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Abstract

Although most protective behaviors related to the COVID‐19 pandemic come with

personal costs, they will produce the largest benefit if everybody cooperates. This study

explores two interacting factors that drive cooperation in this tension between private

and collective interests. A preregistered experiment (N=299) examined (a) how the

quality of the relation among interacting partners (social proximity), and (b) how focusing

on the risk of self‐infection versus onward transmission affected intentions to engage in

protective behaviors. The results suggested that risk focus was an important moderator of

the relation between social proximity and protection intentions. Specifically, participants

were more willing to accept the risk of self‐infection from close others than from

strangers, resulting in less caution toward a friend than toward a distant other. However,

when onward transmission was the primary concern, participants were more reluctant to

effect transmission to close others, resulting in more caution toward friends than

strangers. These findings inform the debate about effective nonclinical measures against

the pandemic. Practical implications for risk communication are discussed.

1 | INTRODUCTION

To curb the spread of the SARS‐CoV‐2 virus, governments have

introduced regulations that put the wearing of face masks in the center

of their efforts. Despite concerns that masking may instigate a “false

sense of security” (WHO, 2020; but see Seres et al., 2021), protective

masks have become compulsory for the general population in many

places. While they protect both the wearers and the social environment,

it is the primary goal to minimize onward transmission. To ensure

maximum compliance with mask‐wearing mandates (see also Eikenberry

et al., 2020; Howard et al., 2021), it is important to find out how

individuals can be motivated to engage in behaviors that benefit others

and accept the personal costs they come with, in particular the

inconveniences that are caused by wearing a mask. Thus, it must be

asked how compliance with masking and other voluntary protection

behaviors can be effectively promoted.

A common framework for the study of how short‐term personal

interests (e.g., avoid the costs of wearing masks) are traded off against

long‐term public interests (e.g., effectively curb the spread of the virus) is

the concept of “social dilemmas” (Dawes, 1980; Van Lange et al.,

2013; Parks et al., 2013; Spadaro et al., 2022). Social dilemmas depict a

conflict where everyone has an incentive to minimize one's personal costs

of cooperation (both financial and psychological) while profiting from the

compliance of the others. Mask‐wearing and many other protective

behaviors in the context of the COVID‐19 pandemic seem to correspond

to this particular type of conflict (Van Bavel et al., 2020). Hence, the social

dilemma literature has been extensively referenced to provide advice for

policy makers (Johnson et al., 2020; Korn et al., 2020). At the same time,
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there are doubts whether the social dilemma concept provides a useful

model to guide policy‐making in the pandemic (e.g., Romano et al., 2021).

Research on social dilemmas is strongly predicated on the

economic theory of strategic games (von Neumann & Morgenstern,

1944; Rapoport, 1966). While classic game theory models coopera-

tion in social dilemmas purely as a function of utility, more recent

extensions also consider psychological processes (e.g., Camerer,

2003). Specifically, individuals' beliefs and experiences, affective

states, personality, or the availability of cognitive resources have

been considered in formal games (see also Van Lange et al., 2013;

Parks et al., 2013).

While individuals' benefits of cooperation versus defection are

typically fixed, like the prisoner's dilemma game (Dawes, 1980), they

are more difficult to allocate in applied social dilemmas like those

arising from the COVID‐19 pandemic. This may be one reason why it

is not always straightforward to translate experimental results from

formal games into management advice for the COVID‐19 pandemic

response (Romano et al., 2021). For instance, the personal benefit of

defection in the mask‐wearing dilemma is determined by how

strongly one feels inconvenienced. Also, the benefit of cooperative

behavior like voluntary masking is determined by one's estimation of

how big a common threat the pandemic poses, and how likely one

thinks that protective masks may reduce the associated risks.

Notably, the threats of the pandemic are rather complex because

they not only comprise the danger of contracting the virus but also

the subsequent risk of transmitting it to others (see also Brewer et al.,

2007; Sheeran et al., 2014; for the role of risk perception in health

behavior more generally).

Moreover, while there is no room for social preferences in

classic game theory, more recent research on social dilemmas

converges on the notion that trust and reputation are important

drivers of cooperation (Krueger et al., 2020; Van Lange et al.,

2013). Therefore, characteristics of the decision environment and

the interacting partners are equally important to understand the

dynamics of cooperative choice. Specifically, it can be expected

that the relation between those who interact plays an important

role. This relation, however, is rarely specified in laboratory

studies on strategic games (but see, e.g., De Cremer & van Dijk,

2005; Krueger et al., 2016). Instead, their primary interest is to

study the interaction of complete strangers to learn how trust

and reputation develop over repeated interactions (Krueger et al.,

2020; Van Lange et al., 2013).

In contrast, COVID‐19 dilemmas often involve close others like

friends or relatives. As there is ample evidence that the affective

proximity of social relations is an important predictor of behavioral

decisions (e.g., Akerlof, 1997; Baldwin, 1992; Trope & Liberman,

2010), it is vital to consider the proximity of relations among

individuals who interact to understand when and why people fail to

cooperate. The current research thus focuses on social proximity and

risk perception as determinants of COVID‐19 protection behaviors.

We build on prior research in basic and applied social psychology to

study the motivational forces that drive pandemic behavior in the

area of conflict between personal and collective interests.

We propose that engaging in voluntary protective behaviors

depends on both the quality of the relation with one's interaction

partner and the specific allocation of risk. In essence, we suggest that

a focus on the relative risk for oneself versus others moderates the

relation between social proximity and voluntary protection behaviors.

In more detail, if individuals focus on self‐infection, we predict that

they will report a higher readiness to practice protective behaviors

when interacting with socially distant others, compared to close

others (H1). In contrast, if onward transmission is in people's focus, a

reverse pattern could emerge (H2).

This article reports an experiment to test these predictions.

Before we explain our experimental approach in more detail, we

provide more background for the above hypotheses. Note that we

rely in part on the extant social dilemma literature to build our

argument. However, our research was not designed to test any

particular theory of cooperation in social dilemmas (e.g., Balliet et al.,

2017; see Parks et al., 2013; for a review). Rather, we are convinced

(see also Van Bavel et al., 2020; Johnson et al., 2020) that social

dilemmas provide a useful conceptual framework to derive predic-

tions about relevant factors that may drive individuals' behavioral

response to the pandemic.

2 | PRESENT RESEARCH

The processing of social information, and thus, the behavior towards

others, is at least partially determined by social proximity (Akerlof,

1997; Baldwin, 1992; Trope & Liberman, 2010). We define social

proximity broadly as the closeness of the personal relation with

another individual. That is, social proximity is high when an

interaction involves a socially close other like family members or

friends, while social proximity is low when interacting with socially

distant others like strangers.

How does this closeness to others affect pandemic behaviors in

everyday social interactions? Research on social dilemmas suggests

that social proximity raises decision makers' cooperation expecta-

tions, which may in turn increase actual cooperation (Krueger

et al., 2020; see also Bogaert et al., 2008). Thus, individuals should

be more inclined to practice protection behaviors when interacting

with close relatives or friends compared to interacting with unknown

strangers. But importantly, we argue that cooperation with close

versus distant others will depend at least in part on individuals' focus

on their own versus others' risks, which adds an important

qualification to basic assumptions from social dilemma research.

How could a divergent risk focus on self‐infection versus onward

transmission impact COVID‐19 protection behaviors? Earlier

research showed that increasing the salience of social connectedness

enhanced cooperation in a social dilemma (Utz, 2004). In line with

this finding, Cornelia Betsch et al. (2013) demonstrated that

communicating the collective benefit of vaccination increased

individuals' intentions to get inoculated. Hence, focusing on potential

harm to others may be a viable strategy to promote protective

behaviors.
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Some preliminary evidence pointing to the benefits of directing

people's attention toward the concrete risk of others within a

COVID‐19 context was provided by Lunn et al. (2020). In this study,

participants viewed informational posters that highlighted either the

possibility of multiple onward infections (i.e., exponential transmis-

sion rates) in an abstract fashion or the risk of infecting identifiable

others. Compared with a purely information‐based poster, partici-

pants in the personalized focus conditions reported higher intentions

to practice social distancing. In addition, it was shown that

prosociality predicted pandemic health behaviors like mask‐wearing

and social distancing (Campos‐Mercade et al., 2021).

