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FOOD SAFETY 
LESSON PLAN 

Overview 
Estimated lesson time: 110 minutes 

Before this module, we recommend students become familiar with the vocabulary definitions for this 
module. Refer to vocabulary builders for suggested activities. 

5 min Introduction 
Discussion 
Students will discuss the symptoms and causes of food poisoning, and sources of 
contamination in the food supply.   

15 min Foodborne pathogens from field to plate 
Lecture 
The lecture will cover vulnerabilities to viral and bacterial contamination along 
the life cycle of food. 

35 min Outbreak investigation 
Group project 
Students will simulate an investigation of a foodborne illness outbreak. Using 
data collected from a survey of event attendees, students will determine the 
contaminated food and the pathogen responsible. 

10 min Chemical contaminants in food 
Lecture 
The lecture will cover chemical contaminants in food, such as mercury and 
pesticides, and their associated health harms.  

35 min Prevention and education 
Brainstorm, lecture & group poster project 
Students will brainstorm ways to prevent contamination of the food supply.  The 
lecture that follows will cover prevention at the industry and individual levels.  
Then, students will create a poster as a public service advertisement for food 
safety.  It will feature a specific method for preventing foodborne illness. Students 
will present their work. 

10 min Reflection 
Think-pair-share 
Students will respond to essential questions(see below) in their journals, then 
share with a partner. 

7 
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Essential questions 
Essential questions1 point to the big ideas of a module. They can be discussed, written on the board 
and posed on essays and exams. 

• What does it mean for our food to be “safe”?  How do we know when it is safe? 
• Where, when and how is our food supply vulnerable to contamination? 
• What are the effects of foodborne contamination on our health? 
• What can be done to prevent contamination? What should be done?   
• Whose responsibility is it to keep our food supply safe? 
• After a foodborne illness outbreak, how and why do public health professionals respond?  What 

challenges do they face? 

Learning objectives 
Students will be able to: 
• Identify potential sources of contamination in the food system; 
• Give examples of how foodborne pathogens and chemical contamination of food can impact 

health; 
• Describe the steps involved in a foodborne illness outbreak investigation, and the rationale for 

each; 
• Calculate the attack rate for a foodborne illness outbreak; 
• Graph the epidemic curve and determine the median time of onset of a foodborne illness; 
• Use the attack rate, epidemic curve and symptoms to determine the probable food and 

associated pathogen responsible for a foodborne illness outbreak; 
• Describe ways to prevent foodborne illness.  

Materials 
Educators must provide: 
• Poster boards, markers 
 

Available on the Teaching the Food System website: 
• Background reading, intended to brief educators on the concepts covered in this module but also 

suitable as a reading assignment for students 
• Slides  
• Outbreak investigation handouts (print one set per group of 3-4 students) 

• Outbreak investigation answer key 
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5 min Introduction 
Discussion 
Students will discuss the symptoms and causes of food poisoning, and sources of 
contamination in the food supply.   

 

Note: Instructions to the educator are written in italics; talking points to students are written in plain 
font. Talking points are not intended to be delivered verbatim—we expect educators will adapt them 
to best suit their audiences. 

Food Safety | Slides
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USDA. USDA inspection of beef grinding. 2006. Available at Wikimedia Commons. All other images copyright.  

Title slide  

• In this lesson, you will: 
o Identify sources of contamination in the food supply, from field to 

plate; 
o Investigate a foodborne illness outbreak; 
o Learn ways to prevent contamination at the industry and household 

levels. 

 What is food safety?

 Foodborne pathogens from 
field to plate

 Outbreak investigation

 Chemical contaminants in food

 Prevention and education

 Reflection

Overview
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Overview 

• Briefly indicate some of the topics that will be covered. 

 What does it mean for our food to be “safe”?  
How do we know when it is safe?

 Where, when and how is our food supply vulnerable to 
contamination?

 What are the effects of foodborne contamination on our 
health?

 What can be done to prevent contamination? 
What should be done?  

 Whose responsibility is it to keep our food supply safe?
 After a foodborne illness outbreak, how and why do 

public health professionals respond?  What challenges 
do they face?

Essential questions
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Essential questions 

• These questions point to the big ideas of this module.  
• Give students a few moments to read the essential questions. Notify them 

that they may be used after the lesson as exam or essay questions. 
• Leave this slide on display for the duration of the introduction. 

