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➢ What can can be found in the surface of a shopping cart?
○ Heterotrophic bacteria

■ Group of microorganisms that feed on organic carbon and can be found in all types of water (Gerba and 
Maxwell).

○ Coliforms
■ Group of taxonomically unrelated bacteria characterized by being facultatively anaerobic Gram-negative, 

non-sporulating, rod-shaped bacteria.
■ Due to their presence in the feces of animals, coliforms are utilized as indicators of the sanitary condition of 

foods and water. As a result, their presence in various objects such as shopping carts indicates fecal 
contamination (Irshaid).

○ Gram negative bacteria 
■ One of the world's most serious public health challenges due to their high antibiotic resistance. Example of 

this bacteria that are found in shopping carts, ranging from Campylobacter to Salmonella and E. coli (Reese).
➢ What causes bacteria to appear in the shopping carts?

○ Infection of shopping carts can arise as a result of direct handling by a large number of customers 
with varying hygiene conditions (Gerba and Maxwell).
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➢ How often are shopping carts cleaned? 
○ Depending on the number of carts and the number of times each cart is used, the cleaning range varies. It 

also relies on the store's size, as each one has a shopping cart and a handbasket that must be cleaned 
regularly (Boyle).

➢ Where are the most harmful bacteria found in grocery stores?
○ At upscale and cheap grocery stores, massive and small swathes of microbial pathogens were identified 

on practically all surfaces. Listeria, Salmonella, Staphylococcus, E. Coli, and generic individual bacteria can 
all be found in saliva, blood, feces, mucus (Schaefer). 

➢ Similar Study
○  A research study by Reynold’s team discovered how specific bacteria get into people's houses. They 

detected a startling finding in the lab: one out of every five carts tested positive for biological fluids that 
could transfer infectious germs (blood, mucus, saliva, or urine). Staphylococcus aureus, Staphylococcal 
pneumonia, E. coli, and even hepatitis were identified by Reynold’s team. The research group identified that 
contamination from outside surfaces was transferred to 86 percent of exposed individuals' hands, with 82 
percent tracking the tracer to their home or personal belongings hours later (Reynolds). 
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The purpose of the study is to investigate into bacterial 
contamination in shopping cart handles and to 
encourage people to thoroughly disinfect  their carts. In 
addition to promoting hand hygiene in the community. 
The big question addressed in this study is "Why 
disinfection wipes are crucial to use before handling 
shopping carts?"



“ If the shopping cart handle has been disinfected with 
disinfectant wipes,  then the bacteria will decrease 
compared to the shopping carts that have not been 
disinfected; because the wipes are doused in 
disinfected ingredients (such as quaternary 
ammonium, hydrogen peroxide, and sodium 
hypochlorite) that kill bacteria.
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HYPOTHESIS



VARIABLES

Independent 
Variable
Shopping carts that 
had been disinfected 
with wipes and 
shopping carts that 
had not been 
disinfected with wipes.

Dependent Variable
The colony of bacteria 
counted.

Control
The shopping cart 
handles that were not 
wiped with 
disinfectant. 
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Constant

The nutrient agar 
plates were tested in 
this experiment. 



MATERIALS

● 15 pre-poured agar plates
● 15 cotton swabs
● Temperature probe
● Incubator
● Gloves
● Alcohol wipes 
● 15 zip-block bag
● Testing Area
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These are the samples that 
were taken from each store.



PROCEDURE
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1) Prepared the agar plates for the experiment.
2) Then go to three different grocery stores' parking lots and swab the 

shopping cart handle with a sterile cotton swab.
● For each store, four shopping carts should be sampled.

○ Two shopping carts without the use of disinfectant wipes.
○ Two shopping carts are being disinfected with disinfectant 

wipes. 
3) After swiping the surface of the cart handle, smear the agar surface 

with the cotton swab (without tearing it).
● Label each agar plate for each store.
4)  Place the agar plate in an incubator in order for the bacteria to grow. 
● The ideal temperature to incubate the agar plates is between 29 to 40 

degrees Celsius. 
5) Allow 7 days for the bacteria to develop, then count the number of 

bacteria colonies in the agar plate each day.

Agar plate incubated for 7 days with the 
incandescent light lamp as the heat source.



