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• Initial peanut advisory labeling study 
conducted in 2005 with 200 products 
purchased in Lincoln, NE grocery stores.

• Study Repeated in 2009

Hefle SL, Furlong TJ, Niemann L, Lemon‐Mule H, Sicherer S, and Taylor SL. Consumer 
attitudes and risks associated with packaged foods having advisory labeling regarding the 
presence of peanuts. J Allergy Clin Immunol 2007;120:171‐176.
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Product Analysis

2005 2009

Product Category
No.

Tested
No. 

Positive
PPM 

Whole Peanut Product Category
No. 

Tested
No. 

Positive
PPM 

Whole Peanut
Baked goods/mixes 15 0 ‐ Baked goods/mixes 43 1 8
Baking Ingredients 32 0 ‐ Baking Ingredients 16 2 3 ‐ 11
Candy/confectionary 36 7 3 ‐ 206 Candy/confectionary 32 4 3 ‐ 24
Cereal/cereal bars 27 2 3 ‐ 107 Cereal/cereal bars 20 2 19 ‐ 97
Frozen desserts 9 0 ‐ Frozen desserts 9 0 ‐
Instant meals 8 0 ‐ Instant meals 17 0 ‐
Nutrition/meal bars 28 4 14 ‐ 4000 Nutrition/meal bars 24 6 3 ‐ 510
Snack foods 24 0 ‐ Snack foods 25 1 3
Total 179 13 3 ‐ 4000 Total 186 16 3 ‐ 510
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• Assess allergic consumer risk of reaction 
when consuming products that contain 
voluntary advisory labels for peanuts

Ingredients: (Coconut Cream)
Protein Blend (Whey Protein Concentrate, Milk Protein Isolate, Soy 
Protein Isolate), High Fructose Corn Syrup, Coating (Maltitol, Modified 
Palm Kernel Oil, Skim Milk Powder, Cocoa Powder, Soy Lecithin, Salt, 
Natural Flavour), Soy Protein Concentrate, Maltodextrin, Glycerine, 
Water, Soy Crisps (Soy Protein Isolate, Rice Flour, Malt and Salt), 
Shredded Coconut, Canola Oil, Soy Lecithin, Chicory Root Extract 
(inulin), Natural and Artificial Flavour.
May contain traces of peanuts and / or other nuts.
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Probabilistic Model for Risk 
Assessment
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Prevalence of Peanut Allergy

Food Allergy Research & Resource Program 
© 2011

Parameter estimate:
(26 + 77) ÷ 13,534 = 0.76%

Taken from Sicherer et al. (2010)



Log‐Normal (expressed as peanut)
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Allergen Threshold Studies

• Use of existing peanut threshold dataset

Source Total No. of Peanut-
Allergic Individuals ED10 95% CI ED05 95% CI

Nancy Data 286 14.4 10.7, 19.6 7.3 5.2, 10.4
Published 

Papers 164 14.1 6.6, 29.9 4.2 1.7, 10.1

Combined 450 12.3 9.0, 16.8 5.2 3.6, 7.4
All values reported in mg of whole peanut 
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Allergen Threshold Studies

• Have data on 450 peanut‐allergic individuals 
to use in modeling dose‐distribution

• Lowest doses observed to cause mild 
objective reactions were at 0.4 mg whole 
peanut (4 individuals)

• Model will predict the possibility that more 
sensitive individuals do exist

• Can set a population threshold if we can 
decide acceptable level of risk
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Probabilistic Model for Risk 
Assessment
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Probability of Purchasing Advisory 
Labeled Products 
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Parameter estimate:
40% of consumers would purchase 
advisory labeled products

Taken from Hefle et al. (2007)



NHANES Dataset

• The National Health and Nutrition 
Examination Survey (NHANES)

• The survey examines a nationally 
representative sample of about 5,000 
persons each year. 
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NHANES Dataset

• The NHANES interview includes 
demographic, socioeconomic, dietary, and 
health‐related questions. 

• We are able to extract consumption data 
based on product category, age, and sex.
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Foodcode Description
91781010 Snickers Marathon Protein bar
53544450 PowerBar (fortified high energy bar)
91780010 Snickers Marathon Energy bar
41435110 High protein bar, candy‐like, soy and milk base
53541200 Meal replacement bar



NHANES Consumption Data 
Fit to a Log‐Normal Curve
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People surveyed 16,783

Number that ate nutrition bars 156

Percent consumers (%) 0.9295



Peanut Risk Assessment
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• Initial peanut advisory labeling study 
conducted in 2005 with 200 products 
purchased in Lincoln, NE grocery stores.

• Study Repeated in 2009

Hefle SL, Furlong TJ, Niemann L, Lemon‐Mule H, Sicherer S, and Taylor SL. Consumer 
attitudes and risks associated with packaged foods having advisory labeling regarding the 
presence of peanuts. J Allergy Clin Immunol 2007;120:171‐176.
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Product Analysis

2005 2009

Product Category
No.