A second line of research also suggested beneficial effects of

focusing on the risks of others (Atanasov et al., 2015; Garcia‐

Retamero & Galesic, 2012). Generally, people become more risk‐

averse when their choices would affect others, rather than

themselves. Indeed, research on the self‐other risk distinction

documents that under some circumstances, decision makers were

more cautious if they were choosing for others (see Polman & Wu,

2020; for a review and meta‐analysis). Medical and safety decisions

(e.g., mammography screenings, see Atanasov et al., 2015) were

found to be more cautious, while other interpersonal choices that

involve social risks (e.g., asking someone out on a date) were riskier

for others than for the self (Polman & Wu, 2020).

This pattern is consistent with a more general tendency for

illusory optimism regarding one's own future which implies that

people often feel to be better off than the average (Zell et al., 2020).

This optimism also manifests itself when people think about adverse

future life events (Moutsiana et al., 2015; Oettingen et al., 2019;

Sharot, 2011). A common finding in this area of research is that

decision makers underestimate the likelihood of negative events

even if they are presented with realistic information about the actual

risks they face (e.g., Garrett & Sharot, 2017; Sharot et al., 2011).

Responses are generally more accurate (i.e., to a lesser extent

optimistically biased) when participants estimate the likelihood of the

same event for others (e.g., Weinstein, 1980).

In the context of COVID‐19, it was shown that risk perception is

susceptible to this optimism bias (Druică et al., 2020; Park et al.,

2021). Following this line of reasoning, a focus on the risks of others

could lead to more accurate appraisal of the pandemic risks, and

therefore in turn to more caution in handling one's own role during

the pandemic. These considerations and further consistent evidence

obtained recently in a COVID‐19 context (e.g., Christner et al., 2020;

Enea et al., 2022; van Hulsen et al., 2021; Jung & Albarracín, 2021)

emphasize the potential of prosocial messages, that is, focusing on

the pandemic risks of others, to motivate protective behaviors.

However, more importantly for the present research, we argue that

risk focus is an important moderator of the relation between social

proximity and protective behaviors. Specifically, we expected more

protection behaviors when individuals interact with a socially distant

other (like a stranger) in a situation with salient risk of self‐infection,

but not when interacting with a friend in the same situation.

Our rationale was based on an extension of the optimism bias to

close others. While risk estimations generally become less biased and

more risk‐averse when made for others (Atanasov et al., 2015;

Weinstein, 1980), there is also evidence to suggest that social

proximity to the other person matters (Sharot, 2011; Weinstein,

1980; see also Kappes et al., 2018). Accordingly, the optimism bias

may spread to socially close others. In other words, people not only

estimate their own infection risk to be lower than that of peers, but

they also believe that their close friends and family have a lower

infection risk than the average peer.

This phenomenon is consistent with a social identity perspective

on (pandemic) risk taking (Cruwys et al., 2020; Cruwys, Greenaway,

et al., 2021). Cruwys, Stevens, et al. (2021) argue that a shared social

identity (e.g., membership of the same group), through increasing

trust toward in‐group members, attenuates perceptions of pandemic

risks. Hence, individuals would be expected to consider a situation as

less dangerous when it involves interacting with a close other. As a

consequence, the need to act cautiously and comply with protection

recommendations would be reduced. We claim that this is the case if

the self‐infection risk is salient. In such situations, individuals can

therefore be expected to interact less cautiously with friends than

with strangers. Hence, H1 states that in a situation with salient risk of

self‐infection, participants will be less inclined to comply with

protection recommendations (i.e., behave more recklessly) when

interacting with a socially close compared with a socially distant

other.

If onward transmission is the salient concern, illusory optimism

may still lead individuals to think that friends pose a lesser risk than

strangers. But earlier research shows that the anticipated negative

consequences of a COVID‐19 infection weigh heavier for close

others than for strangers (Maaravi & Heller, 2020). People may think

that their friends have lower infection risk than strangers, but if they

contract the virus, the consequences would be harsher for them than

for strangers. This may be an expression of higher empathic concern

for friends than for strangers, which could result in more cooperative

behavior (Pfattheicher et al., 2020).

On average, these counter‐acting forces may cancel each other

out resulting in comparable levels of recklessness among friends and

strangers when individuals focus on onward transmission. Pondering

the negative consequences for friends could also outweigh the

influence of the optimism bias and result in comparatively more

recklessness around strangers than if friends were involved. In a

situation with salient risk of onward transmission, participants would

then be more inclined to comply with protection recommendations

(i.e., behave less recklessly) when interacting with a socially close

compared with a socially distant other. Finally, possibly but perhaps

theoretically less plausible, when focusing on onward transmission,

participants may behave more recklessly toward friends than

strangers.

Because the first two considerations seemed equally plausible to

us, we did not preregister any prediction for the Move (onward

transmission focus) scenario (see below). We note however that the

idea of counter‐acting forces canceling each other out on average

essentially predicts a null effect for social proximity on the

recklessness score in this situation. The experiment was not designed
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to provide evidence for this null hypothesis. Our exploratory analysis,

therefore, tests the alternative hypothesis that compliance with

protection recommendations increases in interactions with socially

close others, relative to socially distant others (H2).

3 | METHOD

3.1 | Participants and design

In line with the preregistered sampling plan (see https://osf.io/

kab2p), 303 participants residing in Germany were recruited via

www.prolific.co (Prolific, Oxford, UK) to take part in a 5‐

minute online experiment hosted at www.soscisurvey.de (SoSciSur-

vey, Munich, Germany) on February 25, 2021. Participation was

compensated with €0.85. According to the preregistered exclusion

criteria, four participants were removed because German was not

their first language. So, the final sample size was N = 299 (MAge = 30.2

years, SD = 9.4; 115 female, eight participants indicated a sex other

than female or male or did not wish to disclose). Thirty‐four

participants indicated being members of a high‐risk group (two did

not want to disclose). In our sample, around one‐third of participants

reported having had been tested for COVID‐19 in the past months

(97 out of 299 participants; one did not disclose). Only four

participants reported a positive test result.

The experiment was run as a 2 (between, social proximity: friend

vs. stranger) × 2 (within, risk focus: self‐infection vs. transmission to

others) mixed factorial design. Participants were randomly assigned

to one of the two between‐subjects conditions. The order of

presentation of the within‐subject conditions (i.e., the two choice

scenarios; see below) was randomized to avoid sequence effects. The

experiment received approval from the local ethics review committee

before it was conducted. We report all manipulations, measures, and

exclusions.

3.2 | Materials and procedure

Participants were instructed to carefully read two situations describ-

ing everyday social interactions with some relation to the measures

currently in place to curb the spread of the virus. After reading these

scenarios, participants indicated on a slider scale between 0 and 100

which of two proposed actions they would prefer (the cautious action

was coded 0, the more reckless one was coded 100, see below). This

response, on each of the two scenarios, was our main dependent

variable, to which we henceforth refer as the “recklessness score.”On

the next page, participants answered questions about how they

perceived the situation in terms of risks and potential consequences,

before proceeding to the next scenario.

Two scenarios were designed to be tempting noncompliance

with current recommendations. That is, we described everyday social

interactions in which many people struggle to decide what the best

course of action would be. First, the Park scenario (self‐infection

focus) revolved around a conversation in a public park. It described a

situation in which participants may ponder to wear a face‐mask to

reduce the personal risk of incurring an infection. Second, the Move

scenario (onward transmission focus) described an individual's

decision to cancel a meeting with others due to a suspected

infection. In this case, participants were prompted to consider the

possibility that they had incurred the virus, albeit with only very mild

symptoms (a situation which, after all, many of us could find

ourselves in without even knowing; Day, 2020; Gao et al., 2021).

