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These slides were presented in the plenary session and followed by discussion and may not 
necessarily represent the final conclusions

1. Review the epidemiological evidence relating 
acrylamide dietary exposure and cancer risk.

New data from prospective studies suggest there may be 
associations for some cancer sites. 

The data do not show a strong association between 
acrylamide (AA) and cancer risk.

Given the widespread exposure to AA, low relative risks 
may be important. 

More prospective studies are needed to confirm or reject 
current results and to analyze additional cancer sites.
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2. Review the methodology used for the exposure 
assessment and if there is comparability 
between studies.  

4. Review evidence on the validity of 
questionnaire-based acrylamide intake 
assessments.

Two methods:
Food frequency questionnaires
Biomarkers of exposure
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Food Frequency Questionnaires:
All but one study used an FFQ to measure AA intake. However, they 

may not be comparable (particularly earlier studies with cruder 
acrylamide data). 

None of the FFQs was designed specifically for acrylamide.  AA poses 
important challenges to FFQs because foods are grouped by 
nutrient content rather than preparation conditions. One item (e.g. 
biscuits) on an FFQ may represent foods with quite different AA 
concentrations.  AA is also complicated by how food is prepared at 
home (e.g. fried potatoes) Measurement error is a major problem 
for epi studies of AA.

Epidemiologists should work together with food analysts to address 
these questions.

Another issue in exposure assessment is uncertainty in occurrence 
data.  Occurrence data typically not collected for exposure 
assessment, rather for monitoring and control purposes.

The problem of measurement error depends partly on what foods 
contribute AA in a population.  
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Food Frequency Questionnaires, continued
Result of this random measurement error is likely to dilute 

associations, so actual relative risks may in fact be greater.
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Biomarkers of exposure
One study used AA and GA adducts of hemoglobin to measure 

exposure and its association with breast cancer risk.
Important approach because it deals with some of the problems 

of FFQs and differences in diets between populations.
However, smoking is such an important determinant of adduct 

levels that handling of smoking is critical to the validity of such 
studies.  Adduct information is more informative in 
nonsmokers.

Issue of passive smoking and AA adducts needs to be explored, 
as well.

Another limitation of adducts is that they represent a very short-
term period of exposure, when long-term exposure is of 
interest for carcinogenesis.
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3. Establish whether the statistical approaches are 
consistent between studies and review the sources of 
uncertainty (particularly confounding variables). 

Proper adjustment or stratification for smoking is critical, 
this requires larger studies.

Adjustment for dietary factors that may confound the 
association between AA and cancer risk is also critical.  
(These will vary by study population.) Clear criteria for 
selection of confounders in multivariable models is 
critical.

Total energy intake should be adjusted for to reduce 
measurement error in FFQ.

Is AA a marker for Maillard products, the tip of the iceberg 
of cooking carcinogens??? 
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5. Discuss the power of the studies to detect effects.

Depends on the study (specifically on size of cohort, number of 
cases, range of exposures, measurement error in exposure 
and confounders).

Based on extrapolations from animal studies we would expect an 
overall relative risk for cancer so low (~1.05) that it would 
never be detectable in epidemiology studies.  However, 
relative risks may be higher for some cancer sites and low or 
null for others most recent findings suggest this might be 
the case.

Power could be improved by (1) improving instruments used to 
measure AA intake, (2) studying populations with diverse 
diets and wide range of intakes (EPIC?), (3) making more 
international comparisons.
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6. Discuss whether from the body of evidence conclusions 
can be drawn on the direct relationship between 
acrylamide dietary exposure and increased cancer risk 
in humans.

“Direct” relationship is complicated, goes beyond 
epi studies
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6. …conclusions about current epi studies…

Some studies have found associations between AA intake 
and cancer risk, and some have not.

More prospective studies will be critical for reaching 
conclusions.

Of studies that do find associations, the association seems 
weak (in terms of relative risk and inconsistencies in 
cancer sites).  

However, the RRs seen are potentially important given 
measurement error in exposure assessment and 
ubiquity of exposure.

The fact that epi studies have found RRs much larger than 
those predicted from animal studies reinforces the 
possibility that AA may be important in public health. 
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