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People underestimate the probability of contracting
the coronavirus from friends
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This article reveals a social perception that may contribute to the spread of the novel cor-
onavirus (SARS-CoV-2). Across five studies—including two large-scale samples of Amer-
icans and Canadians (N = 3395)—we show that people consistently underestimate the risk
of contracting the coronavirus from close others (i.e., friends) compared to other groups (e.g.,
colleagues or strangers). We show that informing people of their (unconscious) preference to
believe that friends are less of a threat than strangers can effectively attenuate this tendency.
Together, these results provide evidence that people’s beliefs about the probability of con-
tracting the coronavirus from their friends are lower than from strangers, which can affect
their physical distancing intentions.
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Introduction

he coronavirus pandemic has dramatically changed peo-

ple’s lives: Since January 2020 the coronavirus has spread

globally (Poon and Peiris, 2020) and has caused a sub-
stantial death toll (August 2021, US data: 618,137; see John
Hopkins institute' for current statistics). While not all con-
sequences are known, the virus seems to affect the respiratory and
cardiovascular system (e.g., Soumya et al.,, 2021) partly causing
long-term consequences (e.g., del Rio et al., 2020) that are still
being understood.

The primary way by which the coronavirus spreads is through
droplets and aerosols produced in people’s respiratory systems
(Wlfel et al., 2020). COVID-19 predominantly spreads through
close contact with infected people (Bohmer Merle et al., 2020;
Burke et al., 2020; Ghinai et al., 2020). As a result, research has
shown that intimate gatherings and living in the same household
are primary ways of spreading COVID-19 (Bohmer Merle et al.,
2020; Burke et al., 2020; Ghinai et al., 2020; Metlay et al., 2021).

Public health officials have advocated for physical distancing
that comprises of two primary strategies. The first strategy
involves keeping a distance between oneself and others of six feet
(~2m; Chu et al, 2020; Greenstone and Nigam, 2020; Zhang
et al., 2020). The second strategy involves suggesting that people
should avoid unnecessary contact with individuals who live
outside their households.

In this article, we examine a process that affects people’s
adoption of physical distancing, that is, how people make
assessments about the threat of various people in their social
network having COVID-19, and thus their likelihood of con-
tracting the virus from them. Based on previous research exam-
ining the links between familiarity and trust in the context of the
general assessment of threats (Duncan et al., 2009), and for dis-
eases more specifically (Faulkner et al., 2004), we propose that
people will (a) systematically underestimate the threat of close
others regarding having and spreading the coronavirus and, as a
result, (b) fail to intend to obey physical distancing rules. Five
studies support these hypotheses and in doing so, identify a key
issue related to confining the spread of the coronavirus.

Theory

Physical distancing—staying at least six feet away from other people
and obeying “stay-at-home” practices—is an effective method for
attenuating the consequences of the coronavirus pandemic (Chu
et al,, 2020; Flaxman et al.,, 2020; Greenstone and Nigam, 2020).
Nearly all countries globally have advised their citizens to engage in
physical distancing (Anderson et al.,, 2020; Sen-Crowe et al., 2020).
Even now, more than a year after the COVID-19 pandemic started,
leaders are advising citizens to engage in physical distancing where
possible, especially as new, and increasingly contagious variants
continue to emerge (CNBC, 2021). Insight into what predicts
physical distancing is nascent. Emerging research has found that
person-level variables such as political orientation (Painter et al.,
2020) and values (Oosterhoff and Palmer, 2020) play a role in
compliance with distancing recommendations.

Another underexplored factor that may lead people to defer
practicing physical distancing is their perception of risk. In a
longitudinal study, Siegrist and Bearth (2021) found that per-
ceptions of risk were central to the acceptance of public health
measures during COVID-19.

Notably, risk comprises the threat that others pose, people’s
own vulnerability, and the consequences of that behavior. In
terms of the coronavirus: being in contact with somebody who
has the coronavirus, contracting the virus, and suffering from the
coronavirus all predict people’s perceptions of the risk that
COVID-19 poses to their health. Typically, the risk that research
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mostly focused on is how likely people think they are to contract
the virus (e.g., Weinstein, 1982; Wolfel et al., 2020).

Prior research has examined the antecedents of contracting dis-
eases including individual differences, like health conditions
(Meischke et al., 2000), and general beliefs about susceptibility to
infectious diseases (Duncan et al., 2009). In research on the
“behavioral immune system,” Schaller and Park (Schaller and Park,
2011) describe multiple factors that increase people’s perceived
vulnerability to diseases. In this research, people who feel vulnerable
to contracting infections favor contact with more familiar rather
than less familiar people (Faulkner et al, 2004). Moreover, high
levels of repetition decrease perceived risk (Lu et al., 2015), unfa-
miliar objects are assessed as riskier (Covello et al.,, 2001; Slovic,
1987; Song and Schwartz, 2009), and people underestimate risk-
related factors associated with members of their own group
(Campbell and Stewart, 1992), such as their friends. Finally, levels of
trust are central to affecting people’s risk judgments—such that
when people trust someone else more, they are less likely to perceive
that person as a risk to their physical health (Earle et al., 2010).
Accordingly, we propose that people will judge close others to be
less likely to spread the coronavirus and will report lower intentions
to engage in physical distancing with these individuals.

H1: The perceived probability of contracting the coronavirus
from socially close others will be lower than from more socially
distant others.

As we have already argued above, risk perceptions can be
“shaped by powerful cognitive biases [...] that might lead non-
rational judgments and decisions” (Slovic, 2020; p. 359). Risk
perceptions during COVID-19 could therefore drive behavioral
intentions towards behaviors that might increase the probability
of contracting COVID-19. Specifically, greater perceptions of the
probability of contracting the coronavirus should increase peo-
ple’s intention to physically distance themselves from others.
Accordingly, we propose the following hypotheses:

H2: Physical distancing intentions will be less pronounced for
socially close (vs. distant) others.