The two scenarios varied along the risk focus variable. The risk of

self‐infection was more salient in the Park scenario, while the risk of

transmitting the virus to others was more salient in the Move

scenario. Participants in both social proximity conditions (friend vs.

stranger) read the same scenarios. But the interaction partner

differed. According to the conditions, participants either read about

interacting with friends or about interactions with strangers in both

scenarios (see Table A1 at https://osf.io/kab2p).

In both scenarios, one option (coded 0) was to behave rather

cautiously and avoid any risks of infection or onward transmission.

This option was costly in terms of one's personal interests or habits.

The other option (coded 100) was more in line with one's personal

motives or routines, but also riskier in terms of possible infection or

transmission. Importantly, none of the alternative actions was strictly

prescribed or prohibited by the regulator. In Germany at the time of

testing, a common recommendation was to wear a face mask at all

times when interacting with others. Confirmed infections were

reportable to the health authorities, and caution was obliged when

an infection was suspected. Hence, we crafted the two situations in a

way that we could measure recklessness in terms of handling the

recommendations in place to curb the spread of the virus, yet without

running the risk of violating any governmental regulations or being

fined for one's behavior.

Right after indicating their preference for one of the actions in

each scenario, participants estimated the risk of infection in that

particular situation (for themselves in the Park scenario, and for the

other persons in the Move scenario), and how serious they thought

the consequences of an infection would be (for themselves vs. others,

0–100 scale on both items). In addition, they rated on 7‐point Likert

scales (anchored at 0 = “completely disagree” and 6 = “completely

agree”) to what extent they agreed with the following two statements

“I feel obliged to be particularly careful in this situation” (reverse

coded so that higher values reflect more recklessness) and “It would

be okay for me to deliberately take some risk in this situation.”

Next, participants provided three estimates of the risk of

contracting the virus in the upcoming four weeks (for themselves,

their best friend, and an unknown stranger of the same age and

gender) and rated on a slider 0–100 if they were more careful among

people they did not know or people they were familiar with (the

midpoint was labeled “both equally”). Moreover, participants rated on

a 5‐point Likert scale how fair, appropriate, and balanced they found

the measures currently in place to curb the spread of the virus

(0 = “completely disagree” to 4 = “completely agree”). These three

items were aggregated to form a composite measure of attitudes
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toward the current regulatory measures (Cronbach's α = .85).

Participants further indicated if they had taken part in any events

to protest these measures (only one out of 299 had). Participants

then filled in a German version of the Fear of COVID‐19 scale, FCV‐

19S (α = .85; Ahorsu et al., 2020; see Table A2 at OSF for the

translation), which captured individual differences in the experience

of fear, worries, and anxiety associated with the pandemic. Finally,

participants provided demographic information, including risk group

membership and whether they had been diagnosed with COVID‐19

in the past weeks.

4 | RESULTS

All analyses were performed in R (R Core Team, 2022). Descriptive

statistics for the main dependent variables are displayed in Table 1.

To test our main hypothesis that people will behave less cautiously

among friends than strangers in a self‐infection risk situation (H1), we

first performed a simple t‐test on the mean recklessness scores in the

Park scenario. Consistent with our prediction, mean recklessness was

higher in the friend condition than in the stranger condition, Welch‐

test t(294.7) = 3.04, p = .003, d = 0.35, see also Figure 1 and Table 1.

As a manifestation of optimism bias, this recklessness discrep-

ancy between social proximity conditions would be due to different

risk estimations for situations in which friends versus strangers were

present. Note that we preregistered this prediction as a secondary

hypothesis to explain the mechanism behind the response pattern

predicted by H1. However, there was no difference between

infection risk estimations for the Park scenario, t(296.6) = 0.42,

p = .677. By contrast, participants were more willing to deliberately

take some level of risk in the Park scenario when meeting a friend

rather than a stranger, t(296.8) = 2.19, p = .029, d = 0.25. Hence,

individuals' willingness to deliberately accept the risk of self‐infection

increased with social proximity. There were no differences between

the perceived seriousness of infection from friends or strangers, or

caution obliged toward friends or strangers (see Table 1).

These analyses were run analogously on the Move scenario, in

which the risk of transmitting the virus to others was more salient

than that of self‐infection. We had not preregistered a hypothesis for

the Move scenario and thus conducted an explorative test of H2. As

opposed to the Park scenario, individuals were, on average, more

reckless when around strangers compared with friends, t

(278.9) = 3.79, p < .001, d = 0.44, see also Figure 1. This recklessness

discrepancy cannot be explained by differential risk estimations. That

is, the estimated risk of transmitting the virus to others was not

different for friends and strangers, t(296.9) = 1.47, p = .142. However,

we again observed a difference in individuals' willingness to

deliberately take risks. People were more willing to accept the risk

of onward transmission when this involved infecting strangers than

when it concerned friends, t(292.1) = 3.12, p = .002, d = 0.36. In

addition, participants felt more obliged to take caution when

interacting with friends but rated the seriousness of an infection's

consequences to be lower for a friend than for a stranger, seeTable 1.

Next, we estimated a mixed‐effects model for recklessness in the

two scenarios to test if the interaction of social proximity and risk

focus would hold when further variables were controlled for.

Specifically, we were interested in the role of age, sex, fear of

COVID‐19, and attitudes toward the pandemic restrictions. A mixed‐

effect beta regression model was estimated on the recklessness score

(transformed to a score ranging from 0 to 1) using the glmmTMB

package (Brooks et al., 2017). The dependent variable was

transformed as y = (y*(n – 1) + 0.5)/n, with n = sample size, following

advice by Smithson and Verkuilen (2006). Random intercepts were

entered for participants. We implemented a step‐up procedure to

determine the best fitting model (see Table A3 in the online

supplement at https://osf.io/kab2p for the detailed report). As fixed

effects, we first entered the experimental factors social proximity

(between‐subjects) and risk focus (within‐subjects). We then added

TABLE 1 Means and standard deviations (in parentheses) for the main dependent variables, and group comparison test statistics (Welch
t‐tests)

Park scenario (risk focus: self‐infection) Move scenario (risk focus: onward transmission)
Friend Stranger Friend Stranger

Recklessness 38.62 (27.45) 25.98 (34.49) 17.94 (24.31) 30.32 (31.77)

t(294.7) = 3.04, p = .003, d = 0.35 t(278.9) = 3.79, p < .001, d = 0.44

Risk estimation 25.23 (21.29) 26.28 (22.26) 58.88 (26.09) 54.38 (26.79)

t(296.6) = −0.42, p = .677, d = −0.05 t(296.9) = 1.47, p = .142, d = 0.17

Serious consequences 42.03 (28.89) 46.48 (29.89) 55.33 (27.24) 62.71 (28.60)

t(296.8) = −1.31, p = .192, d = −0.15 t(296.5) = −2.29, p = .023, d = −0.26

Caution obliged
(reversed)

2.41 (1.56) 2.23 (1.66) 0.73 (1.01) 1.16 (1.35)

t(296.1) = 0.94, p = .347, d = 0.11 t(276.5) = −3.11, p = .002, d = −0.36

Deliberate risk‐taking 2.76 (1.78) 2.30 (1.84) 1.26 (1.34) 1.77 (1.53)

t(296.8) = 2.19, p = .029, d = 0.25 t(292.1) = −3.11, p = .002, d = −0.36
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the interaction of these factors, fear of COVID‐19, age, sex

(participants outside the binary categories were excluded to avoid

fitting problems), and the attitudes toward regulations index

stepwise. Predictors were only retained for the next step if they

improved the model fit, as indicated by a significant likelihood ratio

test and a reduction of the Akaike Information Criterion (AIC) by ≥2

(see Burnham & Anderson, 2002).

