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Two studies examine psychological and demographic factors that predict attitudes toward mask-wearing during
the COVID-19 pandemic. These studies differentiate pro-mask from anti-mask attitudes. Political conservatism,
younger age, and gender predicted anti-mask attitudes but were unrelated to pro-mask attitudes. Psychological
reactance was associated with anti-mask attitudes, over and above demographic variables. Empathy, trust in

healthcare professionals, and perceived normativity of mask wearing were associated with pro-mask attitudes,
over and above demographic variables. These studies suggest that demographic variables such as political
orientation and age are associated with anti-mask but not pro-mask attitudes, but also that psychological factors
differentially predict anti- and pro-mask attitudes over and above demographic factors.

“Mask Rules Expand Across U.S. as Clashes Over the Mandates
Intensify”

-The New York Times, August 2020

1. Introduction

The United States has become increasingly politically polarized in
recent years, and the COVID-19 pandemic has fanned the flames of that
polarization. Whereas some people emphasize preventing the spread of
the virus via social restrictions, others prioritize a return to normalcy
with an emphasis on civil liberties. At the center of this debate is
whether people should be required to wear masks in public during the
pandemic. Even as vaccines roll out, face coverings remain one of the
best preventive measures available to stem virus transmission by keep-
ing droplets from spreading to others (CDC, 2020a). However, many
people remain resistant to adopting masks as a widespread preventative
strategy. What variables differentiate mask supporters from mask op-
ponents? Although demographic and political variables such as age,
gender, and political ideology may account for some of the divide in the
mask debate, some of the variability in people’s attitudes toward
wearing masks might be explained by psychological variables. Indeed,
scholars have emphasized the importance of drawing upon psycholog-
ical research in thinking about pandemic responses (Van Bavel, Baicker,

et al., 2020). Therefore, we conducted two studies with U.S. samples to
identify the degree to which demographic, political, and psychological
factors independently predict people’s attitudes regarding the use of
masks.

2. Demographic and political predictors of mask-use attitudes

Several demographic and political variables likely play a role in
people’s attitudes toward mask use. A wealth of anecdotal evidence, in
addition to a growing body of scientific literature (Capraro & Barcelo,
2020; Gollwitzer et al., 2020; Makridis & Rothwell, 2020; Van Bavel,
Cichocka, et al., 2020; Wagerman et al., 2021), suggests that, at least in
the U.S., political ideology accounts for the divide in COVID-19 attitudes
generally and mask use attitudes specifically, with liberals supporting
preventive measures such as mask-wearing and conservatives opposing
them. Indeed, many Republican officials, including former President
Trump, have been hesitant to emphasize the importance of mask-
wearing for public health (Yamey & Gonsalves, 2020). Pew polling
during the summer of 2020 revealed that, compared to Republicans or
Republican-leaning Independents, Democrats or Democratic-leaning
Independents were two times more likely to say that masks should al-
ways be worn in public (Doherty et al., 2020).

In addition to political orientation, attitudes regarding masks likely
vary by age. Rates of severe illness from infection and death from
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COVID-19 are more common among older adults (CDC, 2020b).
Consequently, Americans age 65 and older are more likely than younger
Americans to say that people should wear masks in public (Doherty
et al., 2020). More broadly, as people age, they tend to perceive them-
selves as more vulnerable to disease (Diaz et al., 2020; Wickman et al.,
2008) and thus hold more positive attitudes toward and engage more in
preventive health behaviors (Calasanti et al., 2013; Liang et al., 1999;
Makhanova & Shepherd, 2020). In sum, like political orientation, age is
a demographic characteristic expected to be associated with more pos-
itive attitudes toward mask use, because masks serve as tools to prevent
spreading the virus to the most vulnerable.

Moreover, recent findings suggest that men may be more opposed to
mask use than women and are less likely to approve of and comply with
COVID-related restrictions such as mask mandates (Capraro & Barcelo,
2020; Galasso et al., 2020). Gender norms convey that men should be
resilient and tough (Thompson & Pleck, 1986), and wearing a mask can
be perceived as undermining these norms. Indeed, conformity to
masculine norms relates to negative mask attitudes (Palmer & Peterson,
2020), particularly among politically conservative men (Mahalik et al.,
2021). These findings are in line with research suggesting that men are
less likely to engage in preventive health behaviors such as receiving flu
shots (Vaidya et al., 2012). Thus, gender may play a role in mask use
attitudes.

3. Psychological predictors of attitudes toward mask use

Although demographic and political variables undoubtedly play a
role in mask use attitudes, psychological factors are also important and
may play a critical role in mask use attitudes. There are a number of
variables that might be expected to influence mask-use attitudes,
including personality factors (e.g., neuroticism or conscientiousness)
and attitudinal variables (e.g., right-wing authoritarianism, a social
attitude dimension associated with having a conservative political
orientation). We chose to focus on psychological factors known to play a
key role in health-related attitudes in the broader health psychology
literature and thus were expected to be relevant to mask-use attitudes.
We also focused on variables that we thought would be more proximally
related to mask-use attitudes, rather than broader factors such as per-
sonality traits or worldviews, because this focus allowed us to assess
psychological mechanisms that might play an immediate role in de-
cisions about whether or not to wear masks. We predicted that several
psychological variables (reactance, fear, empathy, perceived norms, and
trust of healthcare professionals) would play an important role in peo-
ple’s views toward the public use of masks, over and above effects of
political ideology, age, and gender. Although a few studies have exam-
ined the role of some of these individual differences in attitudes
regarding mask use (e.g., empathy and trust in science, Mahalik et al.,
2021; fear of COVID, Shah et al., 2020), to our knowledge, no studies
have examined them simultaneously or considered whether they have
an impact on mask-use attitudes above and beyond demographic and
political factors. Below we describe why we anticipate each of these
psychological factors to relate to positive or negative mask use attitudes.