 

• Sometimes people suffering from vomiting and diarrhea might say, “I got food poisoning.”  What 
is food poisoning?   
o What we typically call food poisoning is a type of gastroenteritis—a sickness of the stomach 

and intestinal tract. 
• What are the symptoms of food poisoning? 

o The most common symptoms of gastroenteritis are nausea, vomiting, cramping and diarrhea. 
Severity of the illness varies from mild diarrhea to life-threatening dehydration.  

o Vulnerable populations—very young or old people or those with weakened immune 
systems—are at an increased risk of poorer health outcomes from food-related illnesses.2  

• What causes food poisoning? 
o People can get food poisoning from food that is contaminated with disease-causing 

organisms, particularly if it is not properly cooked.3 
• What are disease-causing organisms? 

o Organisms like bacteria and viruses can cause disease after they infect our bodies. These 
organisms are sometimes called pathogens. Foodborne pathogens can enter our bodies 
through the food we eat. 
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• Are there other ways that our food can be contaminated by something that can make us sick?   
o Chemicals, like mercury and certain pesticides, can also contaminate our food, sometimes 

causing chronic diseases like cancer. 
• How do pathogens and chemical contaminants get into our food?   
• What can be done to keep them out? 
• Whose responsibility is it to ensure that they are kept out?  
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15 min Foodborne pathogens from field to plate 
Lecture 
The lecture will cover vulnerabilities to viral and bacterial contamination along 
the life cycle of food. 

 

 What is food safety?

Foodborne pathogens from 
field to plate

Outbreak investigation

Chemical contaminants in food

Prevention and education

Reflection

Overview
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Overview: What is food safety? 

 

 Science of protecting our food supply from 
contamination by:

 Disease causing bacteria, viruses, chemicals 
and other threats to health

What is food safety?

Definition
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Greb P. Fresh cut fruits and vegetables. USDA ARS; 1999. www.ars.usda.gov/is/graphics/photos/. All other images copyright.  

Definition 

• Food safety is the science and practice of protecting the food supply from 
contamination. 

• Disease-causing bacteria, viruses, chemicals and other threats to health can 
enter the food supply at many points along the supply chain, including 
food production, processing, distribution, storage, preparation and retail.4 

• Why might it be important to study food safety?  

 Contaminated food poses serious risks: 
 Fever
 Nausea
 Diarrhea
 Chronic illness 
 Death

 48 million people in the U.S. become sick each 
year; 3,000 die

 Vulnerable populations at greater risk

What is food safety? 

Foodborne illness
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Foodborne illness 

• Contaminated food poses serious risks to those who are exposed, causing 
fever, nausea, diarrhea, chronic illness and in some cases death.4 

• Approximately 48 million people (one in six) in the United States alone 
become sick each year from foodborne illnesses, and almost 3,000 die.4  

• Vulnerable populations—the very young or old people or those with 
weakened immune systems—are at higher risk of poorer health outcomes 
from food-related illnesses.2  

What is food safety?

 Foodborne pathogens from 
field to plate

Outbreak investigation

Chemical contaminants in food

Prevention and education

Reflection

Overview
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Overview: Foodborne pathogens from field to plate  

• Our food supply is susceptible to contamination by pathogens—
microorganisms that can infect people and cause illness. Contamination 
can occur at many points along the supply chain. 

• Ask students to list stages of the food supply chain (refer to Ingredients of the 
Food System).  

Consumption

Opportunities for 
contamination
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Production: Regis L.USDA ARS; 2006.  www.ars.usda.gov/is/graphics/photos/.
Processing: USDA . USDA inspection of beef grinding. 2006. Available at Wikimedia Commons. 
Consumption: Hmart. Roland in Vancouver. 2006. Available at Wikimedia Commons.  
All other images copyright.

DistributionRetail

Processing

Production

 

Opportunities for contamination 

• Briefly review the stages along the supply chain.  
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 Bacteria 
 Lives in animal intestines
 Found in manure
 Spread by contaminated food, equipment

Foodborne pathogens from field to plate 

Salmonella
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Salmonella: Carr JH. CDC; 2009. phil.cdc.gov/phil/.
Poultry: Ausmus, S. USDA ARS; 2006. www.ars.usda.gov/is/graphics/photos/.  

