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Food Biosecurity

• How do we help consumers regain confidence in the food 
supply after an incident of food contamination?

• Food Recalls are an important tool in responding to 
contamination incidents.

– There is little academic literature dealing with how consumers 
respond to food recalls.



https://www.foodsafetymag-digital.com/foodsafetymag/february_march_2019?pg=34#pg34

https://www.foodsafetymag-digital.com/foodsafetymag/february_march_2019?pg=34




The Realities



Globalization of the Food Supply

• Increasing globalization of both supply and 
demand for agricultural products

• Consolidation of processing, distribution, 
and retail

• Implications:
– Increasing competition to supply commodities at lowest prices
– Increasing competition to provide year-round supplies
– Increasing complexity in supply chains
– Potentially increased anonymity in the system
– Differing standards for quality and safety among cultures, 

countries, and regions



Food Industry Responses

• Greater attention to food safety
• More scrutiny over sourcing of ingredients
• Implementation of blockchain traceability systems
• Tighter controls over manufacturing processes
• More comprehensive internal testing and QC systems

– Designed to detect allergens, pathogens, and physical 
contaminants.



Responses Include More Recalls

• More voluntary recalls and product withdrawals
– Many are doing so as a precautionary measure to prevent 

customer exposures.
– Realization that a recall may be damaging in the short term
– It is far worse to be associated with a foodborne problem that 

sickens, hospitalizes, or results in customer deaths



Better Surveillance Systems

• Increasing ability to identify foodborne illness outbreaks 
through epidemiological surveillance systems.



Better Ability to Detect Spikes in Illness

• New statistical systems monitoring spikes in illness, 
leading to quicker identification of outbreaks.

Number of Salmonella Enteritidis cases matching PFGE 
pattern JEGX01.0004 reported to PulseNet, United States, 2010



Better Analytical Abilities

• Whole Genome Sequencing 
– Ability to identify the “DNA Fingerprint” of particular strains of 

pathogens in an outbreak.



Better Ability to Measure Trace Contaminants

• Advanced capability to measure contaminants in trace 
amounts.



Better Understanding of Vulnerable Foods

• Major outbreaks identified by PulseNet have involved 
previously unknown food vehicles



Better Abilities to Detect Fraud/Adulteration

• Increasing abilities to use identify and biomarkers to 
detect food authenticity.
– Adulteration
– Organic Status
– Provenance



Realities

• Increasing public, industry, and regulatory attention on 
the quality and safety of food 

• Better technical abilities to identify and trace the sources 
of foodborne illness events

• The likelihood of an increasing number of food recalls.



We Must Get Better at Communicating 
About Food Recalls and Foodborne Illness



Getting it Right

• Need to alert the public
• Motivate them to take appropriate actions
• Get them to stop taking those actions after the problem 

has been resolved
• Not cause people to be unnecessarily frightened or have 

them lose confidence in the food supply in the process



Getting it Wrong

• People unnecessarily get sick or die
• People unnecessarily avoid healthy nutritious foods
• Companies go bankrupt
• Consumers lose confidence in the food system



Americans Think Food Recalls are Important

2008 Survey-
• Most Americans (84%) say they pay close 

attention to news reports about food recalls

• 81% say that when they hear about a food recall, 
they tell others about it. 

Hallman, W. K., Cuite, C. L., & Hooker, N. H. (2009). Consumer responses to food recalls: 2008 national 
survey report. (Publication number RR-0109-018). New Brunswick, New Jersey: Rutgers, the State University 
of New Jersey, Food Policy Institute.



BUT - Many Do Not Check Their Own Homes

2008 Survey-

• Fewer than 6 in 10 Americans say they have ever
checked their homes for a recalled food item

• About 1 in 10 say they have ever found a recalled 
food item.

Hallman, W. K., Cuite, C. L., & Hooker, N. H. (2009). Consumer responses to food recalls: 
2008 national survey report. (Publication number RR-0109-018). New Brunswick, New 
Jersey: Rutgers, the State University of New Jersey, Food Policy Institute.