RESULTS AND DATA 
VISUALIZATION
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Shopping carts without being disinfected: 

Day 1 Day 3 Day 5 Day 7

During the seven-day testing period, the non-disinfected shopping carts held 
the most astounding number of bacteria, with an average of 50 bacteria 
colonies. These pictures depict the number of bacteria found in a shopping cart.
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Shopping carts are being disinfected 
with disinfectant wipes:

Day 1

Day 7

Table 1. Bacteria Colonies of Shopping Carts Handle For Testing Period of 7 Days

Trials Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Store 1

a 0 0 0 0 0 0 0
b 0 0 0 0 0 0 0
c 0 3 26 39 45 53 58
d 0 3 22 31 40 48 56

Store 2

a 0 0 0 0 0 0 0
b 0 0 0 0 0 0 0
c 0 4 11 19 26 33 49
d 0 5 14 21 28 37 52

Store 3

a 0 0 0 0 0 0 0
b 0 0 0 0 0 0 0
c 0 3 16 24 29 34 41
d 0 4 13 22 31 39 44

Control

a 0 0 0 0 0 0 0
b 0 0 0 0 0 0 0
c 0 0 0 0 0 0 0

There are four trials in total for each store in this experiment to improve 
the outcome. Two trials per store for the disinfected cart (which are labeled 
A and B). The other two trials are for non-infected carts (which are labeled 
C and D). The data tables show that the disinfected shopping cart had no 
trace of bacteria colony formation in the agar plates after 7 days of testing. 
This supports the effectiveness of using disinfectant wipes to clean the 
handles of a shopping cart.



DISCUSSION AND INTERPRETATION
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Table 2. Bacteria Colonies of Shopping Carts Handled After 1 Week

Store 1 Store 2 Store 3 Average

Disinfected 0 0 0 0 0 0 0

Non-disinfect
ed 58 56 49 52 41 44 50

This experiment reveals that the non-disinfected carts had an average bacteria colony growth of 50 colonies per cart 
throughout the course of the 7-day testing period. The bacteria count has a range of 56 bacteria colonies.The disinfected 
cart was sampled and found to have no bacteria growth. This demonstrates the efficacy of disinfection wipes before to 
handling shopping carts. There are certain mistakes that could occur, such as the DIY incubator not incubating at the 
proper temperature for bacteria to grow. Or there's always the risk of mislabeling the agar plates. Another limitation is time 
and money; the selection of shopping carts could include more than 5 carts from various types of stores.



IMPLICATIONS AND IDEAS FOR FUTURE 
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12

Implications-
When shopping at grocery stores, shoppers rarely consider how many times the surface on the shopping cart 
handle has possibly been coughed on, sneezed on, and touched by other shoppers. Many individuals still 
believe that germs can only be found in research labs, hospitals, and clinics, giving them a false sense of 
security in other environments. As a result, this study is to incentivize shoppers to use disinfectant wipes, 
which are readily accessible in many stores and take only a few seconds to wipe down the shopping cart 
handle. This issue is beneficial to customers who should be cautious when using shopping carts because they 
risk exposure to a variety of viruses and bacteria.

Future Research-
If a similar study were to be conducted, the research would include sampling more shopping carts to improve 
the outcome. In addition, rather than sampling in grocery stores, the sample can be located in a range of stores, 
such as shopping carts in hardware stores. The study can identify the types of bacteria in shopping carts if 
specific techniques and equipment are available.



REFERENCES

13

Boyle, John. “Answer Man: How Often are Shopping Carts Cleaned? Prune now?” Citizen
 Times, 13 March 2017, 
https://www.citizen-times.com/story/news/local/2017/03/13/answer-man-how-often-shop
ping-carts-cleaned-prune-now/99117688/. Assessed 15 December 2021. 

Gerba, Charles, and Sheri Maxwell. “Bacterial Contamination of Shopping Carts and 
Approaches to Control.” Food Protection Trends, 2012, 
https://www.foodprotection.org/files/food-protection-trends/Dec-12-Maxwell.pdf. 
Assessed 16 December 2021.

Irshaid, Fawzi, Jacobs J., et al. “Contamination of the Handles and Bases of Shopping Carts by
 Pathogenic and Multi-drug Resistant Bacteria.” European Scientific Journal, 2014, 
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.818.2763&rep=rep1&type=pd
f. Assessed 21 December 2021.

Reese, Julene. “Beware of Bacteria on Shopping Carts.” Utah State University, 13 November
 2013, https://extension.usu.edu/archive/beware-of-bacteria-on-shopping-carts. 
Assessed 19 December 2021.

 



14

Reynolds, Kelly et al. “Occurrence of bacteria and biochemical markers on public surfaces.”
 International Journal of Environmental Health, 2005, 
https://pubmed.ncbi.nlm.nih.gov/16134485/#:~:text=Surfaces%20from%20the%20shopp
ing%2C%20miscellaneous%20activities%2C%20and%20office,samples%20were%20analyzed%20f
or%20biochemical%20markers%20and%20bacteria. Accessed 19 
December 2021.  

Schaefer, Mari. “How Many Germs Live on a Grocery Cart Handle?” The Philadelphia Inquirer, 
6 November 2017, 
https://www.inquirer.com/philly/health/bacteria-food-grocery-cart-produce-20171106.html. 
Assessed 19 December 2021.

CONTINUE


