common chronic diseaseCommon chronic disease

Prevention=behavior Prevention=behavior 
changechange

Genetic service delivery Genetic service delivery ≠≠
public health interventionpublic health intervention

More promise than productsMore promise than products

Research to shape not just Research to shape not just 
translate new discoverytranslate new discovery

Address widespread Address widespread 
disparitiesdisparities

Personalization:Personalization:
Using genomic risk in 
behavior change 
interventions

Preemption:Preemption:
Effective clinical 
integration



Personalization



Behavioral AdherenceBehavioral Adherence

Primary PreventionPrimary 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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Genetic feedback effects on Genetic feedback effects on 
smoking cessationsmoking cessation

McBride, Bepler et al., 2002

CYP2D6CYP2D6
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N=308



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

Have mutation Don't have mutation

Harvey-Berino et al., 2001

Outcomes after screening



+
+

+
0

0
0

50% population has 0/0 genotype50% population has 0/0 genotype
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What is understanding?What is understanding?
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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



Personalization        Risk reductionPersonalization        Risk reductionPersonalization        Risk reduction

Genetic communication

Comprehension & acceptance Comprehension & acceptance 

Risk reductionRisk reduction

Cognitive capabilities

Dispositional factors
Attitudes, beliefs, affect,

BehaviorBehavior
Recall of riskRecall of risk

Informed Informed 
decisiondecision--makingmaking

Motivations

Context
Context



Hypothetical & Actual Interest Hypothetical & Actual Interest 
in Genetic Testingin Genetic Testing

Actual behaviorActual behavior

Logged On
Chose testing

Concordance score for each  
with hypothetical interest

Range:

-2____-1____0_____1____+2
Fully Fully

Discordant Concordant

Hypothetical Vignette Hypothetical Vignette 
MethodMethod

“If a free test was available that could 
tell you whether you had a gene that 
gave you a higher than average 
chance of getting lung cancer, which 
of the following describes whether 
you would want to be tested in the 
next 6 months?” Definitely not, 
Probably not, Possibly, Probably, 
Definitely would



Concordance between interest in Concordance between interest in 
hypothetical test & behaviorhypothetical test & behavior (N=116)
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Behavioral outcomes
Objective observation of how 

individuals engage with information











Family Risk ParticipationFamily Risk Participation

Requested Testing
N = 44

Chose Not to Test
N = 14

Eligible relatives interested in testing
N = 116/124

Relatives Completing Session 1
N = 58

Relatives Completing Session 2
N =48 

Didn’t log on
N=58

296
Relatives
identified 

&  screened 
in baseline 

survey

6-month follow-up phone survey
N = 73



Predictors of who logged onPredictors of who logged on

_________________________________________________
OR 95% CI

_________________________________________________
Motivated to quit smoking 1.71 (1.22, 1.67)**
Aware of cancer genetic testing 3.14 (1.28, 3.87)*
Daily internet use 1.39 (1.17, 1.95)**
_________________________________________________
*p < .05.   **p < .01.

O’Neill et al, Genetics in Medicine, in press



Interpretation of test resultsInterpretation of test results
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Review of test information by resultReview of test information by result
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Uptake of offered cessation servicesUptake of offered cessation services
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Genetic feedback effects on Genetic feedback effects on 
smoking cessationsmoking cessation

0

20

40

Normal Carrier Severely deficient

ATT deficiencyATT deficiency
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Carpenter et al., 2007
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Genetic feedback effects on Genetic feedback effects on 
smoking cessationsmoking cessation
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Combined effect of genetic variantsCombined effect of genetic variants

MarkerMarker FunctionFunction
Type 2 Diabetes PPAR gamma

KCNJ11
TCF7L2

Fat cell development
Insulin regulation

Myeloid leukemia CYP1A1
CYP1B1

Phase I enzymes activating 
environmental 
carcinogens

Weedon et al., 2006; Vineis et al., 2007



Preemptive



Family HistoryFamily History
AssessmentAssessment
Family History Family History 

AssessmentAssessment



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’’ ViewsViews
(N=1042)(N=1042)
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Innovations





Too Many Referrals of LowToo Many Referrals of Low--riskrisk Women for BRCA1/2 Women for BRCA1/2 
Genetic Services by Family Physicians? Genetic Services by Family Physicians? 
White et al., Cancer Epi & Biomarkers under review
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Terry presents:

– White vs. black
– High worry  vs. Not high 
– Insured vs. not mentioned

Terry is not appropriate 
for referral



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

McBride, Chronic Disease 2005; McBride & Brody 2007



TheoryTheory
Modeling
Modeling

Exploratory 
Exploratory 

trialtrial

Definitive 
Definitive 

randomized 
randomized 

controlled trial
controlled trial

Long term 
Long term 

implementation
implementation

Use theories to:
•Choose a GII

•Develop hypothesis

•Predict confounders           
and design issues

Develop a 
model to:

•Identify components 
of the GII

•Specify mechanisms 
for influencing 
outcome

•Demonstrate 
capacity to predict 
interactions

Phased Research Agenda for Phased Research Agenda for 
Genetic Information Interventions Genetic Information Interventions 
(GII)(GII)

Exploratory 
trial to 
describe:

•Constant and 
variable components 
of a reliable GII

•Compare GII with an 
appropriate 
alternative as 
feasibility trial

Compare a fully 
defined GII with 
an appropriate 
alternative 
using a protocol 
that is:

•Theoretically   
defensible

•Reproducible

•Adequately controlled

•Appropriately 
powered

Determine if GII 
& results can be 
replicated in 
uncontrolled 
settings over 
the long term.

PreparationPreparation PhasePhase II Phase IIPhase II Phase IIIPhase III Phase IVPhase IV

Continuum of increasing evidence for the Genetic Information Interventions



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

Anticipate clinical & 
behavioral challenges

TranslatorsTranslators……
Bench science sets 
priorities

Interpret & disseminate 
discoveries

Passive role
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