H3: The perceived probability of contracting the coronavirus
will mediate the extent to which people intend to physically
distance from socially close (vs. distant) others.

We test these hypotheses in five studies (N = 3,395) with par-
ticipants recruited through representative panels including parti-
cipants from Amazon’s Mechanical Turk, which is typically more
representative of the general population than college samples
(Paolacci et al., 2010). In all studies, we obtained informed consent
from all subjects. See Table 1 for demographics across studies.

Summary of studies

Studies 1A (N=754) and 1B (N =840) examine whether and
how people judge the relative probability of contracting the cor-
onavirus from various social ties (Study A: US; Study B: Canada).
Study 2 replicates these results in a scenario-based study
(N=296) and provides a more controlled test of our core
hypothesis (H1). Study 3 (N=301) examines whether people
differently assess the probability of contracting the coronavirus
from friends compared to strangers using a within-subjects design
(H1). Study 4 (N = 402) examines the same hypothesis (H1) using
a between-subjects design, disentangles the different components
of risk (i.e., threat, vulnerability, and consequence), and examines
the consequences of risk perceptions on behavioral intentions to
participate in a common social event (H2, H3). This study also
tests the underlying mechanisms and rules out alternative expla-
nations (e.g., different expectations for friends vs. a stranger).
Study 5 (N = 802) tests potential intervention strategies and uses a
behavioral task to assess people’s inclinations for physical
distancing.
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Table 1 Demographics across all studies.

Study N M, SD.ce Percent female Percent political orientation left/ Date of study
democrat?
S1A 754 44.3 16.7 513 237 05/2021
S1B 840 42.6 17.4 62.1 30.6 05/2021
S2 296 343 10.3 321 32.8 07/2020
S3 301 432 135 48.5 58.5 07/2021
S4 402 41.0 12.5 49.0 52.0 09/2021
S5 802 385 12.8 46.8 315 05/2020
WAI1 120 373 12.2 383 475 04/2020
WA2 400 37.2 1.9 45.0 41.8 04/2020
WA3 196 383 123 45.9 52.6 04/2020

left-leaning. In all other studies, participants could identify as Democrats.

2In the large-scale surveys (S1A, S1B), the question was “Overall, what would be the best description of your political views", O = “very left-leaning" to 10 = "very right-leaning”. Values 0-4 were counted

Together, these studies show that people estimate the prob-
ability of contracting the coronavirus from close others to be
lower than from distant others. The effect is robust even when
holding constant several factors that significantly affect the
probability of transmitting the coronavirus, such as knowledge
about physical distancing, vaccination status, wearing masks, time
of interaction, and physical distance. These studies also reveal
that the probability of contracting the coronavirus explains peo-
ple’s intentions, such as their intention to attend a dinner.

Study 1: large-scale survey evidence from the US and Canada
Study 1 was designed with the objective of providing initial field
evidence on people’s perceptions of the relative likelihood of
contracting the coronavirus from different groups of people, and,
particularly, from close (vs. distant) others (H1). To do so, we
used two large-scale surveys (Sample A: US; Sample B: Canada).

Procedure. Sample A (754 US Americans, Mg =44.3,
SD.ge = 16.7, Percent female=51.3) was recruited using the
professional survey company “Qualtrics.” Sample B (840 Cana-
dians, Mage =44.3, SD,g = 16.7, Percent female=51.3) was
recruited using an online survey recruitment provider “Lucid.”
Respondents first completed an attention check that asked them
to type a specific number into a field. Moreover, respondents
reported whether they had tested positive for COVID-19. We
excluded participants who had tested positive for COVID, as they
would be unlikely to contract the COVID-19 in the future, as well
as having possible bias in case they had contracted the cor-
onavirus from a specific group of persons (i.e., family members).

Measures. Both studies used nearly identical measures. All
respondents were asked to assess the relative likelihood of con-
tracting coronavirus from a friend, a family member, a stranger, a
work colleague, and an acquaintance as compared to any other
person: “Compared to any other person, how high would you
estimate the likelihood to be infected with the coronavirus from
__ ?” The scale ranged from 0= “Far below average” over
50 = “Average” to 100 = “Far above average.”

Respondents then completed several questions that were used
as control variables including “Currently, how many hours per
week (Monday to Sunday) do you spend on paid work?”, the two-
factor COVID-19 threat scale (14; “On March 11th, 2020, the
World Health Organization (WHO) officially declared the
COVID-19, a viral disease that has swept the globe, a pandemic.
“How much of a threat, if any, is the coronavirus outbreak for
each of the following,” sample item factor 1: “Your personal
health”; sample item factor 2: “American values and traditions”),
whether they stayed at home (“During the days of the coronavirus

(COVID-19) pandemic, I have been...” “...staying at home as
much as practically possible,” “...visiting friends, family, or
colleagues outside my home”, ranging from 0= “Strongly
disagree” to 10 = “Strongly agree”), and whether participants
knew anybody who tested positive (1 = “no”, 2 = “no”).

At the end of the survey, respondents were asked several
demographic questions (age, gender, region [Midwest, Northeast,
South, West]). The demographic variables slightly differed across
Sample A and Sample B (see Open Science Framework for the full
list of items®). Our questions were part of a larger multi-topic
study administered at the beginning of May 2020.

Results. Across Samples A and B, we used a linear mixed model
and included several, conceptually relevant control variables (i.e.,
threat scales, staying at home practices, age, gender, region,
knowledge of somebody tested positive, working hours) to
examine people’s relative perceptions of contracting COVID from
friends, family, acquaintances, colleagues, and strangers.