Salmonella 

• Salmonella is a bacterium that lives in the intestines of animals, such as 
chicks and other young birds.5 

• It can also be found in animal waste.6 
• Food or equipment that has been contaminated by animal manure may 

contribute to the spread of Salmonella. 5 

 Bacteria 
 Found in manure
 Some strains cause 

illness

Foodborne pathogens from field to plate 

E. coli
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E. Coli : Carr, J. CDC; 2008. phil.cdc.gov/phil/. 
Swine: Lefebure, R. USDA ARS; 2006. www.ars.usda.gov/is/graphics/photos/.  

E. coli 

• E. coli is a bacterium found in animal manure.6  

• Certain strains of E. coli are known to cause foodborne illness.7  
• People can become infected with Salmonella, E. coli and other pathogens by 

eating foods that have been contaminated by animal waste. 

 Exposure via farm 
workers

 Fertilizing crops with 
improperly treated 
manure

 Feeding grain to cattle 
may increase risk

Foodborne pathogens from field to plate 

Food production
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Socially Responsible Agriculture Project. Chicken factory farm. 2009. www.sraproject.org.  

Food production 

• Food is vulnerable to contamination during crop and food animal 
production. 

• Farmers, workers and any other people coming into contact with food 
animals or manure have a greater chance of being exposed to and 
spreading pathogens.8,9 

• The conditions in industrial food animal production (IFAP) facilities 
promote the spread of pathogens through the transport and management 
of animal waste.7,8,10  

• Fertilizing produce crops with manure that has not been properly 
treated, for example, may introduce pathogens into the food supply; this is 
often how bean sprouts, lettuce and other fresh produce become 
contaminated.6  

• Waste treatment methods such as composting can be used to destroy or 
inhibit some pathogens present in waste.6  

• Feeding large amounts of grain to beef and dairy cattle, another standard 
IFAP practice, may also increase food safety risks by altering the animals’ 
digestive systems in ways that foster greater populations of a disease-
causing strain of E. coli.11 
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 Meat from many animals 
processed in single plant

 Contamination easily spread
 Tracing contamination is 

difficult, meat comes from 
many sources

 Large plants ship products 
over broad area, increasing 
risk of widespread exposure

Foodborne pathogens from field to plate

Food processing
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USDA. USDA inspection of beef grinding. 2006. Available at Wikimedia Commons.  

Food processing  

• Photo:  Beef being ground at a processing plant. 
• The scale at which industrialized food processing facilities operate can 

increase food safety risks.  
• For example, the meat from many different animals is often processed in a 

single central facility.12  
• If a single piece of meat entering that facility is contaminated, the entire 

batch may also become contaminated depending on factors such as the 
hygiene of the facility, the persistence of the pathogen and the type of meat 
being processed.13  

• Ground beef is generally mixed and processed at these types of plants. 
Contaminants that were originally found outside the beef, like E. coli from 
animal manure, may taint the entire supply.13 If the beef is undercooked, or 
if the raw beef contaminates other food products or food preparation 
surfaces, illness may result.13  

• Tracing the contamination can often be difficult because the meat arrives 
at the central processing facility from many sources.12  

• As these plants have become larger, the area over which they distribute an 
immense volume of products has become broader,12 increasing the risk of 
widespread exposure to contamination.12,14 

 Food vulnerable during 
transport, storage

 Must be kept under 
controlled conditions

 Containers may be source 
of contamination

Foodborne pathogens from field to plate 

Distribution
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Milk Truck: Mabel, J. Issaquah, WA - Darigold 03. 2009. Available at Wikimedia Commons. All other images copyright.  

Distribution  

• Food can also be contaminated by pathogens during distribution and 
transport. 

• When transported or stored, perishable food must be kept under specific 
conditions, such as a controlled temperature, to prevent contamination.15  

• Even the containers used to ship food may be the source of 
contamination.15   

• Studies conducted on some of the trucks that carry dairy products in the 
U.S. showed evidence of both Salmonella and Listeria, which are bacterial 
causes of foodborne illness. If these tankers had been cleaned and 
disinfected between deliveries, the risk of transmitting these pathogens 
would be reduced.15  

 Bacteria (e.g. Campylobacter) can spread via 
contaminated cutting board

 Viruses (e.g. Norovirus, common cause of “stomach flu”) 
can spread via infected person preparing food

Foodborne pathogens from field to plate 

Preparation and handling
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Image copyright.  

