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Today’s talk

 Rationale for genetic risk information’s influence on 
health behaviors

 Review evidence for these conceptual assertions

 Comment on the quality of the evidence 

 Looking forward – How can insurance companies 
support health behaviors?



Conceptual Assertions

High Expectations

 Personalized nature of   
high risk information 

− Increase salience of risk 

− Increase motivation to    
lower risk

− Motivation -> behavior 
change

− Assumes motivation to 
change is generally low

Some Concerns

 Low risk results would 
decrease motivation & 
behavior change

 Risk info reinforce worried 
well 

– increase inappropriate use of 
health services



Systematic Evidence Reviews

2010
5,384 publications 
from 5 databases

2015
10,515 publications 

from 5 databases



Clinic Studies Evaluating Genetic 
Information & Behavior Change
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Mixed Approaches

 Focus of genetic feedback?

− Disease risk

“variant increases risk for CVD”

− Susceptibility to harms of the behavior 

“variant increases susceptibility to harms of the behavior”

 Analog or actual testing?

 Augmented with intervention components?

‒ Print

‒ Motivational Interviewing

‒ Nicotine replacement

‒ Some feedback only



Hollands (2015) evidence review

Behavior
Number of 

studies
Standardized

Z-score*
P-

value

Smoking 6 0.43 0.67

Diet 7 1.96 0.05

Physical activity 6 0.61 0.54

Alcohol 3 0.51 0.61

Sun avoidance 1 1.83 0.07

* Z-score <1 favors control; >1 favors intervention



Insurance-related 
behavior

REVEAL I 17% pos vs 2% neg
(4% nondisclosure)
changed long term 
care

REVEAL II 2.3 times > change 
or intend to change

Effect in those who 
self-referred to the 
study

DTC: 23andMe and Pathway Genomics – No significant increase 
in creating a will or advance directives Gray et al., JCO, 2017 



Health Care Use

Reid et al., Genetics in Medicine, 2012



Quality of the Evidence

 Peer reviewed articles 

 Internal validity (soundness of methods used)

• Mostly randomized trials

 Measures with high reliability & validity

• Almost all self reported behavior change

• Self report not validated 

 External validity (generalizability to the general population)

• Small samples

• Racially homogeneous

• Highly motivated for behavior change 

• Single gene variants



Insurance concerns affect external validity

 Reluctance to undergo genetic 
testing

– Fear of insurance discrimination

 2017 U.S. Bill, Preserving Employee 
Wellness Programs Act (PEWPA) 
exempts workplace wellness 
programs from:

– Prohibition of collecting genetic information 
in connection with issuing health insurance

– Limitations under the GINA act



Jury is still out on whether genomics can bring 
benefit to behavior change interventions



Where does that leave us?

 Posited negative outcomes not observed

 Novelty of genetic testing might attract to 
interventions 

 Gene x environment risk information yet to 
be evaluated



Epidemic of poor health behaviors



Behavior change intervention effectiveness

Michie, J Epidemiol Community Health, 2009



Smoking Relapse

Weight Regain



What can insurance companies do to encourage 
healthy behaviors?

 Prevention is key

‒ Support the “healthy” to maintain health 

 Modest goals 
− For those with chronic conditions, aim is not to 

get worse

− Lifestyle changes (e.g., Eliminate/reduce sugared 
beverages; prepare meals at home)

 Health care providers advice important 
cue to action

 Consider behaviors as a complement

− Eating, PA & smoking behaviors can not be 
disaggregated



What can insurance companies do to encourage 
healthy behaviors?

 Multi-component programs of long 
duration are most effective

 Accept that relapse & retrying is the 
norm

‒ Incentivize continued re-engagement

 Life course perspective

‒ Some life events where behavior change 
may be particularly salient
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