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Abstract

Does fist bumping and elbow bumping have a measurable difference in the 
amount of germs transmitted than hand shaking? 

To test this, I had students sit at their assigned desk in classroom while I 
simulated coughing into my hand with GLO GERM powder-based SIMULATED 
GERMS. I shook hands with each person in the front row of each column of desks. 
That student then shook the hands with the person behind them and that person 
shook hands with the person behind them, etc. I then handed out short surveys and 
non-contaminated pencils. I then turned off the classroom lights and used the black 
light to illuminate the germ powder. The participants were then instructed to 
complete their survey. Everything was cleaned before the next test. Three tests were 
performed: handshaking, fist bumping, and elbow bumping.

My test proved that we should not be touching people as that is a very efficient way 
for germs to spread. While fist bumping and elbow bumping are less likely to 
transfer germs then hand shaking, my experiment proved there is still plenty of risk 
involved.



Hypothesis

Based on what I’ve learned about how germs spread during a pandemic, does fist 
bumping and elbow bumping have a measurable difference in the amount of 
germs transmitted than hand shaking? I think that elbow bumping will have 25% 
less of the amount of germs transmitted than hand shaking, and fist bumping will 
have 75% less of the germs spread than hand shaking. Also, that the germs will 
spread to everyone from hand shaking but no contact will still be the best as 
there will be no germ spread.



Review of Literature

In my science fair I am testing if fist bumping, and elbow bumping have a measurable difference in the 
amount of germs transmitted than hand shaking. I will be adding a germ simulating powder to students in a 
classroom, have them pass it around, and then see where the “germs” have gone. I am testing this because 
of COVID-19 and to see what the safest measures are to take to not get sick.

In the article Do Fist Bumps Spread Fewer Germs than Handshakes it states that fist bumping is a safer 
approach than handshaking “but the studies are a little artificial because they've really covered people's 
hands with bacteria—or with a marker meant to simulate bacteria—and then looked at how much bacteria 
gets transferred. It's much more bacteria than anyone would expect to encounter in their day-to-day life.“ 
Cedars-Sinai Staff. “Do Fist Bumps Spread Fewer Germs than Handshakes?” Cedars, 4 Sept. 2019, 
www.cedars-sinai.org/blog/ask-a-doc-do-fist-bumps-spread-fewer-germs.html. 

Hand shaking seems to be safe against COVID-19 from an article from Cleveland Clinic after both individuals 
are completely vaccinated because “[v]accinations offer protection a]gainst the Virus while slowing the 
spread of the disease”. Cleveland Clinic. “Are Handshakes Safe after Covid-19 Vaccine?” Cleveland Clinic, 
Cleveland Clinic, 2 June 2021, www.health.clevelandclinic.org/are-handshakes-safe-if-youve-been-
vaccinated-for-covid-19.

But, even before the first COVID-19 cases there have been studies shown about not shaking hands, so you 
don’t spread other diseases, specifically the flu even if vaccinated. The article says that “there's an easy 
way to avoid some of the nasty viruses and bacteria that spread when temperatures drop: stop shaking 
hands”. The article from Insider also says that shaking hands is “a bit like reaching for a Petri dish full” of 
someone’s “microorganisms that stick with you all day long”.

http://www.cedars-sinai.org/blog/ask-a-doc-do-fist-bumps-spread-fewer-germs.html
http://www.health.clevelandclinic.org/are-handshakes-safe-if-youve-been-vaccinated-for-covid-19


Researchers in London have done tests with random people on the street and found that “roughly one out of 
every three hands swabbed were contaminated with bacteria normally found in feces” so, even if there wasn’t 
any danger in getting sick, it's still really gross. Brueck, Hilary. “There's a Simple Habit to Avoid If You Don't Want 
to Get Sick This Season.” Insider, Insider, 15 Oct. 2017, www.insider.com/flu-season-handshake-virus-2017-10.

ABC News has studied different ways of greeting people and found that high fives transfer 50% less bacteria than 
handshaking, fist bumps transfer 90% less bacteria, and that elbow bumping is the safest alternative other than 
no contact at all even if we sneeze into our elbows because it’s on the other side. The article also says to reject a 
handshake to just kindly say “no” and maybe to wave. Maguire, Dannielle. “Coronavirus Has Killed the 
Handshake. What Are the Other Options?” ABC News, 19 Mar. 2020, www.abc.net.au/news/2020-03-
17/coronavirus-killed-the-handshake-what-are-alternatives/12064176.

Germs are microorganisms that can travel through physical contact, breathing in someone else's air, touching 
something contaminated then touching your face, from animal bites, and from contaminated food or water. 
MedlinePlus says to protect yourself against germs, to wash your hands often, stay away from people if they are 
sick and the other way around, and to disinfect commonly touched areas. MedlinePlus. “Germs | Hygiene.” 
MedlinePlus, U.S. National Library of Medicine, 4 Aug. 2021, www.medlineplus.gov/germsandhygiene.html.

The Youtuber Mark Rober did experiments using GLO-germ powder in a classroom similar to what I am doing and 
found that people touch a lot of objects and their face more often than they think, even when trying not to and 
that the best way of contact is no contact at all. Rober, Mark “How To See Germs Spread Experiment 
(Coronavirus)” YouTube, 2020, https://youtu.be/I5-dI74zxPg

Based on all this research I think that no contact is the best alternative than hand shaking, but if you really want 
to, elbow bumping is the next best alternative. I feel that no contact is important especially in a school or work 
setting.