In Sample A, people rated the relative likelihood of contracting
coronavirus from a friend to be lowest, and from a stranger to be
highest (MFriend =42.37, MFamﬂy =45.95, MColleague =42.48,
M cquaintance = 43.27, Mgranger = 49.65). In Sample B, once again,
people rated the relative likelihood of contracting the coronavirus
from a friend to be lowest, and from a stranger to be the highest
(MFriend =37.27, MFamily =41.77, MColleague =38.58,
Macquaintance = 39.06, Msiranger = 49.07). See Fig. 1 for point
estimates. These effects held even when including all covariates.
See supplementary appendix for between-group contrasts, as well
as moderation analyses that further explore people’s low
estimated relative likelihood of contracting the COVID-19 from
their colleagues.

Discussion. Study 1 showed that people judge the relative like-
lihood of contracting the coronavirus to be highest from strangers
(distant others) and to be lowest from friends (close others; H1).
Interestingly, the group of people that were identified as the
second most likely group to contract the coronavirus were
members of one’s family. This result could be driven by the fact
that people most likely lived together with a family member—
which should increase the likelihood of contracting the virus from
this group given the higher frequency of contact.

One limitation of these studies concerns the (relative)
assessment used in these studies, asking respondents to indicate
the likelihood of contracting COVID-19 against another average
person. Respondents could have interpreted the question as
asking about any stranger (i.e., multiple other strangers), and if
they had been in contact with more strangers than friends, this
could have inflated respondents’ assessment of the threat of
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Relative likelihood of contracting the coronavirus
(compared to average)

Canada @ US

Fig. 1 Relative likelihood of contracting the coronavirus. The relative likelihood of contracting the coronavirus from various social ties compared to an

average person (Study 1A, B). Note: Vertical line indicates average person.

————

Relative likelihood of contracting the coronavirus
(compared to average)

Fig. 2 The effect of conditions on the relative likelihood of contracting the coronavirus (Study 2). Note: Vertical line indicates average person.

people from that group. Moreover, participants might have
misunderstood the question as asking for their own likelihood of
contracting the coronavirus compared to an average person, and
not assessing the different persons against an average person.

Study 2: supermarket study

Study 2 tackled the limitations of Study 1. This study had the
objective of testing whether people assign a different likelihood of
contracting the coronavirus to different groups of people in a
setting that holds constant the frequency of exposure to people
from each group. Thus, this study attenuates the limitation of
Study 1 that respondents could have interpreted the question in
terms of any (and not one single, specific) stranger.

Study 2 used a scenario-based experiment that asked respon-
dents to imagine talking to a friend, family member, stranger,
work colleague, and cashier (in random order) while shopping.
This design allowed us to test H1 in a cleaner way by holding
constant exposure to members of each group.

Procedure. Respondents (296 participants from Amazon
Mechanical =~ Turk, = Mag. =343, SDue =103, Percent
female = 23.1) imagined that they went shopping at the super-
market and talked to several groups of people. Specifically,
respondents imagined encountering a friend, a family member, a
stranger, a work colleague, and the cashier of the supermarket:
“Imagine you went shopping this week and you met several per-
sons, a friend, a family member, the cashier in the supermarket, a
stranger, and a work colleague.”

Measures. Next, respondents rated the relative likelihood of
contracting the coronavirus from each of the people mentioned
against any other person: “Compared to any other person, how
high would you estimate the likelihood to be infected with the
coronavirus from each of these persons?” The scale ranged from
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0 = “Far below average” over 50 = “Average” to 100 = “Far above
average.”

Respondents also indicated the amount of time they would
expect talking with each of those groups of people “How much
time would you spend talking with each of these persons? (Please
indicate in minutes)” on a scale ranging from 0 to 60 min.
Respondents then answered several demographic questions.

Test of manipulation. We conducted a posttest of the manip-
ulation of perceived closeness asking a sample of MTurkers how
close they perceived each of the persons in the scenario (57
MTurkers, Mge = 38.5, SDgge = 10.8, Percent female =49.1)
asking “How close do you feel to each of the persons described in
the scenario?” ranging from 1= “Not close at all” to 11 = “Very
close.” As expected, a linear mixed model showed that respon-
dents felt closest to the family member and the friend and felt
least close with the stranger and the cashier (Mpggeng = 8.44,
MFamily =9.44, MColleague =6.28, MStranger =2.37, MCashier =3.23;
see supplementary appendix for a test of significance). The only
non-significant contrast was between the cashier and the stranger,
thus supporting the effectiveness of our manipulation of per-
ceived closeness.

Results. Consistent with Study 1, people rated the relative like-
lihood of contracting the coronavirus from close others (i.e., the
friend or family member) to be lowest (i.e., significantly lower
than the average person, which was 50), while the relative like-
lihood of contracting the coronavirus from the cashier was
evaluated to be the highest (significantly greater than the average
person) (Mgriend = 44.91,  Mgamiy = 39.66, Mcolieague = 50.06,
Mitranger = 55.33, Mcashier = 59.45; H1). See Fig. 2 for point
estimates and supplementary appendix for contrasts and differ-
ences from the average person. These effects were robust when
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controlling for the time that people expected to interact with
members from each group (see supplementary appendix).

Discussion. This study showed that people estimated the relative
likelihood of contracting the coronavirus to be greatest for the
cashier and the stranger, while they assigned the lowest prob-
ability to their friends and family members. Compared to Study 1,
this Study 2 used a concrete scenario to hold constant exposure to
group members. The results were largely consistent with those of
Study 1. These results also demonstrate that people do not
assume family members are more likely to spread the coronavirus
when encountering them in the same setting (instead of at home).
Thus, Study 2 largely supports the hypothesis that people judge
the probability of contracting the coronavirus from close (vs.
distant) others to be lower (H1).

Nevertheless, the key limitation of this study—as in Study 1—
was the measure of the relative likelihood of contracting the
coronavirus against an average. Again, this measure could have
been misunderstood by participants such that they could have
compared themselves with an average person.

