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Abstract

For patients with methicillin-resistant Staphylococcus aureus (MRSA) colonization, a traditional fist-bump greeting did not significantly
reduce MRSA transfer in comparison to a handshake. However, transfer was reduced with a modified fist bump that minimized the surface
area of contact and when hand hygiene was performed before the handshake.
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The handshake is a common social custom that is a potential health
hazard.1,2 The hands of healthcare personnel and patients are often
contaminated with pathogenic bacteria, viruses, or fungi.1–3 These
organisms can be efficiently transferred from person to person via
hand contact.2–4 Hand hygiene reduces but does not eliminate the
risk for transfer.3,5,6 For example, alcohol hand sanitizer reduced
methicillin-resistant Staphylococcus aureus (MRSA) on the hands
of colonized patients, but incomplete removal was common,
particularly in those with a high baseline level of recovery.5

Banning the handshake has been proposed as a strategy to reduce
pathogen transmission in healthcare settings.1,2,7 Alternative greet-
ings that eliminate or reduce hand contact have also been
proposed.1,2,8,9 One example is the fist bump, which involves less
surface area and time of contact than the handshake.8,9 In an exper-
imental model, the fist bump transferred less Escherichia coli than a
handshake,8 but whether the fist bump is less likely to transfer patho-
gens in clinical settings remains unknown. Therefore, we conducted
a studywithMRSA-colonized patients to test the hypothesis that the
fist bump transfers MRSA less frequently than the handshake. In
addition to the traditional fist bump, we tested a modified fist bump
called the cruise tap that further reduces the surface area of contact
by allowing contact only between 1 knuckle of each hand.10

Methods

We conducted a cohort study of a convenience sample of 50
MRSA-colonized patients at the Cleveland VA Medical Center
to compare the frequency of transfer of MRSA from hands
with different types of greetings involving hand contact.
Supplemental Figure 1 (online) provides a video showing the 3
hand contact greetings. Potential participants were excluded if they

had limited ability to perform the greetings or to apply hand sani-
tizer due to inability to use their hands. The facility’s institutional
review board approved the study protocol.

Each participant served as an internal control and performed 4
greetings with their dominant hand in sequence from least to great-
est contact: (1) cruise tap (the dorsal surface of one knuckle touches
the dorsal surface of another knuckle),10 (2) fist bump (one fist
meets another with the dorsal side of all 4 ulnar proximal pha-
langes touching), (3) handshake, and (4) handshake after patient
hand hygiene using 2 mL of alcohol gel. The participants were
coached to ensure appropriate hand hygiene as previously
described.5 The recipient for the greetings was a research staff
member wearing a sterile glove. After the greeting, the contacted
portions of the sterile glove were imprinted directly onto BBL
CHROMagar containing cefoxitin 6 μg/mL. Plates were processed
for recovery of MRSA as previously described.5 The number of
MRSA colony-forming units (CFUs) recovered were counted.

The primary outcomewas the frequency of transfer ofMRSA. A
2-sample, 2-sided power calculation indicated that 50 participants
would provide 90% power to detect a difference in transfer of 50%
versus 20%. A conditional logistic model was used to compare the
frequency of transfer for handshake versus the other greetings. A
Kruskal-Wallis test was used to compare the number of MRSA
colonies transferred. The Student t test was used to compare the
number of MRSA colonies recovered from the dorsum versus
palmar hand surfaces. Data were analyzed using R version 3.5.0
software (The R Foundation for Statistical Computing, Vienna,
Austria).

Results

For the 50 MRSA-colonized patients, the mean age was 67 years
(range, 29–97); 47 patients (94%) were men; 20 patients (40%)
were long-term care facility (LTCF) residents; 31 patients (62%)
had limited mobility; and 25 patients (50%) had intravenous or

Author for correspondence: Curtis J. Donskey, E-mail: Curtis.Donskey@va.gov
Cite this article: Pinto-Herrera NC, et al. (2020). Transfer of methicillin-resistant

Staphylococcus aureus by fist bump versus handshake. Infection Control & Hospital
Epidemiology, 41: 962–964, https://doi.org/10.1017/ice.2020.192

© 2020 by The Society for Healthcare Epidemiology of America. All rights reserved.

