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Since the outbreak of COVID-19, mask wearing has become a global phenomenon.
How do masks inﬂuence wearers’ behavior in everyday life? We examine the effect of
masks on wearers’ deviant behavior in China, where mask wearing is mostly a publichealth issue rather than a political issue. Drawing on behavioral ethics research, we test
two competing hypotheses: (a) masks disinhibit wearers’ deviant behavior by increasing
their sense of anonymity and (b) masks are a moral symbol that reduces wearers’ deviant
behavior by heightening their moral awareness. The latter hypothesis was consistently
supported by 10 studies (including direct replications) using mixed methods (e.g., trafﬁc
camera recording analysis, observational ﬁeld studies, experiments, and natural ﬁeld
experiment) and different measures of deviant behavior (e.g., running a red light, bike
parking in no-parking zones, cheating for money, and deviant behavior in the library).
Our research (n = 68,243) is among the ﬁrst to uncover the psychological and behavioral consequences of mask wearing beyond its health beneﬁts.

Signiﬁcance
Due to COVID-19, mask wearing
has become a global
phenomenon and a widespread
topic of discussion. How do masks
inﬂuence wearers’ behavior in
everyday life? We examine the
effect of masks on wearers’
deviant behavior in China, where
mask wearing is mostly a publichealth issue rather than a political
issue. Across 10 studies using
mixed methods and different
measures of deviant behavior, we
provide evidence that masks are a
moral symbol in China that
reduces wearers’ deviant behavior
by heightening their moral
awareness. Our research is among
the ﬁrst to uncover the
psychological and behavioral
consequences of mask wearing
beyond its health beneﬁts.
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Since the outbreak of the novel coronavirus (COVID-19), mask wearing has become a
global phenomenon (1). Because masks reduce the spread of COVID-19, studies have
examined predictors of mask wearing, including demographic factors (2–5), education
level (6), mask policies (7), political afﬁliation (8, 9), empathy (10), and cultural values
(6). By contrast, little research has examined the psychological consequences of mask
wearing: How do masks inﬂuence wearers’ behavior in everyday life?
To help address this knowledge gap, the present research examines the effect of
masks on wearers’ deviant behavior, which is deﬁned as voluntary behavior that violates
signiﬁcant societal norms and threatens the well-being of a society, its members, or
both (11). Examples of deviant behavior include running a red light, parking in
no-parking zones (12), littering in public places (13), cheating for money (14–17),
talking in the library (18), and so forth. It is important to mitigate such deviant behaviors because they harm individuals, organizations, and society (19, 20). For example,
running red lights accounts for 21.5% of the deaths caused by pedestrians in China
from 2009 to 2013 (21). As another example of the societal toll of deviant behavior,
theft is estimated to cost 1.13 trillion yuan in China each year (22).
Drawing on behavioral ethics research, we test two competing hypotheses about the
effect of masks on wearers’ deviant behavior. On the one hand, masks may disinhibit wearers’ deviant behavior by increasing their sense of anonymity. On the other hand, masks
may function as a moral symbol that reduces wearers’ deviant behavior by heightening
their moral awareness. To test the link between mask wearing and deviance, we conducted
10 studies in China using mixed methods. We chose to focus on China for several reasons.
First, mask wearing is mostly a public-health issue in China (23), whereas it has been a
politically divisive issue in countries like the United States (4, 6), Austria (24), Germany
(25), Spain (26), Australia (27), and South Africa (28), which have witnessed antimask
campaigns. Second, Chinese citizens are used to being asked to put on masks in daily life
(23). This ensures the ecological validity of our experimental manipulation, such that asking Chinese participants to put on masks would not be unnatural. Third, understanding
the effect of mask wearing on deviance in China has large-scale practical implications, as
China is the most populous country in the world. Fourth, we had unique empirical opportunities in China (e.g., privileged access to trafﬁc camera recordings and a rare chance to
conduct a natural ﬁeld experiment in a university library). We discuss the generalizability
of our ﬁndings in the Limitations and Future Directions section.
Do Masks Increase or Decrease Wearers’ Deviant Behavior?
Two Competing Hypotheses
Drawing on behavioral ethics research, we present two competing hypotheses for the
effect of masks on wearers’ deviant behavior.
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Masks may
disinhibit wearers’ deviant behavior by increasing their sense of
anonymity. Masks cover a large part of the face and help conceal
wearers’ identities (e.g., it is hard to identify a red-light runner if
the person is wearing a mask). When individuals feel anonymous,
their social desirability concerns decrease (29). They are less concerned about projecting a positive self-image or about being
caught when exhibiting deviant behavior. Indeed, prior studies
suggest that a sense of anonymity can disinhibit deviant behaviors.
For example, Zimbardo (30) found that participants dressed in
identity-concealing hoods delivered longer electric shocks to
strangers than did participants with no hoods. Another experiment found that participants in a room with dimmed lighting
cheated for money more than those in a well-lit room (31). A simulation driving experiment (32) found that participants drove in a
more deviant manner when they were anonymous (e.g., in convertible vehicles with the tops closed) than when they were visible
(e.g., in convertible vehicles with the tops open). Furthermore, felt
anonymity positively predicts cyberbullying behavior (33).
In light of this body of research, one hypothesis is that masks
may increase wearers’ deviant behavior, an effect mediated by
an increased sense of anonymity.

Competing Hypothesis: Masks as an Anonymizer.

A competing hypothesis is that masks may function as a moral symbol
that reduces wearers’ deviant behavior by heightening their
moral awareness. In China, masks are not only widely accepted
as a preventative measure but may also be viewed as a moral
symbol. Masks symbolize the moral duty and virtue of protecting others and sacriﬁcing one’s personal convenience for the
collective welfare (6, 34). Enclothed cognition theory (35) posits that “what we wear can inﬂuence how we think, feel, and
act” (p. 157). Empirical studies have shown that the symbolic
meaning of clothes can inﬂuence wearers’ psychological processes (36–38). For example, Lopez-Perez et al. (38) found that
wearing a nurse’s tunic increased empathic concern. Gamble
and Walker (37) found that wearing a helmet (vs. a baseball
cap) unconsciously activated safety-related concepts. In a similar vein, masks may be a moral symbol that inﬂuences wearers’ psychology.
As a moral symbol, masks may increase the accessibility of
the concept of morality and heighten wearers’ moral awareness
(39), which is deﬁned as “a person’s determination that a situation contains moral content and legitimately can be considered
from a moral point of view” (40). When wearing a mask
(vs. not), an individual may be more aware of how deviant
behaviors are wrong or harmful (e.g., it is wrong to park bikes
in no-parking zones, cheat for money, or talk in the library).
Moral awareness can lead the individual to choose the morally
right course of action (41). Indeed, studies have demonstrated
that moral awareness can reduce deviant behavior (39, 42, 43).
For example, Welsh and Ordon
~ez (43) found that raising moral
awareness by priming participants with morality-related words
(e.g., right, good, and fair) reduced dishonesty.
Taken together, if masks are a moral symbol that increases
wearers’ moral awareness and if moral awareness decreases deviance, then a reasonable competing hypothesis is that masks
may reduce wearers’ deviance, an effect mediated by increased
moral awareness.
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Competing Hypothesis: Masks as a Moral Symbol.