Tested
No. 

Positive
PPM 

Whole Peanut Product Category
No. 

Tested
No. 

Positive
PPM 

Whole Peanut
Baked goods/mixes 15 0 ‐ Baked goods/mixes 43 1 8
Baking Ingredients 32 0 ‐ Baking Ingredients 16 2 3 ‐ 11
Candy/confectionary 36 7 3 ‐ 206 Candy/confectionary 32 4 3 ‐ 24
Cereal/cereal bars 27 2 3 ‐ 107 Cereal/cereal bars 20 2 19 ‐ 97
Frozen desserts 9 0 ‐ Frozen desserts 9 0 ‐
Instant meals 8 0 ‐ Instant meals 17 0 ‐
Nutrition/meal bars 28 4 14 ‐ 4000 Nutrition/meal bars 24 6 3 ‐ 510
Snack foods 24 0 ‐ Snack foods 25 1 3
Total 179 13 3 ‐ 4000 Total 186 16 3 ‐ 510
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2005+2009 Product Analysis Data 
Fit to a Log‐Normal Curve
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Probabilistic Model for Risk 
Assessment
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0.93%                                              19.2% 0.76% 
Consume                                     Have Peanut           Are Allergic

40%
Purchase



Initial Nutrition Bar 
Simulation Results

Parameter Inputs
Average 
Value (%)

Distribution 
Shape Source of Data

Prevalence of Peanut Allergy  0.76 Beta Sicherer et al. 2010

Allergic Peanut Threshold Lognormal Taylor et al. 2010

Probability of Purchasing Advisory Labeled Products  40 Beta Hefle et al. 2007

Consumption Probability 0.93 Beta NHANES Database

Consumption Amount Lognormal NHANES Database

Probability of Peanut Being Present 19.2 Beta Labeling Surveys

Level of Peanut Present Lognormal Labeling Surveys

Simulation Results Mean Std. Dev.

Reaction Probability in Users (%) 1.06 0.52

Reaction Probability in Peanut Allergic Population (%) 0.00420 0.00210

Reaction Probability in U.S. Population (%) 0.0000320 0.0000164
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Reaction probability in peanut‐allergic 
user population is 1 in 100



Initial Nutrition Bar 
Simulation Results

Parameter Inputs
Average 
Value (%)

Distribution 
Shape Source of Data

Prevalence of Peanut Allergy  0.76 Beta Sicherer et al. 2010

Allergic Peanut Threshold Lognormal Taylor et al. 2010

Probability of Purchasing Advisory Labeled Products  40 Beta Hefle et al. 2007

Consumption Probability 0.93 Beta NHANES Database

Consumption Amount Lognormal NHANES Database

Probability of Peanut Being Present 19.2 Beta Labeling Surveys

Level of Peanut Present Lognormal Labeling Surveys

Simulation Results Mean Std. Dev.

Reaction Probability in Users (%) 1.06 0.52

Reaction Probability in Peanut Allergic Population (%) 0.00420 0.00210

Reaction Probability in U.S. Population (%) 0.0000320 0.0000164
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Reaction probability in the peanut‐allergic 
population is 4 in 100,000 per day



Initial Nutrition Bar 
Simulation Results

Parameter Inputs
Average 
Value (%)

Distribution 
Shape Source of Data

Prevalence of Peanut Allergy  0.76 Beta Sicherer et al. 2010

Allergic Peanut Threshold Lognormal Taylor et al. 2010

Probability of Purchasing Advisory Labeled Products  40 Beta Hefle et al. 2007

Consumption Probability 0.93 Beta NHANES Database

Consumption Amount Lognormal NHANES Database

Probability of Peanut Being Present 19.2 Beta Labeling Surveys

Level of Peanut Present Lognormal Labeling Surveys

Simulation Results Mean Std. Dev.

Reaction Probability in Users (%) 1.06 0.52

Reaction Probability in Peanut Allergic Population (%) 0.00420 0.00210

Reaction Probability in U.S. Population (%) 0.0000320 0.0000164
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Simulation Estimates 96 reactions 
per day in USA!!



Interpreting the results

• We can confidently say that nutrition bars do not 
cause 96 peanut‐allergic reactions per day in the USA.  

• We are over‐estimating the risk!  
• Key reasons and assumptions for high results

– Peanut‐allergic consumers assumed equally likely to eat 
nutrition bars as general population

– 40% are assumed to ignore advisory labels
– NHANES includes very high upper‐level consumption 
estimates

– The simulation is not brand specific while users may favor 
brands that have a lower likelihood of peanuts

– The threshold curve could be skewed to more sensitive 
side 
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Interpreting the results

• Of course, a key conclusion is that nutrition 
bars are risky and  peanut‐allergic consumers 
should not eat them if have advisory labels

• Other food categories showed lower risks 
from analytical survey
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