Study 3: supermarket replication

This study had the objective of testing whether people judged the
probability of contracting the coronavirus to be greater for
strangers (vs. friends) (H1) using a between-subjects experimental
design. This study and all measures were preregistered on
aspredicted.org (preregistration number “70230”, registered July
8, 2021°).

Procedure.  Participants (301 ~ MTurkers, Mg =43.2,
SD,g. = 13.5, Percent female =48.5) imagined that they were
shopping and that they had talked to a stranger as well as a friend.
Participants imagined that they were starting to cough and sus-
pected that they had contracted the coronavirus. We asked par-
ticipants to imagine a friend that they had not seen in the past
weeks and therefore could not know whether s/he followed the
recommendations of the Centers for Disease Control and Pre-
vention (CDC). Moreover, we asked participants to imagine that
neither wore a mask and that they talked for 15 min at 1m to
make sure that they could potentially have been contracted the
Coronavirus COVID-19 (“Imagine you went shopping four days
ago. On this day in the supermarket, you met only two persons: A
stranger and a friend that you had not seen for 2-3 weeks. You
don’t know if any of the two, the stranger or the friend, has already
been vaccinated or had contracted COVID-19. You talked with
each, the friend, and the stranger, for about 15 min. You are not
aware whether the friend or the stranger have followed best
practices from the Center for Disease Control in the US (CDC"). In
these conversations, you were standing close, at a distance of 1 m.
Neither the stranger, friend, or yourself were wearing masks. After
this visit to the supermarket, you had been primarily at home, and
not seen anybody. Imagine, you now start coughing and think that
you have been infected with the coronavirus.”).

Measures. Next, we asked a series of questions about who was
most likely to have spread the coronavirus (“Assume you would
have been infected with the coronavirus. Who would you think
had infected you with the coronavirus?”, 1= “friend”,
2 = “stranger”).

They also responded to several questions on various risk
components assigned and the probability they would have
assigned to the stranger and the friend (likelihood of contraction:
“I will contract COVID-19 after interacting with [your friend/the
stranger] in the supermarket”, becoming symptomatic: “I will
become symptomatic for COVID-19 after interacting with [your

friend/the stranger] in the supermarket”, suffering consequences:
“Assuming I have contracted COVID-19 after interacting with
[your friend/the stranger], I will experience the worst symptoms
possible”, overall threat: “Interacting with [your friend/the
stranger] in the supermarket is a threat to my personal health”,
all ranging from 1= “Strongly Disagree” to 10 = “Strongly
Agree”). These measures allowed us to collect initial data about
which components of risk systematically vary between close (vs.
distant) others and would contribute to the perception of threat.
Participants then answered several demographic questions
including age and gender.

Test of manipulation. We conducted a posttest of perceived
closeness with fifty-five participants from MTurk (Mg = 38.3,
SD,ge = 11.6, Percent female = 36.4) and using the same question
as in the pretest from Study 2. A linear mixed model showed that
the friend was perceived to be closer than the stranger
(MEriend = 8.02, Msgpranger = 3.05, b=5.15, SE=042, t=12.3,
p<0.0001). Thus, the manipulation of perceived closeness
worked as intended.

Results. Respondents indicated who they believed they had
contracted the disease from (binary response: “friend” vs.
“stranger”). Respondents were more likely to identify the stranger
as the person infecting them with COVID-19 (exact binomial test:
Prriend = 23%, Psiranger = 77%; p < 0.001). The results for the risk
measures are reported in the supplementary appendix.

Discussion. Study 3 showed that—holding constant exposure
time, mask-wearing, the (lack of) knowledge about the person’s
current vaccination status, and their prior coronavirus infections
—that people are significantly more likely to assume that a distant
(vs. close) person (i.e., a stranger vs. a friend) infected them with
the coronavirus (H1).

One limitation of Study 3 is that this study used, as the
previous studies, a within-subjects design, which could be subject
to order effects or survey fatigue. Thus, the next studies will use
between-subjects designs.

Study 4: invitation to join the dinner table

Study 4 had the objective of not only testing whether people judge
the probability of infection to be lower for friends (vs. stranger;
H1), but also whether this judgment increases people’s intention
to physically distance from that person. Specifically, this study
uses a between-subject design to examine whether the overall
increased perception of risk for strangers (vs. close friends) would
lower people’s intention to decline an invitation for dinner
(H2, H3).

Procedure. Four hundred and two MTurkers (Mag =41.0,
SD.g. = 12.5, Percent female =49.0) imagined that they were
going for dinner. At the beginning of the study, we asked parti-
cipants to indicate the name of a good friend. Importantly, they
were advised to only choose a person that they had not heard or
seen during the past 2 weeks (“Please name the first name and the
first letter of the last name (Example: Peter F.) of a close friend.
Important: Please choose a close friend that you have not talked to
about the coronavirus in the past 3 weeks, do not know whether
the friend follow social distancing and mask recommendations,
and are not aware of whether the friend got vaccinated.”) This was
done to guarantee that people did not know whether the person
engaged in social distancing.

In the friend condition, participants imagined that they were
invited by the friend that they had named. In the stranger
condition, participants imagined being invited by a stranger:
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“Imagine you are going for dinner at an indoor restaurant. When
ordering, [your good friend “name of friend”/a stranger] is
approaching you and starts talking to you. You exchange some
phrases. Neither [your good friend “name of friend”/a stranger]
nor you wear masks. You talk at a distance of about 3 feet (~1 m).
The conversation seems interesting. You don’t know if [“name of
friend”/the stranger] has been vaccinated. [“name of friend”/The
stranger] invites you to join her/his table for dinner.”