The mixed‐effect model results are summarized in Table 2. The

above‐reported effects held when controlling for additional variables.

Importantly, the interaction between social proximity and risk focus

was significant, χ2(1) = 12.38, p < .001. People were more likely to act

recklessly in the Park scenario (self‐infection focus) when a friend

was present than in the case of a stranger, odds ratio (OR) = 1.44 with

95% confidence interval (1.09, 1.91), p = .011. The reverse effect was

found in the Move scenario (onward transmission focus). Participants

were less likely to act recklessly around friends than strangers when

they risked onward transmission, OR = 0.49 (0.33, 0.72), p < .001.

Moreover, fear of COVID‐19 predicted caution in pandemic‐related

behavior, OR = 0.78 (0.67, 0.90), p = .001. Also, individuals who

agreed more strongly with the measures currently in place to curb the

spread of the virus were less likely to act recklessly in both

scenarios OR = 0.75 (0.68, 0.83), p < .001.

Finally, it is noteworthy that there was evidence for a more

general optimism bias in our sample, even though this did not appear

to be related to the effects of social proximity on recklessness. On

average, participants believed to be less likely to contract the virus

themselves in the upcoming four weeks (MSelf = 18.1, SD = 18.1) than

their best friends (MFriend = 22.1, SD = 19.6). A paired‐sample t‐test

showed this difference to be statistically significant, t(293) = 4.70,

p < .001, d = 0.27. As expected, participants also found themselves to

be less at risk of contracting the virus than comparable others (i.e.,

unknown persons of the same age, gender, and living in the same

vicinity; MOther = 29.9, SD = 22.5), t(294) = 11.19, p < .001, d = 0.65. In

line with the idea of the optimism bias spreading to socially close

others, the difference between the estimated risk of contracting the

virus for friends and for others was also significant, t(296) = 7.17,

p < .001, d = 0.42.

F IGURE 1 Mean recklessness scores depending on social proximity (friend vs. stranger) in the park (risk focus: self‐infection) and the move
scenarios (risk focus: onward transmission). Error bars indicate the standard error of the mean.

TABLE 2 Results of the mixed‐effect beta regression model on
recklessness

Predictors
Recklessness
OR 95% CI z p

Intercept 1.81 (1.14, 2.89) 2.51 .012*

Social proximity (friend) 1.44 (1.09, 1.91) 2.54 .011*

Risk focus (onward
transmission)

1.14 (0.86, 1.50) 0.91 .365

Social proximity (friend)a 0.49 (0.33, 0.72) −3.56 <.001***

Risk focus (onward
transmission)

Fear‐of‐COVID‐19 0.78 (0.67, 0.90) −3.29 .001**

Attitudes toward regulations 0.75 (0.68, 0.83) −5.35 <.001***

NParticipants 291

Observations 582

Abbreviations: CI, confidence interval; OR, odds ratio.
aan interaction of predictors.

*p < .05.; **p < .01.; ***p < .001.
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5 | DISCUSSION

We tested the hypothesis that in a situation with a salient risk of self‐

infection, individuals would be less cautious if a social interaction

involved a socially close person (a friend) compared to an interaction

in the same situation with a socially distant person (a stranger). Our

data supported this prediction. In addition, we found the reverse

effect in a situation in which onward transmission was of primary

concern. That is, people became more reckless with strangers than

friends if they risked transmitting the virus to others. These results

emphasized that the quality of the relation among interacting

partners served as a cue for participants' decisions to act cautiously

in pandemic situations of conflicting motivations. This may be

considered as particularly harmful in the context of COVID‐19

because social proximity triggers liking (e.g., Liviatan et al., 2008). If

the affective states associated with close others are taken as cues for

hazard judgments, this could further obscure sober assessments of

the pandemic risks. These findings underline the importance of

considering both the (self‐infection vs. onward transmission) risk

focus and social proximity of relations among interacting partners as

motivational drivers of pandemic protection behaviors.

5.1 | Protective behaviors and “recklessness” in the
pandemic

Consistent with earlier work in the context of COVID‐19 (Druică

et al., 2020; Park et al., 2021), there was evidence for an optimism

bias in pandemic risk perception. Participants believed to have a

lower risk of contracting the virus than others, and they also thought

that their best friend had a lower risk than an unknown peer. Yet, this

general optimistic illusion could not explain why participants were

inclined to behave more recklessly around friends than strangers

when self‐infection was the primary concern (or the reverse pattern

when onward transmission was salient). Importantly, estimations of

the specific risks in each situation (i.e., the risk of contracting vs.

transmitting the virus) did not differ across levels of social proximity.

For both scenarios, the risk of contracting the virus from (or

spreading it to) friends or strangers was estimated to be similar.

Hence, the optimism bias (Sharot, 2011; Weinstein, 1980) was an

unlikely candidate mechanism to produce this result.

Instead, our analyses suggested that recklessness varied as a

function of social proximity because people were more willing to

deliberately take the risk of contracting the virus from friends (rather

than strangers), and they were more willing to accept the risk of

onward transmission to strangers than to friends. This underlined the

importance of taking into consideration the social relationship of

interaction partners in the context of individuals' decisions to avoid

pathogens (see also Tybur et al., 2020). It appeared that people were

reluctant to risk spreading the virus to close others, but they were

less concerned about onward transmission to strangers. This was also

in line with the notion that the consequences of a COVID‐19

infection were weighed heavier for friends than for socially distant

others (Maaravi & Heller, 2020), although our results suggested that,

in line with “illusory optimism” for close others, the seriousness of an

infection's consequences was rated to be lower for friends than for

strangers.

These observations align with a social identity perspective on

pandemic risk‐taking (Cruwys et al., 2020; see also Cruwys,

Greenaway, et al., 2021), which predicts that a shared group

membership attenuates pandemic risk perception and thereby

increases risk‐taking. Our participants reported similar risk estima-

tions for a given situation, regardless of whether it involved friends

(with whom a common social identity is more likely) or strangers. Yet,

they were more willing to accept a given risk of self‐infection around

friends, which presumably caused them to behave more recklessly.

So, while our experiment did not replicate the differential risk

perceptions predicted by social identity theory of risk‐taking (Cruwys,

Greenaway, et al., 2021), the results on pandemic recklessness were

generally consistent with this perspective. Future research on this

line of theorizing may benefit from distinguishing between distinct

risk foci of self‐infection versus onward transmission.

It is important to note that decision‐makers are likely to trade off

the risk of infection (or onward transmission) and the potential

benefits of social interaction when making decisions whether to

comply with protection recommendations. We focused on the

appraisal of (self vs. other) infection risk and assumed that an

optimism bias might distort risk estimations as a function of social

proximity. Our experiment did not support this idea. However, it is

also plausible to assume that the perceived benefit of social

interaction correlates with social proximity and that this will influence

protective behaviors (Tybur & Lieberman, 2016; Tybur et al., 2020).

Put differently, participants expect to benefit more strongly from

interacting with socially close others than with strangers and may

thus be more inclined to accept a given self‐infection risk in an

interaction with a friend. This would also be in line with the

importance of social support in preventing adverse mental health

outcomes during the pandemic (e.g., Gray et al., 2020; Saltzman

et al., 2020).

It seems plausible that on a higher level of abstraction (see e.g.,

Trope & Liberman, 2010), friends would be less likely to be

cognitively associated with the concept of threat than strangers.

This, in turn, could lead decision makers to feel more secure around

friends when self‐infection looms, but also be less concerned about

the threat of transmitting a virus to a friend than to a stranger.

Moreover, since trust is higher for friends than strangers, it seems

less likely that decision‐makers suspected their interaction partners

in the Park scenario to knowingly expose them to pandemic risks by

removing their mask when they were friends. Decision makers may

have felt a stronger urge to reciprocate this behavior and engage in

unmasked conversation when sitting next to a friend. Similarly,

concerns about offending a respective other by not engaging were

likely to be stronger in the case of a friend.