Preparation and handling 

• Pathogens can be spread during food preparation and handling. 
• Any surface that comes into contact with food should be washed or 

disinfected to remove pathogens before and after preparation because 
some pathogens can spread from one contaminated surface to another.16,17 

• If a cutting board was not properly washed after preparing raw poultry, a 
salad that is next chopped could become contaminated as well.16,17 

• Campylobacter, a common foodborne pathogen found on uncooked poultry, 
can be spread this way in households and restaurants.16  

• Norovirus, a virus that causes the common stomach flu, is also easily 
transmitted from people to food, usually by whoever has prepared it.17  
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35 min Outbreak investigation 
Group project 
Students will simulate an investigation of a foodborne illness outbreak. Using 
data collected from a survey of event attendees, students will determine the 
contaminated food and the pathogen responsible.  

 

Depending on students’ aptitude, educators may wish to work alongside students, demonstrating each 
step as a class before allowing groups to work independently. 

 A separate answer key is provided for teacher reference. 

Parts of this activity have been adapted from Farber and Korff18 and the Epidemiology I course 
manual19 from the Johns Hopkins Bloomberg School of Public Health.  

• Divide students into groups of 3 or 4.  

• Provide each group with a set of Outbreak investigation handouts. 

What is food safety?

Foodborne pathogens from 
field to plate

 Outbreak investigation

Chemical contaminants in food

Prevention and education

Reflection

Overview
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Overview: Outbreak investigation 
 

 Two or more cases of foodborne illness 
caused by:
 Same contaminant
 Same food origin
 Same illness

 Health departments across the U.S. report 
400-500 outbreaks each year

 CDC conducts surveillance of foodborne 
outbreaks nationwide 

Outbreak investigation

What is an outbreak?
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What is an outbreak? 

• An outbreak of foodborne illness is defined as two or more cases caused by 
the same contaminated food and resulting in the same illness. Cases can be 
defined by a set of symptoms. 

• Food outbreaks usually occur within the same geographic region. However, 
due to the wide range of distribution in our food system, outbreaks can 
extend across larger distances.20  

• Local and state health departments typically investigate outbreaks of 
foodborne illness. 

• Health departments across the U.S. report 400-500 outbreaks to the CDC 
each year.20  

• The Centers for Disease Control and Prevention (CDC) conducts nationwide 
surveillance of foodborne outbreaks. They write descriptions of outbreaks, 
compile data and publish the information in reports for release to the 
public.  

 You are an official from the local health 
department

 You will determine the food and the pathogen 
likely responsible for an outbreak of 
foodborne illness

Outbreak investigation

Your role
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Your role 

• In the following hypothetical scenario about a foodborne illness outbreak, 
you will take on the role of an official from the local health department.  
Your task is to determine the food and the pathogen likely responsible for 
the outbreak. 
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Outbreak investigation

Scenario 
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Wpopp. Blue crab on market in Piraeus. 2008. Available at Wikimedia Commons. 

Wednesday, June 5:
A local community 
organization held a 
fundraising crab feast for 
cancer research. 
Roughly 100 people 
attended the event.

 

Scenario 

• On Wednesday, June 5, a local community organization held a fundraising 
crab feast for cancer research. Roughly 100 people attended the event. 

Crab Feast Menu

Fresh steamed crabs
Egg salad

Macaroni salad
Creamy coleslaw

Ice cream

Outbreak investigation

Scenario (continued)
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Scenario (continued) 

• This is the menu from the crab feast. 

Outbreak investigation

Scenario (continued)
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Image copyright.

Thursday, June 6: 
A woman who had attended the 
crab feast woke up feeling ill. 
She scheduled an appointment 
with her doctor.  
She described her symptoms as 
nausea, fever, chills and body 
aches. 

 

Scenario (continued) 

• On Thursday, June 6, a woman who had attended the crab feast woke up 
feeling ill. She scheduled an appointment with her doctor. She described 
her symptoms as nausea, fever, chills and body aches. 