Overview of Studies
As discussed above, both competing hypotheses are theoretically
plausible: While masks may disinhibit wearers’ deviant behavior
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by increasing their sense of anonymity, they may also function
as a moral symbol that reduces wearers’ deviant behavior by
heightening their moral awareness. For transparency, we were
initially agnostic about whether masks would increase or decrease
wearers’ deviance in China.
To test the link between mask wearing and deviance, we
conducted 10 studies (n = 68,243) using different measures of
deviance and mixed methods. In study 1, we procured privileged access to trafﬁc camera recordings of a crossing and found
that mask-wearing pedestrians and cyclists were less likely to
run a red light than those without masks. To rule out individual differences in risk aversion as an alternative explanation,
studies 2a and 2b examined a deviant behavior unrelated to
mask wearers’ personal safety: bike parking in no-parking zones.
We conducted two observational ﬁeld studies and found that
mask wearing negatively predicted bike parking in no-parking
zones. To establish causality between mask wearing and reduced
deviance, we conducted experiments in studies 3, 4a, and 4b.
Participants who were randomly assigned to wear a mask (vs. not)
exhibited lower deviant intent (study 3) and deviant behavior
(studies 4a and 4b). To understand why masks reduce wearers’
deviance, study 5 found that Chinese people viewed masks as a
moral symbol and that moral awareness tended to be higher in
mask-wearing situations than at baseline (without mentioning
masks). Consistent with study 5, studies 6a and 6b experimentally
established moral awareness as a mediator for the mitigating effect
of masks on wearers’ deviance while ruling out the role of sense of
anonymity. In study 7, we leveraged a natural ﬁeld experiment
and found that Chinese students who were randomly asked
(vs. not asked) to wear a mask were less likely to exhibit deviant
behavior in the library (e.g., talking, watching distracting videos,
and playing video games). Table 1 summarizes the key ﬁndings of
each study.
Study 1. Mask Wearing Negatively Predicts
Traffic Violations
Leveraging a unique and large dataset of trafﬁc camera recordings,
study 1 examined whether mask wearing negatively predicted
whether a pedestrian/cyclist ran a red light, a deviant behavior
that violates trafﬁc laws. For the period from January 4 to January 17, 2022, we were granted privileged access to trafﬁc camera
recordings of a crossing in an eastern Chinese city.
Besides gender, we considered various control variables to rule
out alternative explanations. First, when it is cold outside, individuals may be both (a) more likely to wear a mask to stay warm
and (b) more impatient with waiting for red lights in the cold.
Thus, we controlled for daily mean temperature of the city,
which was sourced from https://tianqi.2345.com. Second, when
air pollution is high, individuals are more likely to wear a mask.
Meanwhile, prior research suggests that air pollution may increase
deviant behavior by heightening state anxiety (44–46). Thus, we
controlled for daily mean Air Quality Index of the city, which
was also sourced from https://tianqi.2345.com. Third, to account
for unobserved time-speciﬁc characteristics, we controlled for
day-of-the-week ﬁxed effect and hour-of-the-day ﬁxed effect.
We coded 60,827 pedestrians and
cyclists in total (46.4% female). Of these, 74.0% wore masks
and 5.9% ran a red light. A logistic regression with controls
found that mask wearers were signiﬁcantly less likely to run
a red light than non-wearers (SI Appendix, Table S1, model 2:
B = 1.39, SE = 0.04, Wald z = 39.38, P < 0.001); the
pseudo-R2 change from model 1 to model 2 in SI Appendix,
Results and Discussion.
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Table 1. Overview of studies
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Study

Nature

Sample size

Findings
Mask-wearing pedestrians and cyclists were less likely to run a red light
than those without masks. Mask wearing explained a meaningful
proportion of the variance (5.6%) in running a red light.
Mask-wearing cyclists were less likely to park bikes in a no-parking zone
(a deviant behavior unrelated to mask wearers’ personal safety) than
those without masks. Mask wearing explained a meaningful proportion
of the variance (4.0%) in deviant parking.
Mask-wearing cyclists were less likely to park bikes in a no-parking zone
than those without masks. Mask wearing explained a meaningful
proportion of the variance (4.1%) in deviant parking.
Compared with participants in the no-mask condition, participants in the
mask condition exhibited lower deviant intent.
Compared with participants in the no-mask condition, participants in the
mask condition were less likely to cheat for money.
Direct replication of Study 4a
Chinese people viewed masks as a moral symbol. They considered
themselves more ethical if they wore masks (vs. not) and considered
another person more ethical if he/she wore a mask (vs. not).
Within an individual, moral awareness was on average higher in maskwearing situations than at baseline (without mentioning masks).
Compared with participants in the no-mask condition, participants in the
mask condition were less likely to cheat for money. This effect was
mediated by moral awareness, but not by sense of anonymity.
Direct replication of Study 6a
Students who were randomly asked (vs. not asked) to wear a mask were
less likely to behave deviantly in the library.

1

Trafﬁc camera recording
analysis

60,827

2a

Observational ﬁeld study

2,431

2b

Observational ﬁeld study

874

3

Experiment

200

4a

Experiment

400

4b
5

Experiment
Survey

400
200

6a

Experiment (mediator tested)

