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Hand drying is the critical, final step of handwashing. A cross-sectional survey of U.S. adults assessed self-
reported hand drying practices in public bathrooms and found increased preference for using electric hand

dryers, wiping hands on clothing, and shaking hands and decreased preference for using paper towels during
the COVID-19 pandemic relative to before. Respondents expressed concerns about contacting SARS-CoV-2
when touching surfaces in public bathrooms which may be influencing self-reported drying method prefer-
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BACKGROUND

Frequent handwashing with soap and water is an important
nonpharmaceutical intervention promoted during the COVID-19
pandemic.' Because microbes transfer more easily to and from
wet hands,? drying hands is critical to effective handwashing,’
yet most messaging has not focused on this important final step.*
We analyzed data from an Internet panel survey of U.S. adults to
summarize information on knowledge, attitudes, and practices
(KAP) related to hand drying in public bathrooms after hand-
washing, and to determine whether self-reported choice of drying
method preference has changed during the COVID-19 pandemic
relative to before. Results of this study could provide communica-
tors with strategic information to identify and mitigate deficits in
hand drying KAP among U.S. adults.

* Address correspondence to Perrine Marcenac, PhD, US Centers for Disease Control
and Prevention, 1600 Clifton Rd NE, Atlanta, GA 30330.
E-mail address: pmarcenac@cdc.gov (P. Marcenac).
Conflicts of interest: The authors declare there are no conflicts of interest.

https://doi.org/10.1016/j.ajic.2021.03.021

MATERIALS AND METHODS

On October 13-15, 2020, Porter Novelli (PN) Public Services® and
ENGINE Insights conducted a PN View 360 opt-in Internet panel sur-
vey among U.S. adults >18 years old (n =502) via the Lucid platform.®
Quota sampling and statistical weighting were used to balance the
sample toward representativeness of the U.S. population by gender,
age, region, race/ethnicity, and education. Descriptive analyses with
95% confidence intervals (CI) were conducted in R (version 4.0.3)
using the “survey” package.” Unadjusted weighted logistic regres-
sions estimated any prevalence differences for preferred hand drying
methods before vs. during the pandemic. This activity was reviewed
by the U.S. Centers for Disease Control and Prevention (CDC) and was
conducted consistent with applicable federal law and CDC policy.*

RESULTS

When asked to select their single preferred hand drying method
after washing their hands in public restrooms, respondents showed

* 45 CFR. part 46, 21 CFR. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C. Sect. 552a; 44 U.
S.C. Sect. 3501 et seq.
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Table 1

Preference for hand drying methods after washing hands in a public bathroom before and during the COVID-19 pandemic, PN View 360 Survey, October 2020
Hand drying method Before the COVID-19 pandemic During the COVID-19 pandemic P-value*

Weighted % (95% CI) Weighted %(95% CI)

Electric hand dryer 31.4(26.7-36.1) 36.9(32.0-41.8) <0.01
Paper towels 56.5(51.5-61.4) 445 (39.6-49.4) <0.001
Wiping hands on clothing 3.8(2.0-5.6) 6.9 (4.2-9.6) 0.006
Shaking hands dry 5.9(3.6-8.2) 8.9(6.2-11.6) 0.036
Other 0.3(-0.1-0.6) 0.3(-0.3-1.0) 0.788
No preference 2.2(0.8-3.6) 2.4(0.9-3.9) 0.701

*P-values: P in bold are significant (P < 0.05.

increased self-reported preference for using electric hand dryers dur-
ing compared to before the pandemic (Table 1). They also preferred
wiping hands on their clothing during compared to before the pan-
demic and shaking their hands dry during compared to before. Fewer
respondents reported using paper towels as their preferred drying
method during the pandemic.

Factors found to be associated with choice of drying method
included method availability (weighted % [95%Cl]: 46.5% [41.6%-
51.4%]), what method minimizes contact with surfaces (42.8% [37.9%-
47.6%]), bathroom cleanliness (42.3% [37.5%-47.2%]), perceived
method cleanliness (35.4% [30.6%-40.2%]), and speed of method
(29.8% [25.4%-34.2%]).

When asked about perceived risks of exposure to Severe Acute
Respiratory Syndrome Coronavirus-2 (SARS-CoV-2), the virus that
causes COVID-19, in public bathrooms (Table 2), a similar proportion
of respondents reported feeling that they were less likely to be
exposed to virus if they used paper towels to dry their hands instead
of electric hand dryers as respondents reporting they were less likely
to be exposed using electric hand dryers instead of paper towels.
Nearly a quarter of respondents disagreed with the statement that
not fully drying hands could spread SARS-CoV-2 and over one third
were neutral. Respondents expressed concern of the risk of SARS-
CoV-2 transmission from surfaces—or fomites—with the majority
agreeing that touching public bathroom surfaces could spread SARS-
CoV-2. Most respondents reported that they preferred drying their
hands with paper towels in public bathrooms because they could use
them to avoid SARS-CoV-2 when touching surfaces. Nearly two-
thirds felt that they would be more likely to use an electric hand
dryer if it were touchless.

