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Outline

• Nutritional epidemiology as faux-science 

• Triangulation 

• Mendelian randomization 



Vitamin E supplement use and risk of Coronary Heart Disease

Stampfer et al NEJM 1993; 328: 144-9



Stampfer et al NEJM 1993; 328: 144-9;  Rimm et al NEJM 1993; 328: 1450-6

Vitamin E supplement use and risk of Coronary Heart Disease





Davey Smith G.  Increasing the accessibility of data (editorial).  BMJ 1994;308:1519-

1520.



Stampfer et al NEJM 1993; 328: 144-9;  Rimm et al NEJM 1993; 328: 1450-6;  Eidelman et al 
Arch Intern Med 2004; 164:1552-6

Vitamin E supplement use and risk of Coronary Heart Disease



Vitamin E levels and risk factors: Women’s Heart Health Study

Childhood SES

Manual social class

No car access

State pension only

Smoker

Daily alcohol

Exercise

Low fat diet

Obese

Height

Leg length
Lawlor et al, Lancet 2004





Triangulation approaches

• Positive controls



Triangulation approaches

• Positive controls

• Negative controls









Triangulation approaches

• Positive controls

• Negative controls

• Cross-context comparisons



Age-standardized death rates by fried food consumption per 
100,000 man-years for men, aged 40-69 stratified by smoking 
status

Cuyler Hammond E. Smoking In Relation to Mortality and Morbidity. Findings in First Thirty-Four 
Months of Follow-Up in a Prospective Study Started in 1959. Journal of the National Cancer 
Institute 1964;32:1161-1188.
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Relative risk of coronary heart disease by daily alcohol 
consumption, compared to non-drinkers

Rimm EB et al. Prospective study of alcohol consumption and risk of coronary disease in 
men. Lancet. 1991;338(8765):464–8
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Triangulation approaches

• Positive controls

• Negative controls

• Cross-context comparisons

• Natural experiments

• Instrumental variables

• Mendelian randomization 

• Randomized controlled trials 





Archie Cochrane with the Times crossword puzzle, early 1980s 





Triglycerides and HDL cholesterol – which has the stronger 
association with coronary heart disease?
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Phillips A, Davey Smith G.  How independent are "independent" effects?  Relative 

risk estimation when correlated exposures are measured imprecisely.  J Clin 

Epidemiol 1991;44:1223-31.



Triglycerides and HDL cholesterol with measurement error.  Which now 
has the stronger association with coronary heart disease?

Phillips A, Davey Smith G.  How independent are "independent" effects?  Relative 

risk estimation when correlated exposures are measured imprecisely.  J Clin 

Epidemiol 1991;44:1223-31.
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The Emerging Risk Factors Collaboration. Major lipids, apolipoprotiens and 
risk vascular disease. JAMA 2009; 302: 1993-2000

Risk of coronary heart disease according to 
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Risk of coronary heart disease according to HDL-C 
level, with and without adjustment

The Emerging Risk Factors Collaboration. Major lipids, apolipoprotiens and 
risk vascular disease. JAMA 2009; 302: 1993-2000



“The current findings suggest that therapy 
directed at HDL-C as well as non-HDL-C may 
generate substantial additional benefit”

The Emerging Risk Factors Collaboration. Major lipids, apolipoprotiens and 
risk vascular disease. JAMA 2009; 302: 1993-2000



Association of strength of a SNP’s effect on LDL-C 
with its strength of effect on CHD risk, with 

adjustment
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Association of strength of a SNP’s effect on 
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Schwartz GG. dal-OUTCOMES Investigators. Effects of dalcetrapib in patients with a recent acute coronary 
syndrome. N Engl J Med 2012;367:2089–2099.

Effect of CETP inhibitor dalcetrapib on HDL-C levels 
and on cardiovascular outcomes in the dal-
OUTCOMES trial



Conclusions

• The causal effect of many exposures, including 
biomarkers, simply cannot be assessed through 
conventional epidemiological study

• Triangulation of evidence can help strengthen 
causal inference

• Combined study designs (eg RCT of diet onto 
biomarkers and MR to assess causal influence of 
such) can be part of this process