This experiment provided a first test of the hypothesis that social

proximity interacts with self versus other risk focus in determining

recklessness during the pandemic. While our study ruled out
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optimism bias as an underlying psychological mechanism, it remains

for future research to identify further causal influences. Our results

suggest that participants deliberately decided to accept pandemic

risks under some circumstances, but refused to do so in other

situations. Future research may further consider the perceived

benefit of social interaction, cooperation expectations, social norms

(e.g., reciprocity), or self‐presentation considerations.

6 | IMPLICATIONS FOR EFFECTIVE RISK
COMMUNICATION

Building on social dilemma research and further insights from social

psychology, we aimed to derive practical implications for those

designing the communication about the pandemic, like policy makers,

media professionals, and local protection officers. We hope that our

research contributes to serve this aim. Based on the experimental

results, our recommendations for designing effective risk communi-

cation and interventions targeted at promoting cooperation during

the pandemic can be summarized as follows.

First, it is important to communicate more clearly that the

closeness of the relation among interacting partners should not

determine the protective measures one takes. As it is the case with

judgmental heuristics (Tversky & Kahneman, 1974), such simplifica-

tions often entail serious errors. Given that private gatherings are a

major contributor to the spread of the virus (Askitas et al., 2021), it

seems important to remind the general public that the closeness of

relations does not reduce transmission rates or the severity of the

consequences of an infection. In a nutshell, people must be

convinced that someone they know and like may be just as infectious

or vulnerable as someone they meet for the first time.

Second, as our results suggested that people were more

reluctant to spread the virus to close others than to strangers, it

could be a viable strategy to customize persuasive messages

depending on whether they are aimed to raise concerns about self‐

infection versus onward transmission. For instance, to promote

protective behaviors in private gatherings, people should be

prompted to act as cautiously around their friends and family

members as if they were unknown others. On the other hand, in

contexts in which controlling the source of transmission is of primary

interest (e.g., in COVID‐19 test centers or in retirement homes),

individuals who are potential carriers of the virus should focus on the

consequences that an infection could have for their close friends or

relatives.

Finally, attention should be paid to the emotions elicited by the

messages aimed to promote protective behaviors. For instance,

Heffner et al. (2021) observed that the efficacy of threatening versus

prosocial motivating messages during the pandemic was partly

dependent on the intensity of the experienced emotions. While both

types of messages were similarly effective in stimulating willingness

to practice public health behaviors, the efficacy of threatening

messages (“millions will die…”) depended to a lesser extent on the

intensity of the emotional reaction, than the prosocial message

(“millions will be saved…”). Prosocial appeals produced the largest

benefit when they evoked highly arousing, positive emotional

reactions (Heffner et al., 2021; Pfattheicher et al., 2020). A risk

focus intervention based on prosocial appeals could therefore be

most effective when it elicits strong positive emotions.

This is an interesting perspective because the emotion most

strongly associated with the pandemic is fear (Ahorsu et al., 2020;

Harper et al., 2020; Mertens et al., 2020). In our study, too, fear of

COVID‐19 emerged as an important predictor of caution in specific

situations. While it could be beneficial to make people “feel bad in

some way about the situation” to promote cooperation in social

dilemmas (Van Lange et al., 2013, p. 134), our results hold the

promising implication that fear (e.g., of self‐infection) should not be

the primary remedy to design effective risk communication. Instead,

prosocial appeals that elicit strong positive emotions may promote

cooperation without the damaging impact of fear on mental health

and beyond (Dumas et al., 2020; Fitzpatrick et al., 2020).

7 | LIMITATIONS

Of course, our study also has limitations. First, we note that we

studied behavioral intentions in hypothetical scenarios and did not

observe naturally occurring protective behaviors. There is also

research to suggest that the social dilemma framing of pandemic

protection decisions may not be a good model to inform policy

making (Romano et al., 2021). Moreover, as we discussed above,

most protective behaviors do not perfectly fit the classic social

dilemma concept. For instance, mask‐wearing not only has personal

costs like inconvenience but also comes with more abstract collective

disutility. While the idea that masking could instigate a false sense of

security and thereby undermine compliance with other regulations

was debunked (Seres et al., 2021), other research pointed to the

difficulties that masks could cause in terms of interpersonal

communication (Carbon, 2020). Making matters more difficult,

mask‐wearing has become an increasingly politicized issue (just like,

for instance, vaccination, Weisel, 2021), which may contribute to

strong convictions of disapproval that immunize against persuasion.

Recent research on the issue highlighted how difficult it is to

motivate behavior change in politically polarized issues like mask‐

wearing (Gelfand et al., 2022).

8 | CONCLUSION

In summary, our research highlighted the relevance of two

interacting factors, the social proximity of interaction partners

and the focus on self‐infection versus onward transmission risk,

to study the conflicting motivations that may promote or impede

compliance with regulatory measures during the COVID‐19

pandemic. We concluded that persuasive messages should be

tailored to the target audience in terms of the quality of the

relation between interacting individuals.

76 | LUDWIG AND STRACK



ACKNOWLEDGMENTS

We thank Lilly Bauschke, Isabell Bendl, Maike Lindermayr, Ulrich

Löbig, Rebeca Niyaz, Julia Reidl, Janina Schütz, and Sina Süptitz for

their assistance with two pilot studies. The authors gratefully

acknowledge funding from the Faculty of Human Sciences and the

Institute of Psychology, University of Würzburg. Open Access

funding enabled and organized by Projekt DEAL.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are openly available

on the OSF at https://osf.io/kab2p.

REFERENCES

Ahorsu, D. K., Lin, C.‐Y., Imani, V., Saffari, M., Griffiths, M. D., &
Pakpour, A. H. (2020). The fear of COVID‐19 scale: Development

and initial validation. International Journal of Mental Health and

Addiction, 20, 1537–1545. https://doi.org/10.1007/s11469-020-
00270-8

Akerlof, G. A. (1997). Social distance and social decisions. Econometrica,
65(5), 1005–1027. https://doi.org/10.2307/2171877

Askitas, N., Tatsiramos, K., & Verheyden, B. (2021). Estimating worldwide
effects of non‐pharmaceutical interventions on COVID‐19 incidence
and population mobility patterns using a multiple‐event study.
Scientific Reports, 11(1), 1972. https://doi.org/10.1038/s41598-

021-81442-x
Atanasov, P., Anderson, B. L., Cain, J. E., Schulkin, J., & Dana, J. (2015).

Comparing physicians personal prevention practices and their
recommendations to patients. Journal for Healthcare Quality, 37(3),
189–198. https://doi.org/10.1111/JHQ-D-15-00040

Baldwin, M. W. (1992). Relational schemas and the processing of social
information. Psychological Bulletin, 112(3), 461–484. https://doi.org/
10.1037/0033-2909.112.3.461

Balliet, D., Tybur, J. M., & Van Lange, P. A. M. (2017). Functional
interdependence theory: An evolutionary account of social situa-

tions. Personality and Social Psychology Review, 21(4), 361–388.
https://doi.org/10.1177/1088868316657965

Van Bavel, J.J., Baicker, K., Boggio, P. S., Capraro, V., Cichocka, A.,
Cikara, M., Crockett, M. J., Crum, A. J., Douglas, K. M.,
Druckman, J. N., Drury, J., Dube, O., Ellemers, N., Finkel, E. J.,

Fowler, J. H., Gelfand, M., Han, S., Haslam, S. A., Jetten, J., …
Willer, R. (2020). Using social and behavioural science to support
COVID‐19 pandemic response. Nature Human Behaviour, 4(5),
460–471. https://doi.org/10.1038/s41562-020-0884-z

Betsch, C., Böhm, R., & Korn, L. (2013). Inviting free‐riders or appealing to
prosocial behavior? Game‐theoretical reflections on communicating
herd immunity in vaccine advocacy. Health Psychology, 32(9),
978–985. https://doi.org/10.1037/a0031590

Bogaert, S., Boone, C., & Declerck, C. (2008). Social value orientation and

cooperation in social dilemmas: A review and conceptual model.