Respondents wanted more information about hand drying and
risks of SARS-CoV-2 exposure in public bathrooms than they cur-
rently received: 43.5% (38.7%-48.4%) wanted information on the
most hygienic drying method; 30.4% (25.9%-34.9%) on health risks of
touching surfaces in public bathrooms; and 29.6% (25%-34.1%) on
germs on wet hands.

Table 2

DISCUSSION

Survey respondents self-reported preference for using electric
hand dryers, wiping hands on clothing, and shaking hands dry during
the pandemic compared to before, while preference for using paper
towels decreased. Despite this decreased preference for using paper
towels, the majority agreed with a statement indicating preference
for paper towels because they could be used to avoid touching other
surfaces in public bathrooms. Although the observed increase in
respondents choosing to wipe their hands on clothing during the
pandemic was small, it suggests that people may be adopting poten-
tially less hygienic drying practices in order to avoid touching bath-
room surfaces. The data of this survey suggest that the primary
concern for respondents in selecting hand drying methods in public
bathrooms during the pandemic may be avoiding contacting SARS-
CoV-2 on surfaces. As studies to date have found low risk of SARS-
CoV-2 transmission from fomites,® the public could benefit from tar-
geted handwashing messaging highlighting this low relative trans-
mission risk.

This study has several limitations. Since data were self-reported,
they are subject to social desirability bias (e.g., over-reporting of
handwashing and drying). Second, the data are cross-sectional (i.e.,
collected at a single point in time) and as such reflect bias when used
to assess behavioral changes over time. Finally, despite weighting to
balance the data to the U.S. population, results may not be represen-
tative of all U.S. adults.

Although there were limited differences in perceived risk of
exposure to SARS-CoV-2 between using paper towels vs. electric
hand dryers, a large proportion of respondents wanted more
information on relative hygiene effectiveness of different drying
methods and were unsure whether not fully drying hands could
spread SARS-CoV-2. While there is some evidence that using
paper towels to dry hands may reduce the spread of bacteria rel-
ative to electric hand dryers in healthcare facility bathrooms,'° it
is still an area of debate, particularly as the relative hygiene

Knowledge and attitudes on hand drying methods and the risks of exposure to SARS-CoV-2 in public bathrooms, PN View 360 Survey, October 2020

Weighted % (95% CI)

Neutral
Weighted % (95% CI)

Disagree”

Agree”
Weighted % (95% CI)

[ am less likely to be exposed to SARS-CoV-2 in a public bathroom if I use
paper towels to dry my hands instead of using an electric hand dryer

[ am less likely to be exposed to SARS-CoV-2 in a public bathroom if I use
an electric hand dryer to dry my hands instead of using paper towels

Not fully drying my hands in public bathrooms can spread SARS-CoV-2

Touching surfaces such as faucets and door handles in public bathrooms
can spread SARS-CoV-2

[ prefer to dry my hands with paper towels because I can use them to
avoid SARS-CoV-2 when touching other surfaces in public bathrooms

I would be more likely to use an electric hand dryer if it were touchless

32.3(27.7-36.9)
31.0 (26.5-35.4)

23.2(19.1-27.2)
6.8(4.4-92)

17.5(13.8-21.1)

15.0(11.6-18.3)

28.5(24.2-32.9) 39.2 (34.4-43.9)

27.9(23.5-32.4) 41.1(36.3-45.9)

37.4(32.7-42.2)
12.6(9.4-15.8)

39.4(34.6-44.2)
80.6 (76.8-84.5)
22.4(18.3-26.5) 60.1 (55.4-64.9)

19.0 (15.2-22.9) 66.0 (61.4-70.6)

*Questions utilized a 5-point Likert scale: strongly disagree, somewhat disagree, neutral, somewhat agree, and strongly agree. Respondents selecting “strongly disagree” and “some-
what disagree,” and “strongly agree” and “somewhat agree” were combined into “disagree” and “agree” categories, respectively, to create a 3-point scale.
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effectiveness of different hand drying methods has not been
assessed in public, non-healthcare settings, nor has it been stud-
ied with SARS-CoV-2. More research is required to determine
whether risks of SARS-CoV-2 exposure differ across drying meth-
ods available in public bathrooms. Many microbes transfer more
easily to and from wet hands,? and while we do not know if this
is the case with SARS-CoV-2, current public health messaging
should include consideration of the importance of properly wash-
ing hands with soap and water and fully drying hands.’
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