Review of Literature (continued)

http://www.insider.com/flu-season-handshake-virus-2017-10
http://www.abc.net.au/news/2020-03-17/coronavirus-killed-the-handshake-what-are-alternatives/12064176
http://www.medlineplus.gov/germsandhygiene.html
https://youtu.be/I5-dI74zxPg


Materials

• GLO GERM powder-based SIMULATED GERMS

• Class of 17 students

• 17 Pencils

• Paint brush

• Wet Ones hand cleaner

• 51 Surveys

• 385-405nm wavelength, 60W Blacklight

• Extension cord



Procedures

1. Have students sit at their assigned desk in classroom

2. The Germ Spreader (me) simulates coughing into hand with GLO GERM powder by brushing powder 
onto hand

3. The Germ Spreader (me) shakes hands with person in front row of each column of desks

4. Student shakes hands with the person behind them and that person shakes hands with person 
behind them, etc.

5. The Germ Spreader (me) washes hands and removes all GLO GERM powder

6. The Germ Spreader (me) passes out non contaminated surveys and pencils

7. The Germ Spreader (me) turns off lights and uses black light to see “germs” and “germ” spread

8. Students fill out survey on what was “infected” based on what glowed under black light

9. Students wash hands and clean “infected” areas (confirmed with black light)

10. Repeat steps 2-8 with fist bumping and elbow bumping instead of hand shaking

11. Analyze survey to graph how many people where infected in each experiment and where.



Variables

Independent variable - amount of GLO GERM powder, and the 
efficiency of the blacklight

Dependent variable - how many “germs” are transferred

Controls - amount of GLO GERM powder transmitted around and 
the type of contact made



Picture of someone under 

blacklight with visible GLO GERM 

powder on arms.

Example of survey that students 

filled out
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Hand Shaking Fist Bumping Elbow Bumping

100% of participants were infected during hand shaking and fist 
bumping. And 47% were infected during elbow bumping.

Number of Students Infected

Experiment took place on October 26, 2021
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Hands Arms Shirt Pants Face Desk Pencil Survey

Experiment 1- What Was 

Contaminated During Hand 

Shaking

Hands Arms Shirt Pants Face Desk Pencil Survey
Student 17 1 1 1 1 6 4 7

When the germ spreader (me) shook hands with the first person in each 
column everyone became infected. This chart shows where the germs 
spread to on each student and their belongings



Hands Arms Shirt Pants Face Desk Pencil Survey

Student 17 3 3 0 3 6 4 1

Experiment 2- What Was 

Contaminated During Fist 

Bumping

When the germ spreader (me) shook hands with the first person in each column 
everyone became infected. This chart shows where the germs spread to on each 
student and their belongings
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Hands Arms Shirt Pants Face Desk Pencil Survey

Student 2 8 1 0 1 5 0 1

Experiment 3- What Was 

Contaminated During Elbow 

Bumping

When the germ spreader (me) shook hands with the first person in each 
column 8 students became infected. This chart shows where the germs spread 
on each student and their belongings
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Analysis

I tested a class of 17 students to simulate germ spread. There were three tests: hand shaking, 
fist bumping, and elbow bumping. I infected the students in the first row of their column and 
told them to pass back the “germs”. Hand shaking and fist bumping spread to 100% of the 
class. Although the Germ Spreader only had contact with the first student in each column, 
every student was infected. This shows how hand shaking spreads germs without a person 
having contact with someone who is sick. Hand shaking spread to 21 areas- one more surface 
near the students then fist bumping. Elbow bumping spread to 47% of the class and spread to 
10 areas around the students. While you may think that because you are not contacting 
someone hands that you won’t be infected, this was not the case in almost 50%of the elbow 
bumping. 

The hand shaking experiment spread to everyone's hands, one person's arm, shirt, and face, 
and spread to six desks, four pencils, and seven surveys. Fist bumping spread to 17 hands, 
three arms, shirts, and faces, and to six desks, four pencils, and one survey. Elbow bumping 
spread to two hands, eight arms, one shirt, one face, five desks, and one survey. The area that 
it spread to the most was the hands, then the desks, then arms. The least spread to were 
pants. The germ powder spread to the 17 students 42 times, and the areas included 36 
hands, 17 desks, 12 arms, 9 surveys, 8 pencils, 5 shirts, 5 faces, and 1 pant.



Conclusion

Based on my hypothesis that elbow bumping will have the least 
number of germs transmitted, but no contact will still be the best 
as there will be no germ spread, I was correct. However, my test 
proved that we should not be touching people as that is a very 
efficient way for germs to spread. 

Germs have evolved so that they can live on surfaces like your 
hands, face and hard surfaces. So even fist bumping, or elbow 
bumping can transfer germs if the person they bumped had germs 
on their elbow or fist– they may have even spread the germs to 
their desk or another hard surface and then once their hand came 
in contact with that they picked up the germs and became a germ 
spreader themselves. While fist bumping and elbow bumping are 
less likely to transfer germs then hand shaking, there is still risk 
involved. It would be in humanity’s best interest to adopt a greeting 
with no contact-- like waving or bowing your head.
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