400

6b
7

Experiment (mediator tested)
Natural ﬁeld experiment

400
2,111

Table S1 indicates that mask wearing explained a reasonable and
meaningful proportion of the variance (5.6%) in running a red
light.* The effect of mask wearing was robust in an ordinary least
squares (OLS) regression (SI Appendix, Table S2, model 2: B =
0.09, SE = 0.002, P < 0.001). Moreover, the effect existed for
each of the 14 observation days (SI Appendix, Table S3), which
highlights the reliability of our results.
Despite its methodological novelty and robust ﬁndings,
study 1 was correlational in nature and open to alternative
explanations. For example, individuals who care little about
safety could be both less likely to wear a mask to prevent
COVID-19 and more likely to run a red light. To address this
possibility, the next two studies examined a deviant behavior
unrelated to mask wearers’ personal safety.
Study 2a. Mask Wearing Negatively Predicts
Deviant Bike Parking
In study 2a, we conducted an observational ﬁeld study at a
Chinese university to test whether mask wearing would negatively predict bike parking in a no-parking zone. Notably, this
deviant behavior is (a) unrelated to mask wearers’ personal
safety and (b) not punished by the university. Thus, individual
differences in (a) safety concerns and (b) fear of punishment are
unlikely to explain any observed effects of mask wearing.
We conducted the observational ﬁeld study in a large
Chinese university, where many people bike from one place to
another on campus. Because of the heavy trafﬁc during lunch
and dinner hours, a university cafeteria designated a large bikeparking zone, indicated by white lines and the sign “Parking
*Without any controls, 3.6% of mask wearers versus 12.5% of non-wearers ran red lights.
This large raw percentage difference suggests that other factors (e.g., individual differences) also played a meaningful role above and beyond mask wearing.
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for bicycle” (Fig. 1). For emergency evacuation and ﬁre-truck
access, the cafeteria also designated a no-parking zone indicated
by salient yellow cross marks (Fig. 1). However, for personal
convenience, some people park their bikes in the no-parking
zone—even when there are still empty racks in the parking zone
(Fig. 2). This is a deviant behavior that inconveniences others and
violates ﬁre-control laws, which prohibit the blocking of evacuation routes, safety exits, or ﬁre-truck access. Nevertheless, the university does not formally monitor or punish this deviant behavior
(e.g., by conﬁscating bikes in the no-parking zone).
In April 2022, a student researcher observed deviant bikeparking behavior during lunch hours (12 PM–1 PM) or dinner
hours (5:30 PM–6:30 PM) for ﬁve random nonholidays: April
6, 16, 18, 25, and 28. These dates included both weekdays and
weekends, demonstrating the generalizability of our results.
Similar to study 1, we controlled for gender, daily mean temperature, Air Quality Index, lunch versus dinner period, and
day-of-the-week ﬁxed effect. In addition, the more cyclists there
were in a given period, the fewer empty racks there were in the
parking zone and the more likely people were to park in the
no-parking zone. Therefore, we also controlled for the number
of cyclists within each period.
The student researcher observed a total
of 2,431 cyclists arriving at the cafeteria (25.9% female).† Of
these, 71.5% wore masks and 15.4% parked deviantly. A logistic regression with controls found that mask wearers were signiﬁcantly less likely to park deviantly than non-wearers (SI
Appendix, Table S4, model 2: B = 1.09, SE = 0.12, Wald
z = 9.17, P < 0.001); the pseudo-R2 change from model 1 to
model 2 in SI Appendix, Table S4 indicates that mask wearing
explained a reasonable and meaningful proportion of the

Results and Discussion.

†

The male–female student ratio at this university is about 2:1.

https://doi.org/10.1073/pnas.2211144119

3 of 12

Downloaded from https://www.pnas.org by BOSTON COLLEGE on October 4, 2022 from IP address 38.15.234.89.

Fig. 1.

Bike parking zone (indicated by white lines) and no-parking zone (indicated by yellow cross marks) in study 2a.

variance (4.0%) in deviant parking.‡ This effect was robust in
an OLS regression (SI Appendix, Table S5, model 2: B =
0.15, SE = 0.02, P < 0.001). Moreover, this effect existed
‡

Without any controls, 11.0% of mask wearers versus 26.3% of non-wearers parked deviantly. This large raw percentage difference suggests that other factors (e.g., individual differences) also played a meaningful role above and beyond mask wearing.

Fig. 2.
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for each day (SI Appendix, Table S6), which highlights the reliability of our results.
Study 2b. Mask Wearing Negatively Predicts
Deviant Bike Parking
Study 2b had four aims. First, we examined whether study 2a’s
results were replicable at another location at another time

Examples of deviant bike parking in the no-parking zone despite the availability of empty racks in the parking zone in study 2a.
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point. Second, study 2b accounted for the number of bikes
already in the no-parking zone and the number of bikes already
in the parking zone, because research on norms suggests that
individuals may be more likely to park deviantly if many other
people have already done so (47). Third, study 2b controlled
for the number of individuals accompanying each cyclist.
Fourth, study 2b considered the type of mask worn by the
cyclists, because personalized masks (e.g., the logo of someone’s
favorite band) may function as personal symbols rather than
moral symbols.
In July 2022, we conducted an observational ﬁeld study near
another cafeteria of the same Chinese university. Study 2b’s cafeteria designated a large bike-parking zone, indicated by white
lines and bike logos (Fig. 3). However, the parking zone is not in
the shade, so some individuals park deviantly in the no-parking
zone which is in the shade—despite the prominent sign that says
“FIRE EXITS. NO PARKING” (Fig. 4).
A student researcher observed deviant bike-parking behavior
for four consecutive periods: July 23 lunch, July 23 dinner,
July 24 lunch, and July 24 dinner.
The student researcher observed a total
of 874 cyclists arriving at the cafeteria (28.7% female), 55.8% of
whom wore masks.§ Only one individual wore a personalized
mask, nine individuals wore a university-branded mask, and the
remaining 99% wore generic masks. Thus, mask type was
unlikely to play a signiﬁcant role in this research.
Overall, the deviant parking rate was high (33.9%), likely
because the scorching sun (temperature range: 30–34 °C) tempted
many individuals to park in the no-parking zone to stay away from
the sun. Indeed, deviant parking was signiﬁcantly higher during
sunny lunch hours (48.4% parked deviantly) than dinner hours
(21.1% parked deviantly; SI Appendix, Table S7, model 1: B =
6.55, SE = 2.97, Wald z = 2.20, P = 0.028). Consistent with the
literature on norms (47), the number of bikes already parked in
the no-parking zone positively predicted the likelihood of deviant
parking (SI Appendix, Table S7, model 1: B = 0.02, SE = 0.008,
Wald z = 2.00, P = 0.046).
Controlling for these factors, a logistic regression found that mask
wearers were signiﬁcantly less likely to park deviantly than non-wearers
(SI Appendix, Table S7, model 2: B = 1.08, SE = 0.16, Wald
z = 6.67, P < 0.001); the pseudo-R2 change from model 1 to
model 2 in SI Appendix, Table S7 indicates that mask wearing
explained a reasonable and meaningful proportion of the variance
(4.1%) in deviant parking.¶ This effect was robust in an OLS
regression (SI Appendix, Table S8, model 2: B = 0.21, SE =
0.03, P < 0.001). Moreover, this effect existed for each period (SI
Appendix, Table S9), which highlights the reliability of our results.
In studies 1, 2a, and 2b, reverse causality was not a concern
because mask wearing occurred before running a red light
(study 1) or deviant bike parking (studies 2a and 2b). Nevertheless, we fully acknowledge the correlational nature of these
studies. To address this limitation and establish causality, we
conducted experiments in the next set of studies.
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Results and Discussion.