Infection Control & Hospital Epidemiology (2020), 41, 962–964

doi:10.1017/ice.2020.192

https://doi.org/10.1017/ice.2020.192 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2020.192
mailto:Curtis.Donskey@va.gov
https://doi.org/10.1017/ice.2020.192
https://doi.org/10.1017/ice.2020.192
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/ice.2020.192&domain=pdf
https://doi.org/10.1017/ice.2020.192


urinary catheters. Only 3 patients (6%) reported regular use of
alcohol hand sanitizer while in the hospital or LTCF. MRSA
was recovered from the palmar and dorsal hand surfaces of 10
patients; 2 patients had MRSA only on the dorsal hand surface.
There was no significant difference in the burden of MRSA on
the palm versus dorsum of the hands (mean þSE CFU recovered,
32.7þ12.3 vs 27.3þ12.7; P = .78).

As shown in Figure 1, there was a significant reduction in the
frequency of MRSA transfer for the cruise tap versus the hand-
shake (8% vs 22%; P = .023) but not for the traditional fist bump
(16% vs 22%; P = .61). Use of alcohol hand sanitizer by carriers
significantly reduced transfer of MRSA by handshake (6% vs
22%; P = .009).

Discussion

The fist bump is frequently discussed as a potential alternative to
the handshake that might reduce the risk for pathogen transfer
between patients and personnel or among patients.2,9,10

However, we found that the burden of MRSA was similar on
the palmar and dorsal surfaces of the hands of MRSA-colonized
patients and fist bump and handshake greetings resulted in similar
frequencies of MRSA transfer (16% vs 22% transfer, respectively).
Transfer was significantly reduced with a modified fist bump that
reduced the area of contact to a single knuckle and when patient
hand hygiene was performed before a handshake.

Our findings suggest that modified greetings such as the cruise
tap could potentially reduce the risk for transfer of healthcare-
associated pathogens. However, it is notable that transfer occurred
8% of the time even with the minimal skin surface contact of the
cruise tap. In addition, the acceptability and feasibility of the cruise
tap or other greetings that involve minimal contact requires further
investigation. Patients with reduced coordination or vision some-
times had difficulty performing the cruise tap. Greetings (eg, the
Namaste gesture) that involve no contact have also been proposed
as an alternative to the handshake, but such greetings are not
commonly used in the United States.1,2

Given that the handshake is so strongly established as a social
custom, encouraging hand hygiene by patients as well as personnel
might provide a more practical approach to reduce hand-to-hand
transfer of pathogens. Simple educational interventions can be
effective in increasing patient hand hygiene and reducing but
not eliminating hand contamination.12 Personnel should be aware
of the need for hand hygiene after shaking the hands of patients

and visitors. Because alcohol does not reduce Clostridioides difficile
spores on hands, gloves should be worn when shaking hands of
patients with C. difficile infection.6

Our study has some limitations. We studied only 1 pathogen in
a single healthcare facility with predominantly male patients and
only a minority had hand contamination. Additional studies are
needed in other settings and with other pathogens. The recipient
of the greetings in this study wore gloves to avoid risk of MRSA
acquisition. Whether MRSA transfer to bare hands might be
greater than transfer to gloves remains unknown. Finally, it is likely
that our findings overestimate the potential for hand hygiene to
reduce transfer because patients were coached to ensure thorough
application to all hand surfaces.

In summary, a traditional fist bump greeting was not associated
with a significant reduction in MRSA transfer from colonized
patients in comparison to a handshake, but transfer was reduced
with a modified fist bump and after patient hand hygiene.
Additional studies are needed to identify effective strategies to
reduce transfer of healthcare-associated pathogens by hands.
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