Outbreak investigation

Scenario (continued)
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Image copyright.

Friday, June 7:
The physician noticed that during 
the morning of her shift she had seen 
several people with similar 
symptoms.
She began asking questions about 
their previous activities, and found 
that they had all attended the crab 
feast. 
The doctor called the local health 
department to report observations.  

 

Scenario (continued) 

• On Friday, June 7, the physician noticed that during the morning of her shift 
she had seen several people with similar symptoms.  She began asking 
questions about their previous activities, and found that they had all 
attended the crab feast.  The doctor called the local health department to 
report her observations. 

• Why do you think the doctor decided to report the illnesses to the health 
department? 

• What is the role of the health department in determining the source of a 
food-related illness? 

The health department immediately began an 
investigation… 
(continue reading in your handouts)

Outbreak investigation

Start of the investigation
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Start of the investigation 

• Ask volunteers to read the section Start of the investigation on their 
handouts. 

• How would this information help the health department in its outbreak 
investigation? 

• What other information might be useful to know?  
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Outbreak investigation

Attack rate 
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 Calculate the attack rate among the people 
who attended the fundraiser.

Number of people who got sick

Number of people who responded to the 
questionnaire 

 

Attack rate 

• The attack rate is the proportion of people who become sick among those 
who were exposed to the pathogen. Knowing attack rates can help us 
determine which food caused the outbreak. 

• To calculate the attack rate, divide the number of sick individuals by the 
total number of people exposed.   

• Using hypothetical numbers, model for students how to calculate an attack 
rate. For example, if 10 people ate a custard and 5 of them became ill, the 
attack rate for the custard would be 5/10, or 50%. 

• In their groups, students will calculate the attack rate using the information 
provided on their handouts.   

• Ask students to interpret their results. For example, “Close to three-quarters 
of the people who responded to the survey got sick.”    

• Ask students to decide if this is an outbreak (refer to definition, above).  
• Refer to the Answer Key. 

Outbreak investigation 

Attack rate, by food
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 Calculate the attack rate, categorized by the 
food consumed, among the people who 
attended the fundraiser.

Number of people who ate this food 
and got sick

Number of people who ate this food

 

Attack rate, by food 

• Now we’re going to calculate different attack rates based on which foods 
people ate. How will this information help us determine which food caused 
the outbreak? 

• Students will calculate the attack rate, categorized by the food consumed, 
among the people who attended the fundraiser.  

• Based on your results, which food(s) do you suspect is (are) responsible for 
the outbreak? 

• The attack rate provides clues as to which food caused the outbreak, but we 
still need more evidence.  

• Refer to the Answer Key. 
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Outbreak investigation 

Epidemic curve, incubation time
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 Epidemic curve:  Graph, over time, of how 
many people first reported feeling ill

 Incubation period:  Time between exposure 
to a pathogen and the onset of illness

 Graph the epidemic curve, then determine the 
mode and median incubation period

 

Epidemic curve, incubation time 

• The epidemic curve is a graph, over time, of how many people first 
reported feeling ill. 

• To graph the epidemic curve:  For each day, plot how many people 
reported feeling sick.  Refer to Questionnaire data. 

• The incubation period is the time between exposure to a pathogen and the 
onset of illness. In some cases, people may become sick within hours of 
eating contaminated food; in others, illness may not set in for several days.  
Information about the incubation period can help us determine which 
pathogen caused the outbreak. 

• The peak in the epidemic curve is when the largest number of people 
became sick. The time from exposure to the peak is the mode incubation 
period.   

• Determining the mode incubation period is adequate for the purposes of this 
activity. The median incubation period is the standard measure but will 
require additional time for students to calculate it. In this case, the mode and 
median incubation periods are identical. 

• Optional:  The median incubation period can be found by making a list of 
the individual incubation periods, from shortest to longest. The middle 
value in the list (or the average of the two middle values if there is an even 
number of cases) is the median incubation period. 

• On their Epidemic curve handouts, students will graph the epidemic curve, 
then determine the median incubation period.   

• Refer to the Answer Key. 

 Which pathogen do you suspect caused the 
illness?

 Which food do you suspect was contaminated 
with the pathogen?