Much More Information is Now available

• Detailed information about recalls, withdrawals, 
advisories and alerts can be found:
– Foodsafety.gov
– Recalls.gov
– FDA.gov
– USDA.gov
– Company websites
– Blogs
– Online news
– Social media 

• Used by 7 in 10 Americans
• Used by FDA, USDA, CDC
• Used by most food companies to sell products



2018 Survey-

• Fewer than 7 in 10 Americans say they have ever
checked their homes for a recalled food item

• About 2 in 10 say they have ever found a recalled 
food item.



We Can Do Better



Motivating People to Take Action

• Getting people to take action requires that they:
– Are aware of the recall
– Believe it applies to them 
– Believe that the consequences are serious enough to 

warrant action
– Can identify the affected products
– Believe that discarding (or returning) the product is 

both necessary and sufficient to resolve the problem

• Bottom line:
– Communications must emphasize each.



Restoring Confidence

• Once the problem has been properly resolved, 
consumers must also receive the message that the 
products are safe again to eat.

• This makes communicating about recalls fundamentally 
different from most other food safety messages we 
deliver to consumers.



Improve Awareness



There is No “Average Consumer”

• No such thing as “The Public”
• Different audiences have different needs, motivations, 

and abilities to understand and act on food safety 
messages



Market Segmentation is Needed

• Marketers are sophisticated in identifying and reaching 
specific market segments
– They target and deliver messages that make sense to, and meet 

the needs of particular audiences.

• Bottom line: 
– Relying on a single message or approach is neither an effective 

way to sell products or recall products.



Alerting Hard to Reach Audiences

• Our research has found that consumers least aware of 
recalls are:
– Younger
– Less educated
– Unmarried



Social Media is Increasingly Important



“We capitalize ‘Internet’ out of respect for its power.”



Television Remains an Important Medium



Reaching out to Susceptible Populations

• The presence of undeclared allergens is a frequent cause for food 
product recalls. 

• In such cases, reaching out to the Food Allergy & Anaphylaxis 
Network (FAAN), (www.foodallergy.org), would be an effective 
way to reach audiences who could benefit most from the 
information.



Notices in English Miss Large Audiences

• Most consumer advisories and warnings and notices of 
voluntary recalls are issued in English, yet:
– More than 175 languages are spoken in the United States
– At least 30 others are spoken by large groups of Americans
– Nearly 1 in 5 (18%) speaks a language other than English at home

– Spanish is most common secondary
language



Written Notices are Inadequate

• The U. S. Department of Education estimates that 
– More than 30 million adults (14% of the adult population) have “no 

more than the most simple and concrete literacy skills.”

– An additional 63 million adults (29% of the adult population) can 
perform only simple, everyday literacy activities.

• Bottom Line:
– written warnings, information about products, and instructions 

about what to do with them are incomprehensible to many



Point of Purchase Notices are Inadequate



Online Grocery Sales are Increasing

• Nearly half of Americans purchased some grocery items 
online in 2018. (FMI and Neilsen)

• Many sales are listings by third-party vendors 
– They don’t have inventory control information adequate to:

• Keep recalled items from being shipped
• Notify customers that they have purchased a recalled item



Improve Relevance



Important but not Relevant to Me

• Most Americans (92%) agree that food recalls save lives
• 78% believe that most recalls are serious enough to 

warrant public attention



Important but not Relevant to Me

• Most Americans (92%) agree that food recalls save lives
• 78% believe that most recalls are serious enough to 

warrant public attention
But:

• Only half say that food recalls have had any impact on 
their lives

• Relatively few (17%) think it is likely that they have 
recalled foods in their homes. 

• More than a third (38%) believe that their food is less 
likely to be recalled than the food of other Americans



Why Recalls are not Relevant

• Optimistic Bias
– Most people assume that compared to other people, they are less 

vulnerable to a wide variety of health and other problems

• Most information communicated is about risks to people 
in general. 
– People may ignore risk information, assuming that the messages 

are aimed at other more vulnerable individuals



Why Recalls are not Relevant

• People underestimate the number of food recalls
– Median estimate: 10 food recalls in a year. (real number > 5oo)

• They underestimate the likelihood that the products they
buy would be subject to a recall

• They often do not recognize recalled brands
– Problem of “co-packs” 

• store brands, private labels, packer labels

• They lack personal experience
– Only 20% say they have ever found a recalled product
– People judge future likelihoods based on past experience



Most Recalls Aren’t Relevant to Most 
People
• Many involve:

– Food products produced in small quantities
– Sold in limited areas. 
– Only packages with specific lot numbers or “best by” dates. 
– Products with limited shelf lives likely to have already been 

consumed or discarded by the time a recall notice is issued. 
• More than half of the recalls of FDA-regulated products 

in 2018 involved undeclared allergens
– Potentially life threatening to those who are allergic to them.
– However, many who are unaffected are likely to view the 

information as meant for others.