Study 3. Masks Reduce Wearers’ Deviant Intent
Study 3 tested experimentally whether wearing a mask (vs. not)
would reduce deviant intent. We conducted the experiment online
§
Compared with people in study 2a (temperature range: 8.5–21.5 °C), fewer people wore
masks in study 2b (temperature range: 30–34 °C), likely because of the hot summer.
¶

Without any controls, 23.8% of mask wearers versus 46.6% of non-wearers parked deviantly. This large raw percentage difference suggests that other factors (e.g., individual differences) also played a meaningful role above and beyond mask wearing.
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(rather than in person) to mitigate participants’ feeling of being
watched and impression-management concerns. Notably, we veriﬁed that participants followed our instructions about whether to
wear a mask (as detailed below).
Two hundred eligible Chinese
participants were randomly assigned to a mask condition (n =
100) or a no-mask condition (n = 100). Participants in the
mask condition were instructed to wear a mask throughout the
study to better imagine a given scenario, whereas participants
in the no-mask condition were instructed not to wear a mask
throughout the study to better simulate a natural state.

Experimental Manipulation.

We asked all participants to imagine walking
on a street and witnessing the following two deviant behaviors:
(a) someone running a red light when trafﬁc is light and (b)
someone littering when no one is watching. Participants indicated whether they agreed with each of the two behaviors (1 =
strongly disagree, 7 = strongly agree) and indicated how likely
they would be to engage in each of the two behaviors (1 = very
unlikely, 7 = very likely). The display order of the four items
was randomized across participants. We averaged the four items
(α = 0.81) to be the dependent measure of deviant intent.

Deviant Intent.

Manipulation Check. At the end of the study, participants were
asked: “Did you wear a mask during the study?” (1 = no, 2 =
yes, 3 = other). We assured participants that their answer to this
question would not affect their compensation. All participants in
the no-mask condition reported not wearing a mask during the
study. Only two participants in the mask condition reported not
wearing a mask, so we excluded them from subsequent analyses.
Overall, the mask-wearing manipulation was successful.

The mask and no-mask conditions did
not differ signiﬁcantly in any of the demographic variables
(age, gender, education, and occupation), which demonstrates
the success of our random assignment.
Participants in the mask condition (M = 1.48, SD = 0.57)
indicated signiﬁcantly lower deviant intent than participants in
the no-mask condition (M = 1.72, SD = 0.90; t = 2.25, P =
0.026, d = 0.32, 95% CI = [0.45, 0.03]). In sum, study
3 provided causal evidence that masks can reduce wearers’ deviant intent among Chinese participants.

Results and Discussion.

Study 4a. Masks Reduce Wearers’ Deviant
Behavior
To extend study 3, study 4a measured deviant behavior rather
than deviant intent.
Four hundred eligible Chinese
participants were randomly assigned to a mask condition (n =
200) or a no-mask condition (n = 200). In the mask condition,
participants were instructed to wear a mask throughout the
study to better simulate a given scenario. We then asked them
to imagine running errands with a mask on and to write about
how they would think, feel, and act. In the no-mask condition,
participants were instructed not to wear a mask throughout the
study to better simulate a natural state. We then asked them to
imagine running errands and to write about how they would
think, feel, and act.

Experimental Manipulation.

After the imagination task, participants proceeded with an ostensibly unrelated number-search matrix task

Deviant Behavior.

https://doi.org/10.1073/pnas.2211144119
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Fig. 3. Bike parking zone (indicated by white lines and bike logos) in study 2b. Note: Much of the parking zone is not in the shade, so some individuals park
deviantly in the no-parking zone in the shade.

(48), which is widely used to measure deviant behavior (31,
49–57). Participants saw eight 4 × 3 matrices of three-digit numbers (Fig. 5). For each matrix, we asked participants to indicate
whether they could ﬁnd two numbers that summed to 10 (e.g.,
1.17 and 8.83)—without asking them to specify the matching pair
of numbers. In reality, four of the matrices were unsolvable (i.e.,
no two numbers summed to 10). If a participant claimed to have
solved an unsolvable matrix, we counted it as one incidence of

deviant behavior. As an incentive, participants were told that they
would receive 10 points for each solved matrix and that participants whose total points were in the top 30% would receive an
extra reward of 5 Chinese yuan.
At the end of the study, participants were
asked: “Did you wear a mask during the study?” (1 = no, 2 =
yes, 3 = other). We assured participants that their answer to
this question would not affect their compensation. All participants in the mask condition reported wearing a mask, and all
participants in the no-mask condition reported not wearing a
mask. That is, the mask-wearing manipulation was successful.

Manipulation Check.

The mask and no-mask conditions did
not differ signiﬁcantly in any of the demographic variables
(age, gender, education, and occupation), which demonstrates
the success of our random assignment.
For the solvable matrices, there was no signiﬁcant difference
in the number of matrices that participants claimed to have
solved between the mask condition (M = 3.36, SD = 0.84)
and the no-mask condition (M = 3.38, SD = 0.78; t = 0.25,
P = 0.81, 95% CI = [0.18, 0.14]). In other words, for the
four solvable matrices, both groups were able to solve more
than three questions on average, such that there was little need
for them to lie about their performance.
By contrast, participants in the mask condition claimed to
have solved signiﬁcantly fewer unsolvable matrices (M = 0.17,
SD = 0.49) than participants in the no-mask condition (M =
0.38, SD = 0.93; t = 2.82, P = 0.005, d = 0.28, 95%
CI = [0.36, 0.06]). As a robustness check, we also examined the binary outcome of whether a participant claimed to
have solved any of the unsolvable matrices (1 = cheated, 0 = no);
participants in the mask condition (12.0%) were signiﬁcantly
less likely to claim to have solved any of the unsolvable matrices
than participants in the no-mask condition (19.5%; B = 0.57,
SE = 0.28, Wald z = 2.04, P = 0.041).
Results and Discussion.