 Consider:
 Symptoms of people who became ill
 Attack rates by food consumed
 Median incubation period
 Descriptions of each pathogen

Outbreak investigation 

Identifying the pathogen and contaminated food
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Identifying the pathogen and contaminated food 

• Which pathogen do you think caused the illness? 
• Which food do you think was contaminated by the pathogen? 
• Consider: 

o Symptoms of people who became ill; 
o Attack rates by food consumed; 
o Median incubation period; 
o Descriptions of each pathogen.  

• Students will discuss their response as a group, weighing the evidence they 
have collected thus far. Students will write their responses on the Identifying 
the pathogen and contaminated food handout. 

Pathogen:  
Salmonella

Outbreak investigation

Identifying the pathogen and contaminated food
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Salmonella: Carr, JH. CDC; 2009. phil.cdc.gov/phil/.
Egg salad: Steiner, N. Egg salad. 2005. Available at Wikimedia Commons.

Contaminated food: 
Egg salad

 

Identifying the pathogen and contaminated food 

• Reveal the sources of contamination: 
o Contaminated food: Egg salad 
o Pathogen: Salmonella 
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Outbreak investigation 

Reasons for uncertainty
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 Inaccurate recall
 Stronger immunity
 Dose-response
 Incomplete data

 

Reasons for uncertainty 

• Are there any reasons why you should be uncertain of your responses?  For 
example, how would you explain the fact that there were some people who 
ate the contaminated food but did not get sick? (Refer to the Answer key) 

• People who responded to the survey may not accurately remember which 
foods they ate.   

• Some people might have greater immunity to the illnesses because they 
had been exposed to it before, because they have stronger immune systems 
or because they are genetically less susceptible to it.   

• The people who got sick may have eaten more egg salad than those who did 
not. This is sometimes called “dose-response” because consuming a larger 
dose of pathogens generally increases the risk and severity of illness.   

• Only 45 out of 100 people responded to the questionnaire. Because people 
often don’t seek treatment and report their symptoms, it can be difficult to 
trace the source of a foodborne illness outbreak. The people who do report 
illness may represent only the “tip of an iceberg.” 

Outbreak investigation 

Reasons for uncertainty
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 Inaccurate recall
 Stronger immunity
 Dose-response
 Incomplete data

 

Conclusion 

• Outbreaks officially end when critical exposure stops. This may happen 
because all the contaminated food is eaten or recalled, because a restaurant 
is closed or a food processor shuts down or changes its procedures, or an 
infected food handler is no longer infectious or is no longer working with 
food.21 

• The primary purpose of the investigation is to prevent further illness. With 
the information obtained from the investigation, the health agency can 
work with food establishments to put additional emphasis on specific food 
safety and sanitation practices to prevent future outbreaks.20 

 

Summary of action steps 

• On their Summary of action steps handouts, students will work individually to write down the steps 
taken by a health department in response to a foodborne illness outbreak. Refer to the Answer key 
for possible responses. 

 

Press release 

• Why might it be important for the public to know about an outbreak of foodborne illness? 

• Students will write a press release, roughly one paragraph in length, that could be printed in a local 
newspaper to inform the public about the outbreak.  
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15 min Chemical contaminants in food 
Lecture 
The lecture will cover chemical contaminants in food, such as mercury and 
pesticides, and their associated health harms. 

 

What is food safety?

Foodborne pathogens from 
field to plate

Outbreak investigation

 Chemical contaminants in food

Prevention and education

Reflection

OVERVIEW
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Overview: Chemical contaminants in food 

• In addition to pathogens, toxic chemicals can contaminate our food supply. 
• Both human activities and natural processes can be responsible for 

chemical contamination. 

 Pollution from human, natural sources can 
contaminate food through air, water, soil

 Plants may absorb chemicals as they grow
 Food animals may ingest contaminants in 

feed and water 

Chemical contaminants in food

Pathways of contamination
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Pathways of contamination 

• Environmental pollution from human and natural sources can enter and 
contaminate food through the air, water and soil. 

• As plants grow they can absorb chemicals, which enter the fruit, vegetables 
and grains that we eat.22 

• Animals produced for meat, dairy and eggs can ingest these contaminants 
in their feed and water supply.23  

Chemical contaminants in food

Pesticides
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Left: pmartins. 2009. Available at Flickr Commons.
Center: Image copyright.
Right: O’Rear, C. Spraying Pesticide in California. 2008. Available at Wikimedia Commons.  