Measures. We asked several measures that should identify which
risk component would contribute to considering the stranger a
greater threat than the friend. This allows us to identify whether
people assess the probability of contracting the coronavirus from
friends to be lower than for strangers, as they judge the former to
be less likely to be infected with the virus or to be less likely to
infect them with the virus. Thus, relative to Study 3, we also
measured whether the person was infected with the virus. Spe-
cifically, we asked: “[Your friend/The stranger] is likely to have
COVID-197, contraction: “Assuming [your friend/the stranger]
had COVID-19: I will contract COVID-19 after interacting with
[your friend/the stranger] at the dinner”, becoming symptomatic:
“Assuming you contracted COVID-19: I will become sympto-
matic for COVID-19 after the dinner with [your friend/the
stranger]”, suffering consequences: “Assuming I have contracted
COVID-19: T will experience the worst symptoms possible” as
well as the overall risk of the person they evaluated: “Interacting
with [your friend/the stranger] at the dinner is a risk to my
personal health”, ranging from 1= “Strongly Disagree” to
10 = “Strongly Agree”).

We asked for the intention to join the dinner (“How likely are
you to join the table of [name of the friend/the stranger]”, ranging
from 1 =“Not likely at all” to 10 = “Very likely.”

Next, we assessed a host of alternative explanations that could
also determine whether people would join the table of the friend
(stranger), namely, whether respondents imagined fearing to
offend the other person when declining the invitation (“Please
assess the following questions and statements on how much you
would offend if declining to attend the dinner. To what extent do
you think would feel...” “Offended”, “Judged”, “Insulted”, “Hurt”,
ranging from 1= “Not at all” to 7 = “Very”; « = 0.95).

We also asked the extent to which respondents missed the
imagined person (“I miss having interactions with [name of the
friend/stranger]”, “I miss the pleasure of the company of [name of
the friend/stranger]”, “I miss having [name of the friend/stranger]
around”; a = 0.99), their fear of missing out on something when
not joining for dinner (“I would feel regretful of missing the
dinner”, “I would feel sad if I was not capable of participating in
this dinner due to constraints of other things”, “I believe I am

falling behind compared with others when I don’t join [name of
the friend/stranger] for the dinner”, “I would feel anxious when I
don’t join [name of the friend/stranger] for the dinner”, “I feel
anxious because I know something important or fun must
happen when I would miss the dinner with [name of the friend/
stranger]”; « = 0.93), and their interest in joining the other table
(“This dinner would be entertaining”, “I am inclined to join the
dinner because of the other person”, “I would be interested in
joining the dinner”, “The food is the enticement to join the
dinner”, “This is my kind of dinner”, “This dinner would be
interesting”; o =0.93). All items were assessed using a scale
ranging from 1 = “Do not agree at all” to 7 = “Completely agree.”

Finally, we asked whether they assumed that the person
followed social distancing and mask-wearing recommendations
“In the scenario, to what extent did you think/assume is following
guidelines for social distancing and mask-wearing?”, ranging
from 1="“Not at all” to 7= “Completely”. Then, participants
answered demographic questions.

Test of manipulation. Ninety-one MTurkers participated in a
posttest of perceived closeness (Mage = 39.1, SD,ge = 13.2, Per-
cent female = 46.2) that asked the same question as in the pretest
of Study 2. A t-test showed that the friend was perceived to be
closer than the stranger (Mpgyena=9.16, SD =151,
Miiranger = 3.76, SD =2.90; #(89) =11.10, p<0.001, d=2.33).
Thus, the manipulation of perceived closeness was successful.

Results. Table 2 summarized the results across the measures of all
components of risk as well as alternative explanations that could
explain the difference between friends and strangers, and that
likely affected their intentions to join for dinner.

Risk components. Overall, people thought that the friend (vs.
stranger) was less likely to be infected with the coronavirus, but,
assuming they were infected, they judged their probability of
contracting the virus equally. A follow-up regression analysis with
probability of contracting the coronavirus as the dependent
variable and conditions, as well as infection status of the person as
independent variables revealed that the increased probability of
the stranger to have the coronavirus fully explained the difference
in the probability of contracting the coronavirus from that person
(Brnfected = 0.65, SE =0.05, £(399) = 14.28, p<0.001; Bpriena =
—0.002, SE=0.20, #(399) =—0.01, p=0.99). Interestingly,
respondents assumed that, given they would get symptoms, those
symptoms would be more severe for strangers than friends
(Bsymptoms = 056, SE = 0.04, £(399) = 12.85, p < 0.001; Beyiena =
—0.53, SE = 0.21, £(399) = —2.55, p = 0.01).

Table 2 Results across all measures (Study 4).

Measure MEiend SD Msiranger SD t(400)? p d
Probability person being infected 4.02 217 4.59 513 2.62 0.009 0.26
Risk contracting virus (given infection) 473 2.43 5n 2.47 1.52 0.13 0.15
Risk becoming symptomatic (given contraction) 5.56 2.38 5.91 2.42 1.43 0.15 0.14
Risk severity of symptoms (given symptoms) 3.78 2.36 4.50 2.57 2.92 0.004 0.29
Overall risk 5.53 2.62 6.78 2.67 4.76 <0.001 0.48
Intention to join dinner 8.05 2.84 3.89 293 14.47 <0.001 1.44
General interest in dinner 5.21 1.20 3.50 1.50 12.69 <0.001 1.27
Extent to which person is missed 5.83 118 2.50 1.66 23.21 <0.001 2.32
Fear of missing out on something 4.01 154 2.51 1.53 9.80 <0.001 0.98
Fear of offending person 3.80 1.90 3.62 1.59 1.01 0.31 0.10
Social distancing 3.51 1.81 2.41 1.61 6.45 <0.001 0.64
aThe degrees of freedom were 400 for all analyses.

| (2022)9:59 | https://doi.org/10.1057/s41599-022-01052-4



ARTICLE

Table 3 Regressions predicting the risk of the person (Study 4).
No controls With controls
B SE t p B SE t p