British Journal of Social Psychology, 47(3), 453–480. https://doi.org/
10.1348/014466607X244970

Brewer, N. T., Chapman, G. B., Gibbons, F. X., Gerrard, M., McCaul, K. D.,
& Weinstein, N. D. (2007). Meta‐analysis of the relationship

between risk perception and health behavior: The example of
vaccination. Health Psychology, 26(2), 136–145. https://doi.org/10.
1037/0278-6133.26.2.136

Brooks, M. E., Kristensen, K., Benthem, K. J. van, Magnusson, A.,
Berg, C. W., Nielsen, A., Skaug, H. J., Mächler, M., & Bolker, B. M.

(2017). GlmmTMB balances speed and flexibility among packages for
zero‐inflated generalized linear mixed modeling. The R Journal, 9(2),
378–400. https://doi.org/10.32614/RJ-2017-066

Burnham, K. P., & Anderson, D. R. (2002). Model selection and multimodel

inference: A practicalinformation‐theoretic approach (2nd ed.).
Springer.

Camerer, C. F. (2003). Behavioral game theory: Experiments in strategic

interaction. Russell Sage Foundation.

Campos‐Mercade, P., Meier, A. N., Schneider, F. H., & Wengström, E.

(2021). Prosociality predicts health behaviors during the COVID‐19
pandemic. Journal of Public Economics, 195, 104367. https://doi.org/
10.1016/j.jpubeco.2021.104367

Carbon, C.‐C. (2020). Wearing face masks strongly confuses counterparts
in reading emotions. Frontiers in Psychology, 11, 566886. https://doi.

org/10.3389/fpsyg.2020.566886
Christner, N., Sticker, R. M., Söldner, L., Mammen, M., & Paulus, M. (2020).

Prevention for oneself or others? Psychological and social factors
that explain social distancing during the COVID‐19 pandemic.
Journal of Health Psychology, 27(6), 1342–1353. https://doi.org/10.
1177/1359105320980793

De Cremer, D., & van Dijk, E. (2005). When and why leaders put
themselves first: Leader behaviour in resource allocations as a
function of feeling entitled. European Journal of Social Psychology,

35(4), 553–563. https://doi.org/10.1002/ejsp.260
Cruwys, T., Greenaway, K. H., Ferris, L. J., Rathbone, J. A., Saeri, A. K.,

Williams, E., Parker, S. L., Chang, M. X.‐L., Croft, N., Bingley, W., &
Grace, L. (2021). When trust goes wrong: A social identity model of
risk taking. Journal of Personality and Social Psychology, 120(1),

57–83. https://doi.org/10.1037/pspi0000243
Cruwys, T., Stevens, M., Donaldson, J. L., Cárdenas, D., Platow, M. J.,

Reynolds, K. J., & Fong, P. (2021). Perceived COVID‐19 risk is
attenuated by ingroup trust: Evidence from three empirical studies.
BMC Public Health, 21(1), 869. https://doi.org/10.1186/s12889-

021-10925-3
Cruwys, T., Stevens, M., & Greenaway, K. H. (2020). A social identity

perspective on COVID‐19: Health risk is affected by shared group
membership. British Journal of Social Psychology, 59(3), 584–593.
https://doi.org/10.1111/bjso.12391

Dawes, R. M. (1980). Social dilemmas. Annual Review of Psychology, 31(1),
169–193. https://doi.org/10.1146/annurev.ps.31.020180.001125

Day, M. (2020). Covid‐19: Four fifths of cases are asymptomatic, China figures
indicate. BMJ, 369, m1375. https://doi.org/10.1136/bmj.m1375

Druică, E., Musso, F., & Ianole‐Călin, R. (2020). Optimism bias during the
COVID‐19 pandemic: Empirical evidence from Romania and Italy.
Games, 11(3), 39. https://doi.org/10.3390/g11030039

Dumas, T. M., Ellis, W., & Litt, D. M. (2020). What does adolescent
substance use look like during the COVID‐19 pandemic? Examining

changes in frequency, social contexts, and pandemic‐related predic-
tors. Journal of Adolescent Health, 67(3), 354–361. https://doi.org/
10.1016/j.jadohealth.2020.06.018

Eikenberry, S. E., Mancuso, M., Iboi, E., Phan, T., Eikenberry, K., Kuang, Y.,
Kostelich, E., & Gumel, A. B. (2020). To mask or not to mask:

Modeling the potential for face mask use by the general public to
curtail the COVID‐19 pandemic. Infectious Disease Modelling, 5,
293–308. https://doi.org/10.1016/j.idm.2020.04.001

Enea, V., Eisenbeck, N., Carreno, D. F., Douglas, K. M., Sutton, R. M.,
Agostini, M., Bélanger, J. J., Gützkow, B., Kreienkamp, J.,

Abakoumkin, G., Abdul Khaiyom, J. H., Ahmedi, V., Akkas, H.,
Almenara, C. A., Atta, M., Bagci, S. C., Basel, S., Berisha Kida, E.,
Bernardo, A., … Leander, N. P. (2022). Intentions to be vaccinated

against COVID‐19: The role of prosociality and conspiracy beliefs

across 20 countries. Health Communication, 1–10. https://doi.org/
10.1080/10410236.2021.2018179

Fitzpatrick, K. M., Harris, C., & Drawve, G. (2020). Fear of COVID‐19 and
the mental health consequences in America. Psychological Trauma:

LUDWIG AND STRACK | 77

https://osf.io/kab2p
https://doi.org/10.1007/s11469-020-00270-8
https://doi.org/10.1007/s11469-020-00270-8
https://doi.org/10.2307/2171877
https://doi.org/10.1038/s41598-021-81442-x
https://doi.org/10.1038/s41598-021-81442-x
https://doi.org/10.1111/JHQ-D-15-00040
https://doi.org/10.1037/0033-2909.112.3.461
https://doi.org/10.1037/0033-2909.112.3.461
https://doi.org/10.1177/1088868316657965
https://doi.org/10.1038/s41562-020-0884-z
https://doi.org/10.1037/a0031590
https://doi.org/10.1348/014466607X244970
https://doi.org/10.1348/014466607X244970
https://doi.org/10.1037/0278-6133.26.2.136
https://doi.org/10.1037/0278-6133.26.2.136
https://doi.org/10.32614/RJ-2017-066
https://doi.org/10.1016/j.jpubeco.2021.104367
https://doi.org/10.1016/j.jpubeco.2021.104367
https://doi.org/10.3389/fpsyg.2020.566886
https://doi.org/10.3389/fpsyg.2020.566886
https://doi.org/10.1177/1359105320980793
https://doi.org/10.1177/1359105320980793
https://doi.org/10.1002/ejsp.260
https://doi.org/10.1037/pspi0000243
https://doi.org/10.1186/s12889-021-10925-3
https://doi.org/10.1186/s12889-021-10925-3
https://doi.org/10.1111/bjso.12391
https://doi.org/10.1146/annurev.ps.31.020180.001125
https://doi.org/10.1136/bmj.m1375
https://doi.org/10.3390/g11030039
https://doi.org/10.1016/j.jadohealth.2020.06.018
https://doi.org/10.1016/j.jadohealth.2020.06.018
https://doi.org/10.1016/j.idm.2020.04.001
https://doi.org/10.1080/10410236.2021.2018179
https://doi.org/10.1080/10410236.2021.2018179


Theory, Research, Practice and Policy, 12(S1), S17–S21. https://doi.
org/10.1037/tra0000924

Gao, Z., Xu, Y., Sun, C., Wang, X., Guo, Y., Qiu, S., & Ma, K. (2021). A
systematic review of asymptomatic infections with COVID‐19.
Journal of Microbiology, Immunology and Infection, 54(1), 12–16.
https://doi.org/10.1016/j.jmii.2020.05.001

Garcia‐Retamero, R., & Galesic, M. (2012). Doc, what would you do if you
were me? On self‐other discrepancies in medical decision making.

