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Increasing demand and popularity of 

farmers' markets 

USDA-

AMS, 2011 



Farmers' market outbreaks 

 • In 2000, Escherichia coli O157:H7 
linked to samples in Fort Collins, 
CO 

o 14 illnesses, two hospitalizations 
 

• In 2010, Salmonella Newport linked 
to guacamole, salsa and uncooked 
tamales in east-central Iowa 

o 44 illnesses 
 

• In 2011, Escherichia coli O157:H7 
linked to strawberries sold at 
multiple farm stands and farmers' 
markets in Oregon 

o One death, 15 illnesses, and seven 
hospitalizations 

 

 
Oregon Health Authority, 2011; Iowa Department of Public Health, 2010; Bridges, 2000 



Message from public health 

• Avoid strawberries sold at farmers’ markets 

and roadside stands in Oregon 





The Alternative to HACCP 
or HACCP-like: 

Faith-Based Food Safety 

“We’ve always done it this way and we’ve never hurt anyone before…” 



Sample of 37 farmers markets 

in NC (2012) 

	



Who operates farmers 

markets? (NC) 

• City/town council (52%) 

• Community organization (32%) 

• Cooperative Extension (8%)  

• Other/unstructured (6%) 

• Dept of Ag (2%) 

• When prompted, interviewed managers only 

one cited food safety 





From the literature 

• National telephone survey: food from local and regional 

sources were safe (74% and 73%, respectively) 

compared to national (56%) and global (15%) sources 
o Pirog & Rasmussen, 2008. 

• Only 26% of patrons surveyed at Arkansas farmers’ 

markets concerned about micro risks despite education 

projects and media coverage focusing on “harmful 

bacteria”  
o Crandall et al., 2011.  



What’s not in the literature 

• A lot of microbial data that shows differences 

between farmers markets and grocery stores 

• Park et al. 1992 that showed more Campy 

• Alamanza et al. 2012: 29 farmers’ markets 

and 120 full-service independent restaurants 
o farmers’ markets had significantly fewer average numbers 

of food safety violations than full-service independent 

restaurants  

 



Scheinberg, Doores, & Cutter, 

2013 
• Prevalence of Campylobacter and 

Salmonella on whole chickens  

• Salmonella was present on 28 of 100 (28%) 

and Campylobacter was present on 90 of 100 

(90%) whole bird products tested from 

farmers' markets  

• Grocery stores: Campylobacter and 

Salmonella in 10 out of 50 (20%) and 14 out 

of 50 (28%)  
 

o Scheinberg, Doores, & Cutter, 2013.  



• Infrastructure and practices collected through 

secret shopper observations 
o Trained 20 secret shoppers 

o Assessed current food safety practices and knowledge 

 37 farmers’ markets  

 160 vendors 

 



Baseline Handwashing 

• 49% provided 
handwashing facilities 
in the market 
 

• 19% did not have 
access to 
handwashing facilities 
 

• 87% of available 
handwashing facilities 
did not display proper 
handwashing 
techniques 
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Baseline sampling practices 

• 57 (35.6%) vendors were observed 

sampling food products: 
o Covered and uncovered 

o On ice and not on ice 

o Cut with pocketknives and kitchen knives 

o Distributed with forks, toothpicks, and disposable cups 

o Handled with one-use gloves and with bare hands 

16 



Sampling practices 

• Cantaloupe 
o 11 (19.3%) vendors observed sampling 

 7: Cut into bite size pieces with individual 

toothpicks 

 3: Cut in half with communal spoon/fork 

 2: Cut into bite size pieces with no utensil 

 0: Stored on ice/cooler 
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Good Farmers’ Market Practices 

(GFMPs) 
ncgoodfarmersmarketpractices.com 

Food Safety Principles 

 Overview 

 Factors contributing to foodborne illness 

 Food commodities 

 What Bacteria need to grow 

Health & Hygiene 

 Training Program 

 Communication 

 Supervision 

 Proper handwashing techniques 

 Sanitizers & one-use gloves 

 Restroom use 

Food Sampling 

 Preparation 

 Storage 

 Clean & Sanitary 

 Chemicals 

 Transportation 
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nowing the risks and poten al risky prac ces associated with the 
specific

 

pr oducts  you  ar e  sel ling  is  imp or tant .