Fig. 4. Examples of deviant bike parking in the no-parking zone in study 2b.
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participants. To assess moral awareness in mask-wearing situations, we asked the same participants to imagine running
errands with a mask on, write about how they would think,
feel, and act, and complete the same three-item measure of
moral awareness (α = 0.91). The display order of the three
items was also randomized across participants.
To test whether Chinese people view masks as a
moral symbol, we used both direct and indirect measures.
Direct measure of moral symbol. Participants indicated how
much they agreed with the following three statements (1 =
strongly disagree, 7 = strongly agree): “Masks are a moral symbol”, “Mask wearing represents a moral behavior”, and “Mask
wearing is a symbol of morality.” The display order of the three
items (α = 0.71) was randomized across participants.
Indirect measure of moral symbol. We also used a more indirect
measure to assess whether Chinese people view masks as a moral
symbol. Speciﬁcally, participants indicated how much they agreed
with six statements (1 = strongly disagree, 7 = strongly agree):
“People who wear masks are more moral than people who do
not”, “A person is more moral when he/she wears a mask versus
not”, “I feel more moral when I wear a mask versus not”, “People
who do not wear masks are more moral than people who do”
(reverse coded), “A person is more moral when he/she does not
wear a mask than when he/she does” (reverse coded), and “I feel
more moral when I do not wear a mask than when I do” (reverse
coded). The display order of the six items (α = 0.79) was randomized across participants.
Moral Symbol.

Fig. 5. A sample matrix of the number-search task.

Together, these results indicate that Chinese participants
who were randomly assigned to wear a mask (vs. not) were less
likely to cheat for money.
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Study 4b. Masks Reduce Wearers’ Deviant
Behavior
To ascertain whether the mitigating effect of masks on wearers’
deviant behavior is reliable, we conducted a direct replication of
study 4a. As detailed in SI Appendix, study 4b (n = 400) fully
replicated the results of study 4a. The only difference between
studies 4a and 4b was that, to rule out potential demand effect,
study 4b probed whether participants correctly guessed the purpose of our experiment. Only ﬁve participants correctly guessed
the purpose of the experiment, suggesting that demand effect was
not of signiﬁcant concern; indeed, all results were robust whether
our analyses included or excluded these ﬁve participants.
Study 5. Masks Are a Moral Symbol in China
Studies 3, 4a, and 4b have provided consistent causal evidence
that masks reduce wearers’ deviance in China. To explore why
this is the case, study 5 examined (a) whether Chinese people
view masks as a moral symbol and (b) whether moral awareness
tends to be higher in mask-wearing situations than at baseline.
The study was preregistered at https://aspredicted.org/H6J_Y9C.
Two hundred eligible Chinese participants completed study 5.
As detailed below, participants ﬁrst answered moral awareness questions and then moral symbol questions because the
moral symbol questions contained words about morality, which
might inﬂuence participants’ moral awareness.
We conducted within-person analyses to test
whether moral awareness would be higher in mask-wearing situations than at baseline. To assess baseline moral awareness, we
asked participants (without mentioning masks) to imagine running errands, write about how they would think, feel, and act,
and indicate how much they agreed with three items from the
widely used moral awareness scale (39, 40, 58): “There are
some ethical aspects to the situation I imagined”, “The situation I imagined clearly had some ethical aspects to it”, and
“The situation I imagined could be described as a moral
one” (1 = strongly disagree, 7 = strongly agree; α = 0.95). The
display order of the three items was randomized across
Moral Awareness.
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Results and Discussion.
Moral symbol. For the direct

measure of moral symbol (i.e.,
viewing masks as a moral symbol), a one-sample t test found
that the mean score (M = 5.80, SD = 0.70) was signiﬁcantly
higher than the midpoint of the seven-point scale (t = 36.19,
P < 0.001, 95% CI = [5.70, 5.89]). For the indirect measure
of moral symbol (i.e., viewing mask-wearing people as more
moral), a one-sample t test found that the mean score (M =
5.97, SD = 0.60) was signiﬁcantly higher than the midpoint of
the seven-point scale (t = 46.49, P < 0.001, 95% CI = [5.89,
6.05]). Together, these results provide converging evidence that
Chinese people view masks as a moral symbol.
Moral awareness. A paired-samples t test (i.e., within-participants
test) found that participants indicated signiﬁcantly higher moral
awareness in mask-wearing situations (M = 5.46, SD = 1.13)
than at baseline (M = 3.85, SD = 1.67; t = 14.75, P < 0.001,
95% CI = [1.39, 1.82]). This result points to moral awareness as
a potential mechanism for why masks reduce wearers’ deviance,
which motivated us to directly test moral awareness as a focal
mediator in studies 6a and 6b.
Study 6a. Moral Awareness Mediates the
Mitigating Effect of Masks on Wearers’
Deviant Behavior
In light of study 5’s results, study 6a tested moral awareness as
the focal mediator for the mitigating effect of masks on wearers’
deviant behavior in China. In addition, study 6a explored sense
of anonymity as an alternative mediator, as there may simultaneously be a positive indirect effect of masks on wearers’ deviant behavior via sense of anonymity.
Participants were told that the study involved two unrelated
tasks: one was an imagination task and the other was a problemsolving task.
https://doi.org/10.1073/pnas.2211144119
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Four hundred eligible Chinese
participants were randomly assigned to a mask condition (n =
200) or a no-mask condition (n = 200). Experimental manipulation was the same as in study 4a.

Experimental Manipulation.

After writing about their
imagined situation, participants completed the same three-item
measure of moral awareness as in study 5 (α = 0.91). The display
order of the three items was randomized across participants.

Moral Awareness (Focal Mediator).

We also measured
participants’ sense of anonymity in their imagined situation
using four items adapted from Zhong et al. (31): “I was anonymous in the situation I imagined”, “My behavior went unnoticed in the situation I imagined”, “My identity was not known
to others in the situation I imagined”, and “No one was paying
attention to my behavior in the situation I imagined” (1 =
strongly disagree, 7 = strongly agree; α = 0.83). The display
order of the four items was randomized across participants.
Sense of Anonymity (Alternative Mediator).

The measure of deviant behavior was the
same number-search matrix task used in study 4a. As an incentive, participants were told that they would receive 10 points for
each solved matrix and that participants whose total points were
in the top 30% would receive an extra reward of 5 Chinese yuan.

Deviant Behavior.

At the end of the study, participants were
asked: “Did you wear a mask during the study?” (1 = no, 2 =
yes, 3 = other). We assured participants that their answer to
this question would not affect their compensation. All participants in the mask condition reported wearing a mask, and all
participants in the no-mask condition reported not wearing a
mask. That is, the mask-wearing manipulation was successful.
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Manipulation Check.

At the end of the study, we probed
what participants thought the experiment was about. Only
three participants correctly guessed the purpose of the experiment, suggesting that demand effect was not of signiﬁcant concern. All results were robust whether our analyses included or
excluded these three participants.

Examining Demand Effect.

