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Hokusai Great Wave  



NHGRI Current Topics in Genome Analysis 2012 
Week 12: Public Health Applications of Genomics 

April 18, 2012 
Colleen M. McBride, Ph.D. 

3	



0 

10000 

20000 

30000 

40000 

50000 

60000 

70000 

*Human genomics HuGE 

NOPHG, CDC --*based on PubMed, HuGE Navigator, Aug 2008 

0 

1000 

2000 

3000 

4000 

5000 

6000 

7000 

8000 

2001 2002 2003 2004 2005 2006 

Epidemiology Clinical trials Test evaluations Practice guidelines 

25 21 23 26 34 34 

*Gwinn et al., from PubMed -- HuGE Navigator 



NHGRI Current Topics in Genome Analysis 2012 
Week 12: Public Health Applications of Genomics 

April 18, 2012 
Colleen M. McBride, Ph.D. 

4	



        T1    T2          T3   T4   
From Gene          From Health Application  From Guideline  From Practice 
Discovery to          to Evidence-based   to Health  to Health 
Health Application         Guideline    Practice   Impact 
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Susceptibility testing 

Predictive testing of 
high risk groups,  
newborn screening  

Assisting those 
affected – e.g., living 
with rare conditions 
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Bartholomew (2001) Intervention Mapping 
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Current approach 

  High dose:  
  2-3 hour sessions 

  Resource intensive 
  Certified genetic counselor 
  Face to face sessions 

  Demanding to sustain 
  Few genetic counselors 
  Reimbursement lacking 
  Expensive 

  Highly efficacious 
  Low reach 

Public Health approach 

  Low dose:  
  < 1 hour 

  Resource light 
  Implemented by clinic staff or 

health educators 
  Telephone, mail, internet 

  Sustainable 
  Employ existing infrastructure 
  Inexpensive 

  Effectiveness is the goal 
  Broad reach 
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McBride, Bowen, Brody, Condit et al., 2010  
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Information About Genes 
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Identify HFHS Sample 

Conduct Three-Month Follow-Up 

Conduct Baseline Survey 

Provide Access to Web Site 

Schedule Clinic Visit and Test 

Provide Results 
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Predictors 
Decide to test 

Odds ratio 
Ease of decision 

Odds ratio 

 1.08*  1.04* 

Male gender 1.26 0.87 

Age   1.03 0.99 

  HS or less 0.51* 0.81 
  Some college 1.04 0.74 

  White 1.65 1.00 
  Black 0.66 0.58 

Marital status 0.91 0.96  

Family history  1.10  0.94 

1.24* 1.27* 

1.24* 1.18* 

Reid et al., Genetics in Medicine, in press 
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Reid et al., Genetics in Medicine, in press 
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Can genetic risk information motivate 
smokers to quit?  
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O’Neill et al., Genetics in Medicine, 2008 

41	
  
50	
  

0%	



20%	



40%	



60%	



80%	



100%	



Pharmacological	
   Self-­‐help	
   Ac?ve	
  support	
  

Pr
op

or
?
on

	
  o
f	
  p

ar
?
ci
pa

nt
s	
  
	
  

se
le
c?
ng
	
  s
er
vi
ce
	
  

GSTM1-­‐present	
  (lower	
  risk)	
   GSTM1-­‐missing	
  (higher	
  risk)	
  

Sanderson et al., Cancer Epi, Biomarkers & Prevention, 2009  



NHGRI Current Topics in Genome Analysis 2012 
Week 12: Public Health Applications of Genomics 

April 18, 2012 
Colleen M. McBride, Ph.D. 

19	



Low 

High 

Low High 

Genomic information 

Strongly agree 

3.8 

4.6 

3.2 

1 

2 

3 

4 

5 

6 

7 

Desire to quit smoking Can quit at any time Harms of smoking happen 
when old 



NHGRI Current Topics in Genome Analysis 2012 
Week 12: Public Health Applications of Genomics 

April 18, 2012 
Colleen M. McBride, Ph.D. 