‐ Vendors who provide samples are encouraged to have a handwashing sta on in their 

booth.

‐ It is important to keep fresh‐cut produce chilled.  Use a fir

s

t‐in,  firs

t

‐out   met hod  s o  as 

to not mix the new produce with the old produce. 

‐ Safe methods of thawing include in the refrigerator, during cooking, in the microwave 

oven followed by cooking, and under cold, running water.

‐ Cook all poten ally hazardous foods at approved temperatures for the required 

dura on. Discard samples and food products a er 2 hours out of refrigera on and use 

an accurate thermometer.

‐ Use equipment, cu ng board, knife, and utensils that are easy to clean, in good 

condi on, and free of cracks.  Clean and sani ze utensils and equipment. 

‐ Prevent cross‐contamina on caused by food prepara on and patrons’ hands by limi ng 

handling of foods.

‐ Cover samples to protect from insects, dust, and other contaminants.

‐ It is recommended that each vendor supplying samples provide a small garbage can for 

patrons to place their used sampling containers or utensils.

GFMPs: Food Sampling
The importance and discussion of food safety during handling, preparation, and storage of food samples

K

Discussion & demonstrationcan use actual food samples during discussion and separate into groups focusing on specific commodities

-When sampling bakery food products, the best practice is to prepare samples prior to arriving at the market.  Cut baked goods into pieces, place them on a tray, insert a toothpick in each piece, and keep the tray covered with plastic wrap. 

-Similar preparation may be done for cheese and other items. 

-Canned items (i.e., jelly, salsa, etc.) may be opened one jar at a time and supplied with a disposable utensil for customers to use. 

-Generally, use toothpicks, wax paper, paper sampling cups, or disposable utensils to distribute samples. 

-Temperature control must be maintained on items needing refrigeration after opening.

Thinking Through Sampling

Critical practices to avoid foodbor ne 

illness from food samples are good 

personal hygiene and proper 

temperature control of potentially 

hazardous foods.

ACTI VI TY



ood thermometers are the only accurate method for determining  
if a food product is stored at or cooked to a safe temperature.  
Color is not a reliable indicator.  Foods such as meat, poultry, 

and egg products must be cooked to a safe minimum internal 
temperature to destroy any harmful microorganisms that may be in the  
food. 

-Make sure thermometers are clean and sanitary before and after each use.

-When cooking, take the temperature in the center of the food.

-A food thermometer should also be used to ensure that cooked food is held 

at safe temperatures until served.

-Cook all potentially hazardous foods at approved temperatures for the 

required duration. Discard samples and food products after 2 hours out of 

refrigeration and use an accurate thermometer.

-When cooking, take the temperature in the center of the food.

-Take the temperature reading after the needle has been still for 15 seconds. 

-Cold foods should be held at 41°F or below. Hot food should be kept hot at 

135°F or above.

-Use a thermometer to measure temperature. For example, thermometers 

can be used to measure the inside temperature of a cooler or a food product.

GFMPs: Food Thermometers
The importance and demonstration of a tip-sensitive, digital food thermometer

F

Ice Point Method: 
best if measuring cold foods

1. Fill an insulated cup with crushed ice and water.  Allow the mixture to stabilize to 32°F, which usually takes about five minutes.2. Insert the thermometer into the center of the cup (not touching the sides or bottom).
3. If the thermometer indicator does not measure 32°F, adjust the thermometer to read 32°F.

Boiling Point Method:
best if measuring hot foods

1. Heat distilled water to a rolling boil in a container.  
2. Insert the thermometer into the center of the container (not touching the sides or bottom).3. If the thermometer indicator does not measure 212°F, adjust the thermometer to read 212°F. 

Calibrating a Thermometer

Temperature Danger Zone. Food 

products requiring temperature control 

should be stored properly to avoid    

41°F - 135°F.
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andwashing is the best way to prevent the spread of disease.  
Wash hands with soap and especially clean between fingers and  
under fingernails. If you have the time or can make the time, 

wash your hands. It will help keep you and others from getting sick.

-Rinse hands with running water and dry hands with one‐use paper towel.

-A handwashing station should be available because hand sanitizer does not 

kill viruses so it should not be used in place of handwashing. 

-Considerations should be made to ensure that everyone has access to the 

handwashing stations that are available.