The mask and no-mask conditions did not differ signiﬁcantly in any of the demographic variables (age, gender,
education, and occupation), which demonstrates the success of
our random assignment.
Deviant behavior. Replicating studies 4a and 4b, for the solvable
matrices, there was no signiﬁcant difference in the number of
matrices that participants claimed to have solved between the
mask condition (M = 3.48, SD = 0.84) and the no-mask condition (M = 3.60, SD = 0.65; t = 1.59, P = 0.11, 95% CI =
[0.27, 0.03]). In other words, for the four solvable matrices,
both groups were able to solve more than three questions on average, such that there was little need for them to lie about their
performance.
By contrast, participants in the mask condition claimed to
have solved signiﬁcantly fewer unsolvable matrices (M = 0.19,
SD = 0.60) than participants in the no-mask condition (M =
0.41, SD = 1.00; t = 2.67, P = 0.008, d = 0.27, 95%
CI = [0.38, 0.06]). As a robustness check, we also examined
the binary outcome of whether a participant claimed to have
solved any of the unsolvable matrices (1 = cheated, 0 = no);
participants in the mask condition (12.0%) were signiﬁcantly
less likely to claim to have solved any of the unsolvable matrices
than participants in the no-mask condition (20.0%; B = 0.61,
SE = 0.28, Wald z = 2.16, P = 0.031).
Results.
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Together, these results indicate that Chinese participants
who were randomly assigned to wear a mask (vs. not) were less
likely to cheat for money.
Moral awareness (focal mediator). Participants in the mask condition indicated signiﬁcantly higher moral awareness (M = 5.09,
SD = 1.15) than participants in the no-mask condition (M =
3.50, SD = 1.36; t = 12.64, P < 0.001, d = 1.26, 95% CI =
[1.34, 1.84]). Moral awareness signiﬁcantly mediated the effect
of the condition (1 = mask condition, 0 = no-mask condition)
on the number of unsolvable matrices that participants claimed
to have solved (indirect effect = 0.14, bias-corrected bootstrapped 95% CI = [0.25, 0.04], P = 0.002). Moral awareness also signiﬁcantly mediated the effect of the condition on the
binary outcome of whether a participant claimed to have solved
any of the unsolvable matrices (indirect effect = 0.10, biascorrected bootstrapped 95% CI = [0.16, 0.06], P < 0.001).
Together, these results indicate that moral awareness mediated
the mitigating effect of masks on wearers’ deviant behavior.
Sense of anonymity (alternative mediator). Participants in the
mask condition (M = 4.87, SD = 1.21) indicated signiﬁcantly
higher sense of anonymity than participants in the no-mask
condition (M = 4.57, SD = 1.40; t = 2.30, P = 0.022, d =
0.23, 95% CI = [0.04, 0.56]). However, sense of anonymity
was neither a signiﬁcant mediator for the number of unsolvable matrices that participants claimed to have solved (indirect
effect = 0.008, bias-corrected bootstrapped 95% CI =
[0.05, 0.01], P = 0.47) nor a signiﬁcant mediator for the
binary outcome of whether a participant claimed to have solved
any of the unsolvable matrices (indirect effect = 0.001, biascorrected bootstrapped 95% CI = [0.01, 0.01], P = 0.77).
Discussion. Replicating studies 4a and 4b, study 6a provided
further causal evidence that masks reduce wearers’ deviant
behavior in China. Moreover, this study established moral
awareness as a mediator and provided evidence against sense of
anonymity as an alternative mediator.

Study 6b. Moral Awareness Mediates the
Mitigating Effect of Masks on Wearers’
Deviant Behavior
To ascertain whether study 6a’s results were reliable, we conducted a direct replication. As detailed in SI Appendix, study 6b
(n = 400) fully replicated the results of study 6a.
Study 7. A Natural Field Experiment: Masks
Reduce Wearers’ Deviant Behavior in
the Library
To further substantiate the causal effect of masks on wearers’
reduced deviant behavior, our ﬁnal study leveraged a natural
ﬁeld experiment. Speciﬁcally, we examined whether masks
would reduce wearers’ deviant behavior in the library (e.g.,
talking).
Since the outbreak of the COVID-19 pandemic, the library
of a university in Beijing has been encouraging students to
wear masks. In particular, each desk in the quiet self-study area
features a sign that reads: “Please wear a mask.” However, as
COVID-19 cases dwindled in China, students gradually
stopped wearing masks despite these signs. In November 2021,
several new cases of COVID-19 appeared in Beijing. To
remind students to wear a mask, a library security guard walked
around the self-study area, casually repeating, “Please put on
your mask.” The security guard did not interact with students,
pnas.org

nor did he pay attention to whether a student was studying or
behaving deviantly. Therefore, any observed effects about deviance were likely not due to students’ concerns about being reprimanded by the security guard.
Randomization. The security guard issued his
reminder only once at the beginning of his shift; for the
remainder of his shift, he sat at the entrance of the library.
Notably, his shifts were random, such that he worked in the
morning for some days and in the afternoon for other days.
Accordingly, his reminder occurred either around 10 AM or
3 PM. If he reminded students around 10 AM, few students
wore masks in the afternoon (given the lunch break and many
hours of gap). If he reminded students around 3 PM, few students wore masks in the morning, because no one reminded
them to do so. This created a natural experiment with a mask
condition (when the security guard reminded students to wear
masks) and a control condition (when the security guard did
not remind students to wear masks).
Leveraging this opportunity, a student researcher observed in
the library for 6 d (11 shifts in total): November 27, November
28, November 29, November 30 afternoon,# December 3, and
December 4, 2021. The security guard stopped the daily reminder
after December 4 because COVID-19 cases dwindled in Beijing
around that time. The mask condition happened to involve three
mornings and two afternoons, while the control condition happened to involve two mornings and four afternoons.
The student researcher observed the entire self-study area unobtrusively (e.g., hiding between bookshelves). Instead of observing
at 10 AM or 3 PM, the researcher waited for about 15 min to
minimize the security guard’s potential inﬂuence on students’
behaviors. She observed whether each student (a) wore a mask and
(b) engaged in deviant behavior around 10:15 AM or 3:15 PM.
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Natural

We operationalized deviant
behavior in the library as activities that unambiguously deviated
from library norms, including talking, playing video games,
and watching distracting videos. Notably, there was no library
staff to reprimand students for such deviant behaviors; thus,
any observed differences between the two conditions were
unlikely because students in the mask condition were more
worried about being reprimanded.

Deviant Behavior in the Library.