Consumers Want Personalized Information

Yes No Don’t 
Know

Would you want your grocery store 
to offer this service?

80% 19% 1%

Would you be willing to pay for this 
service?

25% 67% 8%

Some grocery stores provide personalized services that alert 
consumers if a food product that they had already purchased had 

been recalled.



Convey Consequences



People Knowingly Ignore Recalls

• 12% of Americans say they have knowingly eaten a food 
they thought had been recalled.
– only 9 individuals, out of 1,101 respondents (<1%), thought they 

had been made ill by a recalled food product;
• Doing so, without apparent consequence is likely to 

weaken confidence in future warnings.



People Know Little about Foodborne Illness

• They underestimate the incidence of foodborne illness
• Are unable to identify groups of people particularly at 

risk for foodborne illness. 
• Cannot identify the symptoms
• Do not recognize foodborne illness when they 

personally experience it. 
– CDC estimates that each year roughly 1 in 6 Americans (or 48 

million people) gets sick, 128,000 are hospitalized, and 3,000 die 
of foodborne diseases 

– Only 18% of the respondents in our 2008 study reported that 
they had ever been made sick as the result of eating 
contaminated food



Problem with Language

• Voluntary recall
– If it were serious, the government would make the company recall 

its product

• Class I, II, III recall has no inherent meaning
– Which is more most serious?

• “Out of an abundance of caution. . .” suggests nothing 
serious has happened



Living Foods Inc. Initiates a Voluntary Market Withdrawal of Alfalfa 
Sprouts Because of Possible Health Risk

FOR IMMEDIATE RELEASE - October 7, 2010 - Out of an abundance of caution, Living 
Foods, Inc. of Ionia, Michigan is recalling bulk and retail-size packages of Alfalfa 
Sprouts, because it has the potential to be contaminated with Salmonella, an organism 
which can cause serious and sometimes fatal infections in young children, frail or 
elderly people, and others with weakened immune systems. . . .

The alfalfa sprouts were distributed to retail and food service facilities through 
wholesale produce suppliers in Michigan.

The products subject to this market withdrawal include:
Four (4) 1-pound bags of alfalfa sprouts, packaged in unlabeled 1-pound plastic bags in a box 
labeled as Living Foods, Inc. ALFALFA SPROUTS, with a SELL BY DATE of 10/2/2010.
Five (5) Pound Bulk Container (bag in a box) of alfalfa sprouts labeled as, Living Foods, Inc. 
ALFALFA SPROUTS, with a SELL BY DATE of 10/2/2010.
4-ounce cup alfalfa sprouts labeled as Living Foods, Inc. ALFALFA SPROUTS, with a SELL BY 
DATE of 10/2/2010. UPC Code: 0 26684 10006 5. . . .

No illnesses have been reported to date.
A single package of Living Foods, Inc. ALFALFA SPROUTS tested positive for 
Salmonella spp. The company is working closely with the FDA and the State of Michigan 
to determine the cause of the problem.
Consumers who have purchased these products should discard them. . . 



Accentuating Identifying Information



Most of the foodborne contaminants 
we worry about
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Problem of Invisibility 

• The pathogens that lead to recalls are invisible
• We rely on other cues to know what is safe

– Often these are visual or olfactory 
– Spoilage bacteria (responsible for bad tastes and odors) are not a 

reliable indicator of Pathogenic Bacteria (responsible for 
foodborne illness)

• The “sniff-test” is inadequate.

• Without these, it is easy for people to ignore or to 
amplify the real risks.



Problem of Invisibility 

• People often have a difficult time distinguishing which 
products are part of recalls and which are not.
– Not all products carry readily interpretable information.