20	



Docherty et al., Journal of Community Genetics, in press 

33 structured interviews 
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How might genetic risk 
information affect parenting 
practices? 
Wade, Wilfond, McBride, Genet Med, 2010  

Persky, Kaphingst, Condit & McBride, 2007 

  IVETA useful tool: 
  Improves upon 

hypothetical scenarios 

  Enables rigorous 
behavioral outcomes 

  Avoids practical 
challenges of food 
preparation 
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Aims  
•  Explore concerns that genetic 

risk info for obesity may increase 
restrictive parenting practices 

•  Evaluate behavioral effects of 
providing family history-based 
obesity risk information about 
children to parents 
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Screening 

Baseline web survey 

In-lab screening 

Baseline practice buffet scenario 

Family History 
Assessment + Behavioral 

Risk Information 

Behavioral Risk 
Information 

Food safety 
Information 

Control  

Post-Information Survey 

Main buffet scenario 

Post-Buffet survey 

Ineligible	
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Question Mean SD 
How realistic did you feel the buffet scenario was?  5.6 1.3 
Was the food that ended up on your plate the amount 
you intended to select? 

6.3 1.1 

1-7 scale 
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Promoting 
Global Public 

Health? 

  Podoconiosis - non-filarial elephantiasis  
  Inflammatory lymphatic response to soil 

irritants 
  Clusters in families in Highland Ethiopia. 

  Preventable with consistent footwear > 
inconsistent adherence 

  50% of population < age 15  

  Inadequate public health infrastructure 
  Targeting shoes to high risk 
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Site 1 Site 2 Site 3 Site 4 

Number of Cases* 1,754 2,420 2,233 868 

Duration of Relationship with 
MFTPA (Years) 11 7 12 8 

Distance from MFTPA (Km) 35 36 15 20 

*Registered annually with MFTPA 

Ayode et al., Am. J. Tropical Medicine & Hygiene, in press 

Heredity 

Not Heredity 

•  ↓perceived importance 
of preventive behaviors 

•  ↑ interpersonal 
stigmatizing behavior 

•  Endorsed importance of wearing 
shoes  for prevention 

•  More empathetic to patients 
•  Fear of contagion → social 

distance (stigma) 
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 	
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 	
  Short	
  term	
  follow-­‐up	
  of	
  educa?onal	
  effect	
  
 	
  Longer	
  term	
  follow-­‐up	
  of	
  primary	
  outcomes	
  	
  
	
  	
  (e.g.,	
  shoe-­‐wearing	
  in	
  the	
  target	
  audience)	
  

Study	
  Design 



NHGRI Current Topics in Genome Analysis 2012 
Week 12: Public Health Applications of Genomics 

April 18, 2012 
Colleen M. McBride, Ph.D. 

28	



  Individual Variation in   
 Tolerance of Direct Sun Exposure 

Adapted from Peay & Austin, 2011 
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Michie,,	
  J	
  Epidemiol	
  Community	
  Health,	
  2009	
  

Smoking Relapse 

Weight Regain 



NHGRI Current Topics in Genome Analysis 2012 
Week 12: Public Health Applications of Genomics 

April 18, 2012 
Colleen M. McBride, Ph.D. 

31	



Truby et al, BMJ, 2006 

Carbohydrate 

Fat 

Protein 
TEF 

Physical  
activity 
Resting  

Metabolic rate 
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Genetic 
factors	



Differential acute 
physiological 
response to 

exercise 

Exercise 
Behavior 

Motivation 
to Exercise 

Subjective 
experience 
of exercise 

-Body temperature 

-Stress response 
(catecholamines, 
cortisol) 

-Heart rate 

-Lactate response 

-Perceived exertion 

-Changes in affect 

-Changes in arousal 

-Pain 

-Attitudes towards/self-efficacy for    
exercise 

-Intentions to exercise 

-Intrinsic/extrinsic motivation 

-Expectancies, goals 

-Self-concept 
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  Translation research is important 
  Many ways that genomics may improve 

public health  
  Conceptual models critical 
  Full armamentarium of methods 

–  to anticipate and test potential applications of genomics 

  Research inherently interdisciplinary  

   Social and Behavioral Research Branch  
   National Human Genome Research Institute  

www.genome.gov 

cmcbride@mail.nih.gov 