-It is a good idea to have more than one person working at each stand so 

there is more time for handwashing to be a priority.

-The FDA recommends handwashing facilities to be at a convenient distance 

of food production, which is about 25 feet from food vendors. Vendors who 

provide samples are encouraged to have a handwashing station in their booth.  

-Sinks should be of appropriate height and clearly marked. Handwashing signs 

should be in English as well as in other languages for patrons who may not 

speak primarily English.

GFMPs: Handwashing
The importance and demonstration of a handwashing station at the farmer ’s market

H

1. Apply fluorescent simulation germs (example: GloGerm) to the hands.
2. Make sure the gel or powder is worked into the hand on palm and back side of the hand.
3. Turn off the lights and turn on the black light. Wave the black light over the hands or other applied areas. Explain how germs and other 

unclean particles are often invisible to the human eye 

just like the fluorescent gel/powder, but they still exist (hence they show up under the black light).
4. Have participants wash their hands with soap and water.5. Turn the lights off once 

again and have participants view their hands under the black light.
6. Instruct them on a more thorough cleaning process.

Handwashing with GloGerm

Handwashing stations should include:

• Water Source

•  Soap

•  Clean water

•  Paper towels

•  Catch basin for wastewater

•  Trash receptacle

ACTI VI TY



Delivery 

• Train NC Cooperative 

Extension field 

faculty/extension 

agents 

• Those agents have 

delivered to over 900 

market vendors and 

managers across the 

state 



Testing the program 
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No GFMPs 
8 markets 

GFMPs 
document 

8 markets 

GFMPs DVD 
8 markets 

GFMPs 

In-person 
8 markets 



Significant changes in GFMPs 

markets 

Availability Treatment 
2011 Season 2012 Season Change 

    

Number of 

Markets 

Percentage of 

Markets 

Number of 

Markets 

Percentage of 

Markets 
Percent Change 

Handwashing signs posted 

in English 

Control 
3 12.50% 3 12.50% 0.00%   

mean of GFMPs 
1 2.78% 2 9.72% 6.94% * 

Total 
5 5.21% 10 10.42% 5.21% * 

Hand sanitizer 

Control 
3 12.50% 3 12.50% 0.00%   

mean of GFMPs 
4 16.67% 2.33 9.72% -6.94% * 

Total 
15 15.63% 10 10.42% -5.21% 

* 
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Increase in handwashing 

signs posted in English 
 

Decrease in hand sanitizer 



Significant changes in ALL 

markets 
Availability Treatment 2011 Season 2012 Season Change 

    

Number of 

Markets 

Percentage 

of Markets 

Number of 

Markets 

Percentage 

of Markets 
Percent Change 

Handwashing station(s) 

Control 0 0.00% 2 8.33% 8.33% * 

mean of GFMPs 0.33 1.39% 2.33 9.72% 8.33% * 

Total 1 1.04% 9 9.38% 8.33% * 

Free-flowing water 

Control 0 0.00% 2 8.33% 8.33% * 

mean of GFMPs 0.33 1.39% 2.33 9.72% 8.33% * 

Total 1 1.04% 9 9.38% 8.33% * 

Soap 

Control 0 0.00% 2 8.33% 8.33% * 

mean of GFMPs 0.33 1.39% 2.67 11.11% 9.72% * 

Total 1 1.04% 10 10.42% 9.38% * 

One-use towels 

Control 0 0.00% 2 8.33% 8.33% * 

mean of GFMPs 0.33 11.11% 2.67 11.11% 0.00%   

Total 1 1.04% 10 10.42% 9.38% * 

Trash receptacles 

Control 0 0.00% 2 8.33% 8.33% * 

mean of GFMPs 0.33 1.39% 2.67 11.11% 9.72% * 

Total 1 1.04% 10 10.42% 9.38% * 
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Free-standing 

handwashing 

stations & 

components with 

an average 

increase of 8.5% 

increase 





 

"Contrary to the opinion stated by some, a personal 

relationship and warm feelings toward the vendor is not 

a reliable indicator of cleanliness, nor does it impart anti-

bacterial properties.” 
 

 

  

 

 

 -Hal Prince, ME Dept of Agriculture 

 Bangor Daily News, 

  Dec. 2, 2011 
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