Journal of Experimental Psychology: Applied, 18(1), 38–51. https://doi.
org/10.1037/a0026018

Garrett, N., & Sharot, T. (2017). Optimistic update bias holds firm: Three
tests of robustness following Shah et al. Consciousness and Cognition,

50, 12–22. https://doi.org/10.1016/j.concog.2016.10.013
Gelfand, M., Li, R., Stamkou, E., Pieper, D., Denison, E., Fernandez, J.,

Choi, V. K., Chatman, J., Jackson, J. C., & Dimant, E. (2022). Persuading
Republicans and Democrats to comply with mask wearing: An interven-
tion tournament. Journal of Experimental Social Psychology, 101, 104299.
https://doi.org/10.1016/j.jesp.2022.104299

Grey, I., Arora, T., Thomas, J., Saneh, A., Tohme, P., & Abi‐Habib, R. (2020).

The role of perceived social support on depression and sleep during

the COVID‐19 pandemic. Psychiatry Research, 293, 113452. https://
doi.org/10.1016/j.psychres.2020.113452

Harper, C. A., Satchell, L. P., Fido, D., & Latzman, R. D. (2020). Functional

fear predicts public health compliance in the COVID‐19 pandemic.
International Journal of Mental Health and Addiction, 19(5),
1875–1888. https://doi.org/10.1007/s11469-020-00281-5

Heffner, J., Vives, M.‐L., & FeldmanHall, O. (2021). Emotional responses to
prosocial messages increase willingness to self‐isolate during the

COVID‐19 pandemic. Personality and Individual Differences, 170,
110420. https://doi.org/10.1016/j.paid.2020.110420

Howard, J., Huang, A., Li, Z., Tufekci, Z., Zdimal, V., Westhuizen, H.‐M.,
van der, Delft, A., von, Price, A., Fridman, L., Tang, L.‐H., Tang, V.,
Watson, G. L., Bax, C. E., Shaikh, R., Questier, F., Hernandez, D.,

Chu, L. F., Ramirez, C. M., & Rimoin, A. W. (2021). An evidence
review of face masks against COVID‐19. Proceedings of the National

Academy of Sciences, 118(4), e2014564118. https://doi.org/10.
1073/pnas.2014564118

van Hulsen, M., Rohde, K. I. M., & van Exel, J. (2021). Consideration of

others and consideration of future consequences predict coopera-
tion in an acute social dilemma: An application to COVID‐19 (SSRN
Scholarly Paper ID 3665978). Social Science Research Network.
https://doi.org/10.2139/ssrn.3665978

Johnson, T., Dawes, C., Fowler, J., & Smirnov, O. (2020). Slowing
COVID‐19 transmission as a social dilemma: Lessons for govern-
ment officials from interdisciplinary research on cooperation. Journal
of Behavioral Public Administration, 3(1), 1–13. https://doi.org/10.
30636/jbpa.31.150

Jung, H., & Albarracín, D. (2021). Concerns for others increase the
likelihood of vaccination against influenza and COVID‐19 more in
sparsely rather than densely populated areas. Proceedings of the

National Academy of Sciences, 118(1), e2007538118. https://doi.
org/10.1073/pnas.2007538118

Kappes, A., Faber, N. S., Kahane, G., Savulescu, J., & Crockett, M. J. (2018).
Concern for others leads to vicarious optimism. Psychological Science,
29(3), 379–389. https://doi.org/10.1177/0956797617737129

Korn, L., Böhm, R., Meier, N. W., & Betsch, C. (2020). Vaccination as a
social contract. Proceedings of the National Academy of Sciences,

117(26), 14890–14899. https://doi.org/10.1073/pnas.1919666117
Krueger, J. I., Heck, P. R., Evans, A. M., & DiDonato, T. E. (2020). Social

game theory: Preferences, perceptions, and choices. European

Review of Social Psychology, 31(1), 222–253. https://doi.org/10.

1080/10463283.2020.1778249
Krueger, J. I., Ullrich, J., & Chen, L. J. (2016). Expectations and decisions in

the volunteer's dilemma: Effects of social distance and social

projection. Frontiers in Psychology, 7, 1909. https://doi.org/10.
3389/fpsyg.2016.01909

Van Lange, P. A. M., Joireman, J., Parks, C. D., & Van Dijk, E. (2013). The
psychology of social dilemmas: A review. Organizational Behavior and

Human Decision Processes, 120(2), 125–141. https://doi.org/10.
1016/j.obhdp.2012.11.003

Liviatan, I., Trope, Y., & Liberman, N. (2008). Interpersonal similarity as a
social distance dimension: Implications for perception of others'
actions. Journal of Experimental Social Psychology, 44(5), 1256–1269.
https://doi.org/10.1016/j.jesp.2008.04.007

Lunn, P. D., Timmons, S., Belton, C. A., Barjaková, M., Julienne, H., &
Lavin, C. (2020). Motivating social distancing during the COVID‐19
pandemic: An online experiment. Social Science & Medicine, 265,
113478. https://doi.org/10.1016/j.socscimed.2020.113478

Maaravi, Y., & Heller, B. (2020). Not all worries were created equal: The
case of COVID‐19 anxiety. Public Health, 185, 243–245. https://doi.
org/10.1016/j.puhe.2020.06.032

Mertens, G., Gerritsen, L., Duijndam, S., Salemink, E., & Engelhard, I. M.
(2020). Fear of the coronavirus (COVID‐19): Predictors in an online

study conducted in March 2020. Journal of Anxiety Disorders, 74,

102258. https://doi.org/10.1016/j.janxdis.2020.102258
Moutsiana, C., Charpentier, C. J., Garrett, N., Cohen, M. X., & Sharot, T.

(2015). Human frontal–subcortical circuit and asymmetric belief

updating. Journal of Neuroscience, 35(42), 14077–14085. https://doi.
org/10.1523/JNEUROSCI.1120-15.2015

von Neumann, J., & Morgenstern, O. (1944). Theory of games and economic

behavior. Princeton University Press.
Oettingen, G., Sevincer, A. T., & Gollwitzer, P. M. (2019). The psychology of

thinking about the future. Guilford Press.
Park, T., Ju, I., Ohs, J. E., & Hinsley, A. (2021). Optimistic bias and

preventive behavioral engagement in the context of COVID‐19.
Research in Social & Administrative Pharmacy, 17(1), 1859–1866.
https://doi.org/10.1016/j.sapharm.2020.06.004

Parks, C. D., Joireman, J., & Van Lange, P. A. M. (2013). Cooperation, trust,
and antagonism: How public goods are promoted. Psychological

Science in the Public Interest, 14(3), 119–165. https://doi.org/10.
1177/1529100612474436

Pfattheicher, S., Nockur, L., Böhm, R., Sassenrath, C., & Petersen, M. B.

(2020). The emotional path to action: Empathy promotes physical
distancing and wearing of face masks during the COVID‐19
pandemic. Psychological Science, 31(11), 1363–1373. https://doi.
org/10.1177/0956797620964422

Polman, E., & Wu, K. (2020). Decision making for others involving risk: A
review and meta‐analysis. Journal of Economic Psychology, 77,
102184. https://doi.org/10.1016/j.joep.2019.06.007

R Core Team. (2022). R: A language and environment for statistical

computing. R Foundation for Statistical Computing.

Rapoport, A. (1966). Two‐person game theory: The essential ideas.
University of Michigan Press.