The student researcher observed a total
of 2,111 students (897 in mask condition and 1,214 in control
condition). As evidence of successful “experimental manipulation,” only 3.68% of the students in the mask condition did
not wear a mask despite the security guard’s reminder (n = 33),
while only 3.71% of the students in the control condition wore
a mask without the reminder (n = 45). We included these 78
cases (only 3.70% of the total sample) to be conservative; all
results were robust after excluding them.
Consistent with our previous studies, a logistic regression
revealed that students in the mask condition were signiﬁcantly
less likely to engage in deviant behavior than students in the
control condition (B = 0.75, SE = 0.15, Wald z = 5.09,
P < 0.001). This effect was robust (B = 0.67, SE = 0.19,
Wald z = 3.58, P < 0.001) after controlling for morningversus-afternoon and day-of-the-week ﬁxed effects.
Another robustness check found that deviant behavior was
consistently lower in all mask-condition observation periods
(all <10%) and visibly higher in all control-condition
Results and Discussion.

#
The student researcher was unable to observe in the library on the morning of November 30 because of personal commitments unrelated to the study.
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observation periods (all >10%). These results provide further
evidence that masks reduce wearers’ deviant behavior.
General Discussion
Drawing on behavioral ethics research, we tested two competing hypotheses for the effect of masks on wearers’ deviance in
China. Across 10 studies (n = 68,243), we found consistent
evidence for the hypothesis that masks are a moral symbol that
reduces wearers’ deviance by heightening their moral awareness
and did not ﬁnd evidence for the competing hypothesis that
masks disinhibit wearers’ deviance by increasing their sense of
anonymity.
Our studies feature notable methodological strengths. First, to ascertain the reliability of our results,
we conducted 10 complementary studies, including direct replications. Second, we used different measures of deviant behavior
with high ecological validity (e.g., running a red light, bike parking in no-parking zones, cheating for money, and deviant behavior in the library). Third, our studies employed mixed methods
(e.g., trafﬁc camera recording analysis, observational ﬁeld studies,
experiments, and natural ﬁeld experiment), thus mitigating common method bias. In particular, study 1 was methodologically
interesting in analyzing objective trafﬁc camera recordings to
study trafﬁc violations. We were able to zoom in/out, slow down,
and rewind the recordings of multiple high-resolution cameras at
different angles, which ensured the coding’s accuracy. Study 7
leveraged a natural ﬁeld experiment, which found that students
who were randomly asked (vs. not asked) to wear a mask were
less likely to behave deviantly in the library.

Methodological Strengths.

The present research offers important theoretical contributions and
broad societal implications. To begin with, we contribute to
the literature on the psychology of mask wearing, thereby
advancing the understanding of how public policies about the
COVID-19 pandemic shape human behaviors. Although the
mask literature has been growing, past research has mostly
examined predictors of mask wearing (2, 4, 6, 10). By contrast,
the current research is among the ﬁrst to examine the psychological and behavioral consequences of mask wearing. This contribution is timely and valuable because mask wearing has
become a global phenomenon. While masks are ﬁrst and foremost a preventative measure, we revealed their function as a
moral symbol in China. Across our 10 studies, mask wearing
consistently predicted less rather than more deviance in China.
This ﬁnding is notable, given that some people have speculated
that COVID-19 masks could increase wearers’ deviant behavior, such as committing crimes (59). By encouraging mask
wearing during the pandemic, policymakers may indirectly raise
citizens’ moral awareness in some countries. More broadly, our
research underscores the importance of understanding the psychological spillover effects of public-health policies.
Moreover, we contribute to the behavioral ethics literature in
four ways. First, across our studies in China, we revealed mask
wearing as a mitigator of deviance, which is detrimental to individuals, organizations, and society. Second, we identiﬁed moral
awareness as a psychological mechanism for why masks can
reduce wearers’ deviance. In doing so, we provide insights into
how moral-awareness nudges can temper deviance in society.
Third, we contribute to the limited research on moral symbols
by spotlighting masks as a moral symbol in China during the
pandemic. Whereas Desai and Kouchaki’s (39) studies examined how other people react to a person’s display of moral
Theoretical Contributions and Societal Implications.
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symbols, we extend this literature by demonstrating the effect
of moral symbols on wearers themselves. Fourth, we add to the
behavioral ethics literature (47, 60) by examining deviant
behaviors in everyday contexts with high ecological validity
(e.g., trafﬁc violation, bike parking in no-parking zones, and
deviant behavior in the library).
The current research has
several limitations, which provide opportunities for future
research. First, our studies were situated in the historical and cultural contexts of China. In fact, antiepidemic masks were
invented in China around 1911 to ﬁght the pneumonic plague
(34). As medical anthropologist Christos Lynteris noted: “In the
West, the use of masks did not last much past World War II.
But in China, masks remained markers of medical modernity
and continued to be used for public-health crises” (34). Later,
during the 2002–2003 severe acute respiratory syndrome (SARS)
epidemic, masks were widely adopted as a preventative measure
and “a signal of mutual assurance that allows a society to keep
functioning during an epidemic” in China (34). To understand
the generalizability of our ﬁndings, future studies should examine
other countries. For example, our observed effects may not occur
in places where masks are viewed as a symbol of infringement on
personal freedom (“masks are muzzles”) rather than a moral symbol (61).
Second and relatedly, in our observational studies, most Chinese individuals wore generic rather than personalized masks
(e.g., in study 2b). We speculate that the observed moral symbol effect may not apply to individuals who choose to wear personalized masks, because such masks are personal symbols
rather than moral symbols. For example, a mask with the logo
of someone’s favorite band may primarily activate cognitions
about the band rather than the moral meaning of masks. This
possibility awaits future research.
Third, while we focused on the effect of masks on wearers’
deviance, future research should investigate other psychological
effects of mask wearing. For example, masks may also increase
wearers’ prosocial behavior—deﬁned as voluntary behavior
intended to beneﬁt others (62)—by heightening their moral
awareness. Recent research on Austrians found that mask wearers and non-wearers did not differ signiﬁcantly in prosocial
behavior (63), though this research was correlational and situated in the cultural and political contexts of Austria (24). As
another example, mask wearing may relieve social anxiety for
some individuals. A tweet that has attracted about 28,000
retweets and 123,000 likes noted: “Masks protect you from
coronavirus yes, but they also protect you from running into
people you know in public” (64). It would also be fruitful to
study the psychological effects of other pandemic policies (e.g.,
social distancing, lockdown, and vaccination).
Fourth, future research could explore a potential habituation
effect. It is possible that, if a person wears a mask daily for a
prolonged period of time, its effect could fade due to habituation. Notably, many Chinese individuals have been wearing
masks since the outbreak of COVID-19 (January 2020), and
the mitigating effect of masks on wearers’ deviance was
observed across our 10 studies, which ranged from October
2021 to July 2022. Thus, it appears that even if there was any
habituation effect, it was not strong enough to override the
moral-symbol effect of mask wearing in China. This is unsurprising because COVID-19 remains a highly salient topic in
China, so the moral meaning associated with mask wearing is
activated in everyday life.
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Last but not least, the meaning of masks is dynamic and contextualized. While our research suggests that masks currently
function as a moral symbol in China, they could take on new
meanings if everyday life returns to relative normalcy. For
example, after the pandemic calms down, students who continue wearing masks in the classroom may be viewed as timid
by their classmates. Hence, future research should track the
implications of mask wearing as its meanings change over time.
Conclusion
The present research demonstrated that masks have become a
moral symbol in China during the COVID-19 pandemic.
Across 10 studies (n = 68,243) using mixed methods and different measures of deviant behavior, we consistently found that
masks reduced wearers’ deviance by heightening their moral
awareness. Overall, this research is among the ﬁrst to uncover
the psychological and behavioral consequences of mask wearing
beyond its health beneﬁts.
Materials and Methods
This research was approved by the Institutional Review Boards of the Massachusetts Institute of Technology (Protocol No. 3987) and Tsinghua University (Protocol No. 2022-TSEM-09). All participants in our survey and experimental studies
provided informed consent. To ensure data quality, we emphasized that participants’ answers were anonymous and used only for academic research purposes,
so they should answer questions as honestly as they could.
For the period from January 4 to January 17, 2022, we were granted
privileged access to trafﬁc camera recordings of a crossing in an eastern Chinese
city. This crossing is a suitable study context for two reasons. First, the crossing is
located in the downtown area, thus providing a large sample of pedestrians and
cyclists. Second, this crossing has multiple high-resolution cameras at different
angles, which enabled us to reliably code whether a person (a) wore a mask and
(b) ran a red light. We could also zoom in/out, slow down, and rewind the camera recordings when necessary.
For each of the 14 d, we coded the camera recordings from 7 AM to 6 PM, as
hours outside this 11-h window were too dark for us to ascertain whether a person was wearing a mask. To ensure the reliability of our coding, we double
checked (a) all coding for the ﬁrst 2 d and (b) one randomly sampled hour of
coding from each of the remaining 12 d.
Running a red light is a deviant behavior that violates trafﬁc laws. For every
pedestrian or cyclist, we coded their gender, whether they wore a mask, and
whether they ran a red light. We only coded pedestrians and cyclists for two reasons. First, whereas we could easily ascertain whether pedestrians and cyclists
wore masks, it was difﬁcult to do so for people riding in cars (who seldom wear
masks anyways) and helmet-wearing motorcyclists. Second, few car and motorcycle drivers run red lights because they would be severely punished by law. By
contrast, pedestrians and cyclists in this Chinese city are not formally punished
for the same behavior. Thus, some pedestrians and cyclists run red lights, especially because the wait time at this crossing is long (60 s).