Pesticides  

• The use of chemical pesticides may allow farmers to have some control 
over crop pests like weeds and certain insects (at least in the short term; 
refer to Agriculture and Ecosystems for more on pesticides).24 

• This practice can leave pesticide residues on and inside fruits and 
vegetables.24   

• Even at low levels, some pesticides can have harmful effects on our 
reproductive and nervous systems, and may put people at a higher risk for 
cancer.24   

1. Apples
2. Celery
3. Strawberries
4. Peaches
5. Spinach
6. Nectarines (imported)
7. Grapes (imported)
8. Sweet bell peppers
9. Potatoes
10. Blueberries (domestic)
11. Lettuce
12. Kale / collard greens

Chemical contaminants in food

Highest pesticide levels: Top 12 foods
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Highest pesticide levels: Top 12 foods 
• Organic produce, as defined by the USDA, is grown without synthetic 

pesticides. Buying organic produce is likely to reduce consumer pesticide 
exposures and may be better for our health.25,26 

• The Environmental Working Group releases an annual report (refer to 
slide) on the foods with the highest pesticide levels.27 
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 Heavy metal
 Contaminates seafood
 Causes long-term 

damage
 Major sources:

 Burning coal
 Mining
 Incinerating waste
 Natural events

Chemical contaminants in food

Mercury

33TEACHING THE FOOD SYSTEM | A PROJECT OF THE JOHNS HOPKINS CENTER FOR A LIVABLE FUTURE

Palmer, A. Smoke Stacks. Library of Congress; 1942.  Available on Flickr Commons.  

Mercury 

• Mercury is a heavy metal that can contaminate seafood.28   
• When people eat foods contaminated with mercury, such as tuna and other 

large predatory fish, the metal accumulates in their bodies and can cause 
brain and kidney problems later in life.29 

• Burning coal, mining and incinerating waste release mercury into the 
atmosphere, waterways and soil.28  

•  Roughly half of all mercury emissions are thought to come from human 
activities; the rest are caused by naturally occurring events like volcanic 
eruptions.28 

 Common IFAP practices can contaminate our 
food

 Animal manure containing arsenic can 
contaminate crops, groundwater

 Long-term exposure can increase risk of:
 Cancer
 Heart disease
 Diabetes
 Neurological deficits in children

Chemical contaminants in food

Arsenic
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Arsenic 

• Practices common to industrial food animal production (IFAP) can also 
contaminate our food with harmful chemicals.  

• Arsenic is a chemical sometimes present in the feed of food animals, such 
as poultry and swine, partly to make them grow faster.30 

• This can leave residual amounts of arsenic in the meat, putting consumers 
at a greater risk of heart disease, diabetes and cancer.30 

• When animal waste is used as fertilizer, arsenic can also pollute 
groundwater and contaminate crops.30  
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15 min Prevention and education 
Brainstorm, lecture & group poster project 
Students will brainstorm ways to prevent contamination of the food supply. The 
lecture that follows will cover prevention at the industry and individual levels. 
Then, students will create a poster as a public service advertisement for food 
safety. It will feature a specific method for preventing foodborne illness. Students 
will present their work. 

Brainstorm 
• What can be done to prevent contamination of the food supply?   

o What can industries do? 
o What can the government do? 
o What can individuals do? 
o What should be done?   

Lecture 

What is food safety?

Foodborne pathogens from 
field to plate

Outbreak investigation

Chemical contaminants in food

 Prevention and education

Reflection

Overview
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Overview: Prevention and education 
 

Prevention and education

Commercial practices: HACCP
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 Hazard Analysis and Critical Control Point process 
 Prevention-based approach 
 Identifies and monitors food safety hazards at critical 

control points along supply chain
 Checking temperature
 Checking sanitary conditions
 Testing for pathogens

USDA ARS. Food safety inspectors at a 
poultry processing plant.  