Romano, A., Spadaro, G., Balliet, D., Joireman, J., Van Lissa, C., Jin, S.,
Agostini, M., Bélanger, J. J., Gützkow, B., Kreienkamp, J., &
Leander, N. P. (2021). Cooperation and trust across societies during

the COVID‐19 pandemic. Journal of Cross‐Cultural Psychology, 52(7),
622–642. https://doi.org/10.1177/0022022120988913

Saltzman, L. Y., Hansel, T. C., & Bordnick, P. S. (2020). Loneliness, isolation,
and social support factors in post‐COVID‐19 mental health.
Psychological Trauma: Theory, Research, Practice, and Policy, 12(S1),

S55–S57. https://doi.org/10.1037/tra0000703
Seres, G., Balleyer, A. H., Cerutti, N., Danilov, A., Friedrichsen, J., Liu, Y., &

Süer, M. (2021). Face masks increase compliance with physical
distancing recommendations during the COVID‐19 pandemic.

Journal of the Economic Science Association, 7, 139–158. https://
doi.org/10.1007/s40881-021-00108-6

Sharot, T. (2011). The optimism bias. Current Biology, 21(23), R941–R945.

78 | LUDWIG AND STRACK

https://doi.org/10.1037/tra0000924
https://doi.org/10.1037/tra0000924
https://doi.org/10.1016/j.jmii.2020.05.001
https://doi.org/10.1037/a0026018
https://doi.org/10.1037/a0026018
https://doi.org/10.1016/j.concog.2016.10.013
https://doi.org/10.1016/j.jesp.2022.104299
https://doi.org/10.1016/j.psychres.2020.113452
https://doi.org/10.1016/j.psychres.2020.113452
https://doi.org/10.1007/s11469-020-00281-5
https://doi.org/10.1016/j.paid.2020.110420
https://doi.org/10.1073/pnas.2014564118
https://doi.org/10.1073/pnas.2014564118
https://doi.org/10.2139/ssrn.3665978
https://doi.org/10.30636/jbpa.31.150
https://doi.org/10.30636/jbpa.31.150
https://doi.org/10.1073/pnas.2007538118
https://doi.org/10.1073/pnas.2007538118
https://doi.org/10.1177/0956797617737129
https://doi.org/10.1073/pnas.1919666117
https://doi.org/10.1080/10463283.2020.1778249
https://doi.org/10.1080/10463283.2020.1778249
https://doi.org/10.3389/fpsyg.2016.01909
https://doi.org/10.3389/fpsyg.2016.01909
https://doi.org/10.1016/j.obhdp.2012.11.003
https://doi.org/10.1016/j.obhdp.2012.11.003
https://doi.org/10.1016/j.jesp.2008.04.007
https://doi.org/10.1016/j.socscimed.2020.113478
https://doi.org/10.1016/j.puhe.2020.06.032
https://doi.org/10.1016/j.puhe.2020.06.032
https://doi.org/10.1016/j.janxdis.2020.102258
https://doi.org/10.1523/JNEUROSCI.1120-15.2015
https://doi.org/10.1523/JNEUROSCI.1120-15.2015
https://doi.org/10.1016/j.sapharm.2020.06.004
https://doi.org/10.1177/1529100612474436
https://doi.org/10.1177/1529100612474436
https://doi.org/10.1177/0956797620964422
https://doi.org/10.1177/0956797620964422
https://doi.org/10.1016/j.joep.2019.06.007
https://doi.org/10.1177/0022022120988913
https://doi.org/10.1037/tra0000703
https://doi.org/10.1007/s40881-021-00108-6
https://doi.org/10.1007/s40881-021-00108-6


Sharot, T., Korn, C. W., & Dolan, R. J. (2011). How unrealistic optimism is
maintained in the face of reality. Nature Neuroscience, 14(11),
1475–1479. https://doi.org/10.1038/nn.2949

Sheeran, P., Harris, P. R., & Epton, T. (2014). Does heightening risk

appraisals change people's intentions and behavior? A meta‐analysis
of experimental studies. Psychological Bulletin, 140(2), 511–543.
https://doi.org/10.1037/a0033065

Smithson, M., & Verkuilen, J. (2006). A better lemon squeezer? Maximum‐
likelihood regression with beta‐distributed dependent variables.

Psychological Methods, 11(1), 54–71. https://doi.org/10.1037/
1082-989X.11.1.54

Spadaro, G., Tiddi, I., Columbus, S., Jin, S., ten Teije, A. C. M., CoDa, T, &

Balliet, D. (2022). The Cooperation Databank: Machine‐readable
science accelerates research synthesis. Perspectives on Psychological

Science, 17, 1472–1489. https://doi.org/10.1177/1745691621105
3319

Trope, Y., & Liberman, N. (2010). Construal‐level theory of psychological
distance. Psychological Review, 117(2), 440–463. https://doi.org/10.
1037/a0018963

Tversky, A., & Kahneman, D. (1974). Judgment under uncertainty:

Heuristics and biases. Science, 185(4157), 1124‐1131. https://doi.
org/10.1126/science.185.4157.1124

Tybur, J. M., & Lieberman, D. (2016). Human pathogen avoidance

adaptations. Current Opinion in Psychology, 7, 6–11. https://doi.
org/10.1016/j.copsyc.2015.06.005

Tybur, J. M., Lieberman, D., Fan, L., Kupfer, T. R., & de Vries, R. E. (2020).
Behavioral immune trade‐offs: Interpersonal value relaxes social

pathogen avoidance. Psychological Science, 31(10), 1211–1221.
https://doi.org/10.1177/0956797620960011

Utz, S. (2004). Self‐construal and cooperation: Is the interdependent self
more cooperative than the independent self? Self and Identity, 3(3),

177–190. https://doi.org/10.1080/13576500444000001
Weinstein, N. D. (1980). Unrealistic optimism about future life events.

Journal of Personality and Social Psychology, 39(5), 806–820. https://
doi.org/10.1037/0022-3514.39.5.806

Weisel, O. (2021). Vaccination as a social contract: The case of COVID‐19 and

US political partisanship. Proceedings of the National Academy of Sciences,
118(13), e2026745118. https://doi.org/10.1073/pnas.2026745118

WHO. (2020). Mask use in the context of COVID‐19 [Interim Guidance].

https://apps.who.int/iris/rest/bitstreams/1319378/retrieve
Zell, E., Strickhouser, J. E., Sedikides, C., & Alicke, M. D. (2020). The

better‐than‐average effect in comparative self‐evaluation: A com-
prehensive review and meta‐analysis. Psychological Bulletin, 146(2),
118–149. https://doi.org/10.1037/bul0000218

How to cite this article: Ludwig, J., Strack, F. (2023).

Asymmetrical friendships? People are willing to risk

COVID‐19 infection from friends but are reluctant to pass it

on to them. Journal of Applied Social Psychology, 53, 69–79.

https://doi.org/10.1111/jasp.12927

LUDWIG AND STRACK | 79

https://doi.org/10.1038/nn.2949
https://doi.org/10.1037/a0033065
https://doi.org/10.1037/1082-989X.11.1.54
https://doi.org/10.1037/1082-989X.11.1.54
https://doi.org/10.1177/17456916211053319
https://doi.org/10.1177/17456916211053319
https://doi.org/10.1037/a0018963
https://doi.org/10.1037/a0018963
https://doi.org/10.1126/science.185.4157.1124
https://doi.org/10.1126/science.185.4157.1124
https://doi.org/10.1016/j.copsyc.2015.06.005
https://doi.org/10.1016/j.copsyc.2015.06.005
https://doi.org/10.1177/0956797620960011
https://doi.org/10.1080/13576500444000001
https://doi.org/10.1037/0022-3514.39.5.806
https://doi.org/10.1037/0022-3514.39.5.806
https://doi.org/10.1073/pnas.2026745118
https://apps.who.int/iris/rest/bitstreams/1319378/retrieve
https://doi.org/10.1037/bul0000218
https://doi.org/10.1111/jasp.12927