Study 1.

Studies 2a and 2b. To observe deviant parking unobtrusively, the student
researcher stood in a corner and recorded information on her phone instead of a
notepad; she used her phone horizontally and wore headphones as if she were
watching videos or playing games. She only observed people who arrived at the
cafeteria by bike. In study 2a, she recorded each person’s gender, whether the
person was wearing a mask when arriving, and whether the person parked in
the no-parking zone. In study 2b, the student researcher coded additional variables for each arriving cyclist: the number of companions (range: 0–3), the number of bikes already parked in the no-parking zone, the number of bikes already
parked in the parking zone, and mask type (personalized, university branded,
or generic).
Study 3. We used G*Power to determine the sample size required for a smallto-medium-sized effect in a between-subjects design with two conditions; 78
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participants per condition were required for the study to be powered at 80%. To
exceed this sample-size requirement, we recruited 200 Chinese participants in
October 2021 via http://www.credamo.com, a widely used data-collection platform for Chinese participants (44). Participants who failed an attention check
were automatically excluded by the system; the two conditions did not differ signiﬁcantly in the rate of attention check failure (χ2 = 0.31, P = 0.58). We compensated each participant 3 Chinese yuan for completing the experiment. The
200 participants (Mage = 29.72, SD = 5.57; 65.0% female) were located in 91
Chinese cities. Of these, 87.5% were employees and 12.5% were students. Their
educational backgrounds were as follows: 3.0% high school, 9.5% associate
degree, 75.0% undergraduate degree, and 12.5% graduate degree.
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Study 4a. We recruited 400 new Chinese participants via http://www.credamo.
com. Participants who failed an attention check were automatically excluded by
the system; the two conditions did not differ signiﬁcantly in the rate of attention
check failure (χ2 = 1.30, P = 0.25). We compensated each participant 2 Chinese yuan for completing the experiment. The participants (Mage = 28.57, SD =
6.90; 69.0% female) were located in 136 Chinese cities. Of these, 69.2% were
employees, 29.3% were students, and the remaining 1.5% chose “other.” Their
educational backgrounds were as follows: 0.2% middle school, 1.8% high
school, 7.8% associate degree, 72.0% undergraduate degree, and 18.2% graduate degree.

check were automatically excluded by the system. We compensated each participant 1 Chinese yuan for completing the study. The participants (Mage = 29.46,
SD = 7.50; 67.0% female) were located in 96 Chinese cities. Of these, 72.5%
were employees, 27.0% were students, and the remaining 0.5% chose “other.”
Their educational backgrounds were as follows: 0.5% middle school, 4.0% high
school, 10.0% associate degree, 70.5% undergraduate degree, and 15.0% graduate degree.
Study 6a. We recruited 400 new Chinese participants via http://www.credamo.
com. Participants who failed an attention check were automatically excluded by
the system; the two conditions did not differ signiﬁcantly in the rate of attention
check failure (χ2 = 0.92, P = 0.34). We compensated each participant 2 Chinese yuan for completing the experiment. The participants (Mage = 28.30, SD =
8.12; 65.5% female) were located in 149 Chinese cities. Of these, 64.0% were
employees, 33.5% were students, and the remaining 2.5% chose “other.” Their
educational backgrounds were as follows: 0.2% middle school, 2.3% high
school, 10.7% associate degree, 70.3% undergraduate degree, and 16.5% graduate degree.
Data, Materials, and Software Availability. Data and R code are available
at the Open Science Framework (https://osf.io/vu6xc/) (65).

Study 5. We conducted a power analysis with G*Power to determine the
required sample size. For both a one-sample t test and a paired-samples t test, a
small-sized effect would require 128 participants for the study to be powered at
80%. To exceed this sample-size requirement, we recruited 200 new Chinese
participants via http://www.credamo.com. Participants who failed an attention
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