Commercial practices: HACCP 

• It is possible to reduce the risks posed by food safety hazards. 
• One of the most common food safety measures for commercial businesses 

is the Hazard Analysis and Critical Control Point process, or HACCP 
(pronounced hass-up).31,32 

• It is a prevention-based approach that identifies and monitors food safety 
hazards at critical control points along the supply chain. At each of these 
points, HACCP officers usually play a monitoring role, checking 
temperature and sanitary conditions and testing for the presence of 
pathogens.31,32 

• Critical control points can be established during the production, transport 
or preparation of food.33  

• Example: Before the pasteurization of milk, bacteria like Salmonella may 
present. During pasteurization, a HACCP officer may check to ensure that 
the milk is heated the proper time and temperature intervals to destroy the 
remaining bacteria.33 

• The USDA (U.S. Department of Agriculture) or FDA (Food and Drug 
Administration) may also be involved in this process.34 
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 Not a guarantee against contamination
 Must be used along with other food safety measures, e.g. 

employee training, sanitation, proper handling
 Difficult for small businesses to adopt HACCP
 HACCP only mandatory for meat, poultry, seafood and 

juice products

Prevention and education

HACCP limitations
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HACCP limitations 

• While HACCP is an important tool in reducing the risk of foodborne illness, 
it is not a guarantee against contamination along the entire supply chain.  

• It must be used in conjunction with other food safety measures, such as 
training employees, maintaining sanitary facilities and handling products 
properly during preparation.35,36 

• It can also be difficult to put into place, especially for smaller businesses, 
which may need to invest considerable time, money and training in order 
to adopt HACCP procedures.37,38 

• Businesses that believe they are already producing safe food may be 
deterred by these barriers.37 

• HACCP is only mandatory for meat, poultry, seafood and juice products so 
many businesses choose not to adopt it.37 

Prevention and education

Household practices: What can you do?
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The USDA recommends four steps to help prevent 
foodborne illness at home: 
 Clean: Wash hands, countertops, and utensils 
 Separate: Keep raw meat separate from ready-to-eat 

food, such as salad or fruit, when cooking and when 
storing in the refrigerator

 Cook: Use a food thermometer to make sure food reaches 
the proper temperature and is heated thoroughly

 Chill: Within two hours of cooking, chill leftover food in 
the refrigerator; thaw meat in the refrigerator

 
 

 

 

Household practices: What can you do? 

• Food safety measures are important in home kitchens. 
• USDA offers four steps to help prevent foodborne illness at home: clean, 

separate, cook and chill.39 
•  “Clean” encourages people to wash their hands, countertops and any 

utensils that may be used before touching any food.39 
• “Separate” means keeping raw meat separate from ready-to-eat food (such 

as salad) when preparing meals or even in the refrigerator.39 
• “Cook” refers to cooking food thoroughly by using a food thermometer 

when necessary and making sure to stir or rotate dishes when cooking.39 
• “Chill” includes chilling leftover food within two hours of consumption and 

always thawing meat in the refrigerator.39 
• Additional tips: 

o If you are sick, do not handle food that others will be eating. 
o Avoid situations where contamination is likely, such as salad bars where 

many people handle the same utensils. 
o Remember that cleaning food cannot remove pathogens inside the food. 

Bacteria will remain in food until it has been properly cooked 
(Examples: Salmonella in eggs and E. coli in ground beef).39 

Group poster project 
• Divide students into groups of three or four. Provide each group with one sheet of poster paper 

and drawing materials. 
• Instruct groups to create a poster as a public service advertisement for food safety. It should 

depict a specific method for prevention of foodborne illness.  
• The poster may address prevention and education at any level of the food process. Students can 

use a combination of words, pictures and symbols.  
• Invite several groups to present their posters to the class. Discuss which step of the food system 

the prevention and education method addresses.  
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10 min Reflection 
Think-pair-share 
Students will respond to essential questions in their journals, then share with a 
partner. 

 

1. What does it mean for our food to be “safe”?  
How do we know when it is safe?

2. Where, when and how is our food supply vulnerable to 
contamination?

3. What are the effects of foodborne contamination on our 
health?

4. What can be done to prevent contamination? 
What should be done?  

5. Whose responsibility is it to keep our food supply safe?
6. After a foodborne illness outbreak, how and why do 

public health professionals respond?  What challenges 
do they face?

Reflection

Essential questions
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Essential questions 

• Have students pair with a partner.   

• Assign each student to one of the essential questions.  

• Students will write their responses in their journals, share with a partner and 
discuss. 
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