Risk_PersonPositive 0.37 0.06 6.18 <0.001 0.33 0.06 5.65 <0.001
Risk_Contraction 0.28 0.05 5.39 <0.001 0.26 0.05 522 <0.001
Risk_Symptoms 0.18 0.05 3.56 <0.001 0.16 0.05 3.25 0.002
Risk_Consequence 0.13 0.05 2.55 0.02 0.14 0.05 2.81 0.01
Age 0.01 0.01 1.64 on
Gender[Female] —0.06 0.19 -0.3 0.77
DemocraticPolitic.Orient. 0.05 0.1 0.47 0.64
Contracted[Yes] -0.37 0.28 -135 0.18
Contracted[No] -1.01 0.44 —-2.32 0.03
KnowlInfected[Yes] —0.09 0.2 —0.44 0.67
KnowlInfected[No] —-0.45 0.73 —-0.62 0.54
Vaccinated[Yes] 0.61 0.17 3.57 <0.001
LeaveHome —-0.18 0.06 —-3.13 0.002
FollowMasking -0.09 0.03 31 0.003
FollowDistancing -0.17 0.06 -3.09 0.003
Constant 1.52 —0.28 55 <0.001 199 0.85 234 0.02
R2 0.48 0.55
Adjusted R2 0.47 0.54
Residual SE 1.97 (df=397) 1.85 (df =386)
F 90.28 (df =4; 397); p<0.001 32.09 (df =15; 286); p<0.001

Predicting overall risk. We examined what predicted the overall

risk that the other person posed. The regressions showed that the Perceived threat )

probability that the person was infected with the virus (B = 0.37, P 0a6p =000 b0 000!

P <0.001) and the likelihood of contracting the virus from that

person (B=0.28, p <0.001) determined respondents’ risk judg- Friend vs. Intention to Join

ments of that person. The effect of getting symptoms (B = 0.18, Stranger o Dinner

p<0.001), or even the worst possible symptoms (B=0.13,
p=0.02) was weaker. See Table 3 for the results of the regres-
sions, with and without adjusting for controls.

Alternative explanations. Respondents stated they were more
likely to join their friend at dinner than the stranger. Moreover,
respondents indicated that they were generally more interested in
a dinner with a friend than a stranger, missed the friend more
than the stranger, felt that they would miss out more when not
joining with a friend, and assumed that their friend was more
likely to follow social distancing rules. We controlled for those
alternative explanations in the regression analysis (Table 3) and
in following mediation analysis.

Mediation analysis. We examined whether differences in per-
ceived threat of the persons explained why people were more
inclined to join their friend (vs. the stranger) for dinner using a
mediation model with bootstrapped estimates. We used condi-
tions as independent variable, perceived threat as mediators, and
the intention to join dinner as dependent variable. The indirect
effect via perceived threat (b=0.18, Clgsy = [0.10; 0.27],
SE = 0.04) was significant. The direct effect of condition (friend
vs. colleague) on intention to join dinner remained significant
(b=10.99, Clysq, = [0.85; 1.14], SE=0.07, t =13.45, p < 0.001).
Next, we included all alternative explanations as potential
mediators. The indirect effect via perceived threat remained
significant (b = 0.12, Clgse, = [0.06; 0.19], SE = 0.03). Moreover,
the indirect effects of general interest in the dinner (b=0.47,
Clyse, = [0.34; 0.60], SE=0.07), and expectations of following
social distancing (b = 0.06, Clgse, = [0.01; 0.11], SE = 0.02) were
significant. Neither the indirect effect via fear of missing out
(b= —0.004, Clys, = [—0.10; 0.09], SE = 0.05), nor offending the
other person (b=0.005, Clgse, = [—0.01; 0.02], SE =0.01), nor

Fig. 3 The mediational paths of condition on intention to join dinner without
controls (Study 4).

missing the person (b= 0.14, Clys¢, = [—0.06; 0.35], SE =0.10)
were significant. While the alternative explanations captured a
significant part of the variance of conditions on intention to join
for dinner, the direct effect remained significant (bgyieng = 0.39,
Close, = [0.21; 0.57], SE=0.09, t=4.20, p <0.001), suggesting
that people still felt strangers were more of a threat, regardless of
these other factors that could have otherwise explained the
relationship.

Together, the mediations demonstrate that the perceived threat
remained a significant predictor of the effect of close (vs. distant)
others on intentions to join the dinner (H3). See Figs. 3 and 4 for
individual paths of the mediation model.

Discussion. This study showed that people assess the threat of
friends (vs. a stranger) to be lower, which eventually also affects
their intention to have dinner with that person—holding constant
several things like the time they interacted before the invitation,
mask-wearing, and the unawareness of the other person’s vacci-
nation status.

This result held even when controlling for alternative
explanations, such as a greater fear of offending the friend (vs.
the stranger) when imagining rejecting the invitation, or the
generally greater interest in having dinner with that person.

Study 5: park interaction

This final study had the objective of testing physical distancing
using a dependent variable designed to gauge respondents’
intentions to engage in physical distancing. In this study, we used
a social distancing task whereby respondents could indicate how
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/ Perceived threat
b=-0.46, b=-0.26,
p <0.001 P <0.001
/ Belief of social
/1 distancing
bh=0.61,
£ <0.001 b=0.10,
p=0.004
Offense to \
b=0.10, | Person ™~ 5=0.05
) p=031 p=0.12 , )
Friend vs. ¢ h=0.38.p<0.001 Intention to Join
Stranger c:b=1.17,p <0.001 Dinner
bh=151, b=0.09,
p <0.001 4 L p=0.13

Missing person
//

b=0.88,
P <0.001

\ \ Fear of missing /
out

b=1.07,
P <0.001

\ Interest in

Dinner

Fig. 4 The mediational paths of condition on intention to join dinner with controls (Study 4).

much distance they would intend to keep between themselves and
another person. This task has several advantages: First, while the
task measures intentions, it is an intuitive task that does not use a
rating scale. Thus, this task is arguably closer to measuring actual
behavior. Second, the nature of the task makes it less likely to
suffer from experimenter effects than self-reported measures
because there are not clearly better or worse distances to place
oneself in the task.

