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Previous research has shown that coughing and sneezing can spread diseases through the
air. Some countries use sneeze guards to help prevent bacteria from contaminating food
in restaurants. However, restaurants in Korea rarely use sneeze guards to protect food.
This experiment tested the effectiveness of a simple sneeze guard and found that it
helped to reduce bacterial contamination on an agar plate by 35.29%. Therefore, the use
of sneeze guards should be considered by cafeterias and buffet-style restaurants to help
reduce the spread of airborne bacteria.
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INTRODUCTION
A sneeze guard is a plastic pane or glass barrier to
protect food and drinks from people who sneeze and

smaller droplets with less bacteria [3, p. 116]. So it is
very easy for sick people with respiratory infections to
infect other people in an enclosed area [1, p. 466].

cough around a restaurant’s buffet table. Sneeze guards

Respiratory infections pose a serious public health

are often used in foreign countries, such as the United

risk, and face masks that cover the mouth and nose can

States and Australia, but sneeze guards are not

be a good way to reduce the spread of the flu virus [4, p.

commonly used by restaurants in Korea (see Figure 1).

676]. However, a review of the scientific literature did

Previous research has shown that diseases can easily

not find any relevant papers concerning the effectiveness

be transmitted through the air [1]. When a person

of sneeze guards in preventing the spread of airborne

sneezes, droplets containing many particles of bacteria

pathogens. Therefore, this experiment was conducted to

are expelled and can remain suspended in the air for up

determine the effectiveness of a sneeze guard, and the

to ten minutes before dispersing [2, p. 367], and larger

results showed that a simple sneeze guard can reduce

droplets with more bacteria tend to spread farther than

bacterial contamination on an agar plate by about 35%.

Figure 1. A buffet in Australia using a sneeze guard (photo courtesy of Ji Hyang Kim) and a buffet in Korea without a sneeze guard
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METHODS

Finally, to identify the type of bacteria collected

An experiment was performed at GIST College’s

from the sneeze guard experiment, the resulting rDNA

student cafeteria to test the effectiveness of a simple

sequences from the PCR amplification process was

sneeze guard. Two sterile agar plates were placed side-

compared to an internet database of microorganisms

by-side in the cafeteria’s food service line for a period of

maintained by the National Center for Biotechnology

one hour during dinnertime as students got their food.

Information. The Basic Local Alignment Search Tool

The sneeze guard was made from a thin cardboard
sheet and set at a 45º angle to mimic the design of

(http://blast.ncbi.nlm.nih.gov/Blast.cgi) was used to
compare and identify the rDNA sequences.

sneeze guards, and it was supported about 10 cm above
the sterile agar plate by a framework of wooden
chopsticks held together by tape (see Figure 2).

RESULTS
This experiment was conducted to determine the

After the sneeze guard experiment concluded in the
cafeteria, the bacteria on the sterile agar plates were

effectiveness of a simple sneeze guard in protecting food
from bacterial contamination.

transferred to MRS agar plates to culture 15 separate

The agar plate that did not have a sneeze guard

samples. To extract the bacteria’s rDNA, a heat

contained 119 colony-forming units. The agar plate that

treatment extraction method was applied to the samples.

was protected by a sneeze guard had 77 colony-forming

The bacterial cells from the samples were collected and

units. Based on this measurement, the sneeze guard used

re-suspended in a micro-tube with 100

in this experiment reduced bacterial contamination by

㎕

of sterile

distilled water and were then heat-treated for 15 minutes
at 95℃. Finally, after centrifugation, the DNA solution
was taken from the resulting supernatant.

about 35%.
The bacteria grown on the MRS agar plates were
identified by the Basic Local Alignment Search Tool as

Next, polymerase chain reaction (PCR) was applied

Lactococcus lactis and Streptomyces sp. One sample

to amplify a specific portion of the rDNA from the DNA

showed an 81% match to the 16S rDNA of Lactococcus

(1.5 kb). Standard laboratory protocols were followed in

lactis, and another sample showed a 73%~81% match to

the PCR amplification process under the supervision of a

the 16S rDNA of Streptomyces sp. However, in practice,

teaching assistant.

these numbers are considered to be a positive match
because of the inherent noise found within the sequence.
A 100% match is only possible when a significant
portion of a sequence is examined without any noise.
DISCUSSION
In this experiment, a sneeze guard reduced bacterial
contamination of an agar plate by about 35%. The agar
plate without a sneeze guard had 119 colony-forming
units whereas an agar plate with a sneeze guard only had
77 colony-forming units, which is a difference of 42
colony-forming units. So the use of a sneeze guard in
this experiment reduced bacterial contamination by
35.29% (42/119×100). Thus, it is possible for a sneeze
guard to help prevent the spread of bacteria.

Figure 2. Testing the sneeze guard at the cafeteria
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There were two types of bacteria cultured from the
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experiment: Lactococcus lactis and Streptomyces sp.
Lactococcus lactis is not considered harmful to people,
and it is often used to start fermentation and to make
cheese. Streptomyces are Gram-positive bacteria and can
cause an inflammatory reaction in the human body.
However, Streptomyces sp. can also be found in normal
house dust [5, p. 300]. For this reason, it is difficult to
say if the Streptomyces sp. cultured from this experiment
came from people or from indoor dust and mold.
However, a sneeze guard seems to provide a simple and
effective way to help prevent airborne bacteria from
contaminating food in a restaurant.
This experiment was originally intended for a
buffet-style restaurant, but local restaurants did not give
their permission to conduct this experiment. So the
experiment had to be performed at GIST College’s
student cafeteria. This may have affected the results
because the busy students at GIST tend to move very
quickly past the food service line in the cafeteria, and
most people at a buffet-style restaurant would probably
spend more time near the food.
More research needs to be conducted about how
airborne pathogens can be spread in public places like
restaurants, especially when there is so much news about
Severe Acute Respiratory Syndrome (SARS), Middle
East Respiratory Syndrome (MERS), and various strains
of influenza like bird flu. The use of sneeze guards at
restaurants may help reduce these risks and may help
improve public health. However, even if sneeze guards
do not reduce the spread of diseases, the use of sneeze
guards should still be considered by cafeterias and
buffet-style restaurants because bacteria is known to
cause food to spoil, and reducing spoilage may help
restaurants save money.
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