Rose Acre Farms Recalls Shell Eggs Due to Possible 
Health Risk
Company Announcement – April 13, 2018
Through an abundance of caution Rose Acre Farms of Seymour, Indiana is 
voluntarily recalling 206,749,248 eggs because they have the potential to be 
contaminated with Salmonella Braenderup, an organism which can cause 
serious and sometimes fatal infections in young children, frail or elderly 
people, and others with weakened immune systems. . .  The eggs were 
distributed from the farm in Hyde County, North Carolina and reached 
consumers in the following states: Colorado, Florida, New Jersey, New 
York, North Carolina, Pennsylvania, South Carolina, Virginia, and West 
Virginia through retail stores and restaurants via direct delivery.
22 illnesses have been reported to date.
The affected eggs, from plant number P-1065 with the Julian date range of 
011 through date of 102 printed on either the side portion or the principal 
side of the carton or package, as follows:

Lot Codes 011 – 102



Eggs Sold Under 8 Names:

• Country Daybreak
• Food Lion
• Nelms
• Crystal Farms
• Coburn Farms
• Sunshine Farms
• Glenview
• Great Value



Message: A Problem with Terminology

• 50% said they weren’t sure what a “shell egg” is 
– 45% did correctly identify it as an egg still in its shell

• “shell egg” is a term repeatedly used by government 
agencies and news outlets. 



Julian Dates



Problem of Invisibility 

• Some people adopt a “better safe than sorry“ strategy.
– 28% of Americans say they have simply thrown out food as the 

result of a recall
– Some avoid or discard products that are similar to those that 

have been recalled, or made by the same company
• In doing so they may be unnecessarily avoiding or wasting healthy, 

nutritious foods



Making the Invisible Visible

• Current FDA and USDA databases are organized by 
recall, not by product.
– Not searchable by UPC code





• With the eventual spread of blockchain traceability, it 
should be possible to add recall information to the 
SmartLabel website



Compelling Appropriate Actions



People Knowingly Ignore Recalls

• 11% of Americans say they knowingly ate tomatoes that 
were part of the Salmonella Saintpaul advisory

Statement % citing
I thought they wouldn't hurt me 41%

I distrust the government and/or media 13%

It must be safe if it is being sold 13%

I made it safe (e.g., washed it, cooked it) 12%

Other 20%

Reasons for eating “recalled” tomatoes



Provide Specific Advice About What to Do

• People want this information
• It appears to be motivating to consumers

– Complex paired-preference modeling technique was used to 
create a comparative ranking of 10 messages intended to 
motivate consumers to check their homes for a recalled food.

• Top 5:
1) A large number of people across the country have reportedly 

become ill from eating this food
2) The recalled product should be thrown in the garbage
3) One person in your town has reportedly become ill from eating 

this food
4) The recalled products can be returned for a full refund
5) Washing will not make the food safe



Coverage of “What to Do” is often lacking

• TV and newspaper coverage has typically focused on:
– The number of deaths and illnesses related to the outbreaks
– The progress of the investigation 

• It does not focus on:
– What products are safe to eat
– Details concerning what is unsafe
– Symptoms of the foodborne illness
– Groups of people particularly at risk
– Providing practical information to consumers about how they 

can avoid becoming ill themselves.  
• Consumers were unlikely to read or hear “what to do”



Similarly, coverage of “What is Being Done” 
is often lacking

• At earlier phases in the investigation communicators 
need to inform the public what they are doing to fully 
understand the outbreak
– This increases consumer confidence at all points in the 

investigation
– And may reduce the likelihood that people would avoid  

previously contaminated foods once the outbreak is over.



Acknowledge uncertainty

• If the cause of the outbreak is not yet known, it is 
important to acknowledge uncertainty.
– People may prefer initial confidence
– You can’t always be right
– Acknowledging uncertainty and saying what you are doing to 

become certain: 
• Helps people understand what is going on
• Makes people more likely to be confident in the safety of the 

product after the event



Recommended Template

• What we know now.
• What we don’t know.
• Why that matters.
• What is being done to resolve the uncertainty.
• What consumers should do, based on what is currently 

known.
• Where consumers can obtain information as it is 

updated.



Motivating People to Take Action

• Getting people to take action requires that they:
– Are aware of the recall
– Believe it applies to them 
– Believe that the consequences are serious enough to 

warrant action
– Can identify the affected products
– Believe that discarding (or returning) the product is 

both necessary and sufficient to resolve the problem

• Bottom line:
– Communications must emphasize each
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