Procedure. Participants were recruited from MTurk and assigned
to four conditions (colleague vs. friend vs. friend direct vs. friend
social distancing) in this between-subjects experiment. We
excluded participants who indicated that they tested positive for
COVID-19 to rule out the possibility that their results were dri-
ven by the need for these participants to physically distance
themselves from others. This led to a final sample of 802 parti-
cipants, slightly exceeding the preregistered sample size (ie.,
N =800, Mpge = 38.5, SD,ge = 12.8, Percent female = 46.8). This
study and all measures were preregistered on aspredicted.org
(preregistration number “41200”, registered May 17, 2020°).

Participants imagined that they met a person in a park. Again,
we asked participants to indicate two persons: A good friend and
a distant work colleague. Importantly, participants received the
instructions that both had to live in the same city to guarantee the
scenario was realistic.

Next, we presented participants with the interventions. Across
all conditions, participants first read the sentence: “The new
coronavirus has become a major health crisis. In the US alone,
more than 1.5 mill people are infected with the virus and more
than 90.000 have died.” Again, the interventions only were
provided in the “friends” conditions (but not in the colleague
condition), as they should attenuate the effect of friends on risk
and physical distancing intentions.

8

The first intervention (“friend risk”) directly aimed at making
people more attuned to the idea that friends pose a significant
risk. The condition read as follows: “Friends are most likely to
spread COVID-19: One gets closer when speaking to friends (i.e.,
less than 6 feet) and talks longer than with anyone else (i.e., more
than 15min). This increases the likelihood of transmitting of
COVID-19. In pandemics, friends are your enemies!”

The second intervention (“friend distance”) was included to
test whether generic social distancing measures could already
attenuate the bias exhibited against friends. Thus, we included a
message reminding people of social distancing, which read as
follows: “Lack of physical distance makes it likely to spread
COVID-19: If one is close to others (i.e., less than 6 feet) and if one
talks longer (i.e., more than 15 min), more virus material is seeded.
This increases the likelihood of transmitting of COVID-19. Do not
get too close to anybody!”

The time was fixed between 15 and 40 seconds to make sure all
participants closely read the text of the shown intervention. The
site was followed by a message again displaying the last sentence
of the intervention.

Next participants imagined that they would meet the friend (vs.
colleague) in the park. The exact conditions read as follows:
“Imagine you now meet [colleague’s/friend’s name] in the park.
Imagine talking with [colleague’s/friend’s name] for some
minutes.”

Measures. Participants then had to rate the risk of contracting
coronavirus from the imagined person: “Assess following answers
and statements concerning the risk of contracting coronavirus of
[colleague’s/friend’s name].” Participants also rated the five items
of the 10-item scale from 18 on their overall perception for risk of
getting infected with the coronavirus (“I think my chances of
getting infected with the coronavirus are” 1= “Zero” to
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Position

Red dots represent mean vakies per group

Fig. 5 The effect of condition on physical distancing intentions. Note: Red dots show median values (Study 5).

», o«

6 =“Very large”; “I am sure I will NOT get infected with the
coronavirus” 1= “Strongly disagree” to 6= “Strongly agree”;
“There is a chance, no matter how small, I could get the cor-
onavirus” 1 = “Strongly disagree” to 6 = “Strongly agree”; “What
is your gut feeling about how likely you are to get infected with
the coronavirus” 1 = “Extremely unlikely” to “Extremely likely”;
“I feel T am unlikely to get infected with the coronavirus”
1 =“Strongly disagree” to 6 = “Strongly agree”; « = 0.81). Then
participants had to indicate how close they would stand to the
person using an online social distancing task (this study could not
be conducted offline as none of the authors’ universities would
have allowed that study). The task displayed a scene in the park
including the shadow of a person. Participants were asked to
imagine that this person was their friend (vs. colleague): “In the
previous situation when you imagined meeting in the park, how
close would you stand to [colleague’s/friend’s name]? You are the
green person on the left-hand side, indicate how close you would go
to on the right. To do so, drag and drop the green person. Then
click ‘Submit’” The online social distancing task is shown in the
supplementary appendix. To measure the distance that people
took, we used the vertical distance between both people that was
automatically registered by the task (i.e., the pixels on the x-axis
were registered automatically. Then, participants answered sev-
eral questions about their demographics (i.e., age, gender, political
orientation) and several COVID-19 related control variables, such
as whether they currently leave their homes (“How often do you
leave home at the moment (e.g., for shopping, the pharmacy)?”,
ranging 1= “Once per month or less” to “More than twice
per day”).

Manipulation check. The manipulation check of closeness
showed that the manipulation worked as intended. The one-way
ANOVA showed that the colleague condition was perceived to be
less close than all other conditions irrespective of the intervention
(F(3,798) = 111.25, p<0.0001, #2=0.29; Mcolleague = 3.04,
SD - 145, MFriend - 538, SD - 164, MFriendRisk = 532,
SD = 1.66, MEyiendDistance = 5-40, SD = 1.52). All contrasts with
the colleague condition were significant (ps < 0.0001) and none of
the contrasts among the friend conditions were significant
(ps > 0.60).

Results. Consistent with our previous studies, the one-way
ANOVA (F(3,798) =371, p=001, 72=0.01; Mgrenqa=3.25,
SD - 085, MColleague - 349, SD - 091, MFriendRisk = 352,
SD =1.04, MFriendDistance = 3-35, SD =0.92) and the post-hoc
contrast (B=—0.24, #(798) = —2.58, p=0.017, d=0.26; H1)
showed that in the no-intervention conditions, people perceived

interacting with their friend as less risky than interacting with
their colleague.

The one-way ANOVA (F(3,798) = 3.83, p = 0.01, 2 =0.014;
Meriena = 676.98, SD = 209.25, Mcqlicague = 746.08, SD = 199.67,
MeEriendrisk = 713.49, SD = 209.04, MeEriendDistance = 717.78,
SD =194.88) also showed that respondents in the no-
intervention conditions intended to keep less physical distance
with the friend than with the stranger (B= —69.09,
t(798) = —3.37, p=0.001, d=0.34; H2; see supplementary
appendix for all contrasts).

The interventions successfully increased physical distancing
intentions (Fig. 5). The interventions, which all aimed at
increasing distance from friends, were effective. Participants
assigned to those conditions intended to keep a greater physical
distance than participants who were randomly assigned to the
friend condition (i.e., without any intervention). The mediation
analyses supported the role of perceived risk (H3) and showed
that the interventions reduced this link (see supplementary
appendix).

Additional mediation analyses revealed that the interventions
reduced the perceived risk, which affected physical distancing
intentions (see supplementary web appendix).

Discussion. This study used a task designed to measure physical
distancing intentions to demonstrate the robustness of the results.
Respondents intended to keep a greater distance from their col-
leagues (vs. friends), which was caused by increased perceptions
of threat.

Second, this study also tested several interventions aimed to
increase the intention to keep a greater physical distance from the
friend. Communicating the risk of the friend and providing a
generic physical distancing message both reduced intentions to
stand close to the friend.

While experimenter’s demand could have caused the responses
in the previous studies, the more intuitive measure of physical
distancing intentions used in this study was less obvious to
participants. At the same time, despite the high face validity of
this task, one limitation is that the task was not validated. Finally,
also this study measured intentions and not actual behavior.
Thus, the behavioral implications of this study—despite using a
social distancing task—are limited.

General discussion

The coronavirus pandemic has significantly changed the way we
live. In this paper, we document an effect that potentially con-
tributes to the spread of the pandemic: People consistently assign
less risk to their friends and engage in lower physical distancing
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intentions as compared to other more socially distant groups—
including strangers and colleagues.

Five studies support this hypothesis: Study 1, which included
two large-scale surveys conducted in the US and Canada, pro-
vided initial evidence that people who were previously known to
individuals—especially friends—were systematically thought to
pose less risk than strangers. Study 2 used a more controlled
design to corroborate these findings. Study 3 used another
scenario-based study to replicate these effects in a different social
setting. Study 4 replicated these findings and found that this belief
that friends are less risky translated into behavioral intentions to
join a friend at a dinner. This study also revealed that people
primarily underestimate the probability that a friend (vs. a
stranger) has the coronavirus—which fully explained their belief
that the risk of contracting the coronavirus from a friend was
lower than for strangers. Study 5 provided initial evidence that
highlighting the fact that friends can be more likely to spread the
coronavirus—as we interact with them more often and for a
longer period—attenuated this tendency to assess friends as less
risky and restored physical distancing. However, this friend-
specific intervention was not more effective than a generic phy-
sical distancing reminder at promoting physical distancing
intentions targeted toward friends.

The key contribution of this paper is revealing one of the
mechanisms that potentially contributes to the spread of the
novel coronavirus: People underestimate the risk that friends—
and other close contacts—pose, even though close others are most
likely to facilitate the spread of COVID-19 (13). Indeed, recent
studies not only find that mainly close contacts such as family
members, or community contacts spread the disease (Bohmer
Merle et al., 2020; Burke et al., 2020; Ghinai et al., 2020), but also
that social contacts play a critical role in spreading the disease
(Gudbjartsson et al, 2020; Yong et al, 2020). Moreover, we
provide evidence for two interventions that can attenuate this bias
in our underestimation of the risk of friends (in Study 5). This
study showed that both directly emphasizing that it is important
to keep physical distance as well as pointing out that people often
underestimate the risk of friends compared to others effectively
increases the physical distance people intend to have when
socializing with friends.

This paper, therefore, contributes to research on behavioral
science called for by international organizations (WHO, 2020), as
well as scientists (Bavel et al., 2020) by highlighting a critical area
for future intervention: reducing the perception that friends are
less risky and more trustworthy than strangers, colleagues, and
more socially distant others. This insight, i.e., that people believe
that the probability of contracting the coronavirus from friends is
lower than for strangers because people assume that friends are
less likely to be infected with the coronavirus than strangers (see
Study 4) has direct implications for communicating the risk of
such close others. Specifically, one key communication strategy
could emphasize that friends pose a similar threat for spreading
the coronavirus as any other person.

There are several limitations of this research that require
mentioning. First, the studies primarily used participants from
Amazon MTurk. While this pool of participants yields similar
results as those in other samples (e.g., McCredie and Morey,
2019), samples from MTurk are specific in that participants tend
to be younger and more educated than the average population
(Thomas and Clifford, 2017). Even though Study 1 does not use
MTurk samples, we note that there is the possibility that the
results of the other studies are affected by particularities of
MTurkers. The second limitation that should not go unmen-
tioned is that throughout our studies, we relied on self-reported
measures and thus self-reported risk assessments as well as
physical distancing intentions instead of actual physical

10

distancing. While using a behavioral task for gauging social dis-
tancing (in Study 5), future studies should examine actual phy-
sical distancing between friends and strangers to provide
additional behavioral evidence for the results that the reported
studies provided.

Data availability
All data and variables are accessible under https://osf.io/7g3ds/?
view_only=27¢c23a42455949¢091{82{td1532b198.
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Notes

1 https://coronavirus.jhu.edu/region/united-states

2 https://osf.io/7g3ds/?view_only=27c23a42455949¢091f82ffd1532b198
3 https://aspredicted.org/MKN_FHF

4 https://www.cdc.gov/coronavirus/2019-ncov/index.html

5 http://aspredicted.org/blind.php?x=>5cx7qx
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