Psychological reactance may underlie opposition to mask use. People
high in reactance generally resent being told how to behave and often
respond by doing the opposite of what they are told (Brehm, 1966).
According to reactance theory, people generally value the freedom to
control their own behaviors. Being told what to do threatens this per-
sonal freedom and elicits reactance. Experiencing reactance motivates
individuals to regain their freedom (Brehm & Brehm, 2013). Research in
health psychology finds that messages intended to promote healthy
behaviors can create reactance, leading people to become less likely to
engage in the promoted behaviors (Dillard & Shen, 2005; Erceg-Hurn &
Steed, 2011; Miller et al., 2007). For example, one study found that, in
response to anti-smoking ads, smokers high in reactance were less
motivated to quit smoking than smokers low in reactance (Hall et al.,
2016). Thus, being told to wear a mask by health officials may lead
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people high in reactance to hold negative attitudes toward the use of
masks.

Recommendations regarding masks are provided by scientists and
medical professionals, and degree of trust in those sources could impact
mask-related attitudes. Indeed, some evidence suggests that distrust in
the scientific community is related to more negative attitudes regarding
masks (Mahalik et al., 2021). This is sensible, as persuasion attempts are
more successful when the source of information is trusted and viewed as
a source of expertise (Petty & Cacioppo, 1986; Wilson & Sherrell, 1993).
Trust in medical professionals is particularly important for compliance
in the healthcare domain (Clayman et al., 2010; Meredith et al., 2007).
People who trust healthcare providers are particularly likely to engage
in proactive health behaviors, such as routine checkups (Musa et al.,
2009). In contrast, people are less likely to engage in recommended
health behaviors when they distrust health care professionals and sci-
entists, especially when the recommendations are inconsistent with
their personal beliefs (Nisbet et al., 2015). Because some people perceive
scientists’ recommendations regarding mask-wearing as inconsistent
with their values (e.g., protecting civil liberties), they may distrust the
scientists who make those recommendations. Consequently, we antici-
pated distrust in healthcare professionals would be associated with
negative attitudes toward mask use.

Fear is a highly motivating emotion (Tappolet, 2009), and the
COVID-19 pandemic induces fear in many people. Some evidence sug-
gests that fear of contracting COVID-19 relates to more positive mask
attitudes (Capraro & Barcelo, 2020; Shah et al., 2020). Similarly, in the
broader health domain, people who fear a health event and perceive it as
likely to affect them are more likely to engage in preventive behaviors
(Maddux & Rogers, 1983). Meta-analytic evidence indicates that fear-
based health messages are highly effective and often more persuasive
than other types of messages (Witte & Allen, 2000). Consequently, we
predicted that fear of COVID-19 would be associated with more positive
attitudes toward mask use.

We were less sure whether attitudes regarding mask use would be
related to individual differences in empathy, although some evidence
suggests empathy is related to more positive mask attitudes (Mahalik
et al., 2021; Pfattheicher et al., 2020)." Empathy is often related to
increased prosociality (Eisenberg et al., 2010; Eisenberg & Miller, 1987).
In the case of infectious disease, preventative health behaviors do not
only protect oneself; they also protect other people. As a result, people
high (versus low) in empathy may be more likely to engage in health
behaviors aimed at reducing the spread of infectious disease. Indeed,
high levels of empathy are associated with a greater likelihood of getting
the flu vaccine and engaging in preventive behaviors such as hand-
washing (King et al., 2016). Given that wearing a mask is most effec-
tive at preventing disease spread to others rather than preventing one’s
own contraction of the disease (CDC, 2020a), we thought if there was a
relationship, individuals high in empathy would have more positive
mask use attitudes.

Finally, mask use attitudes might be linked to people’s perceptions of
wearing masks as normative. Social norms are highly influential, and
people tend to act in accordance with perceived norms (Ajzen, 1991;
Terry & Hogg, 1996). In addition, this impact of social norms applies
strongly to preventive health behaviors (Finlay et al., 1999; Sheeran
etal., 2016). For example, perceiving protected sex, exercise, and eating
healthy foods as normative is associated with increased positivity to-
ward and engagement in those behaviors (Pender & Pender, 1985;
Smith-McLallen & Fishbein, 2008; White et al., 1994). In the case of
mask-wearing during the COVID-19 pandemic, efforts have been made
to increase the normativity of mask-wearing, such as New York’s “Masks
Up, America” campaign (Governor’s Press Office, 2020). And yet,

! We developed hypotheses and preregistration prior to the publication of
these findings, which is why we were initially unsure about effects of empathy,
despite now-published evidence pointing to the role of empathy.
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because mask use varies among people and across communities, we
anticipated that the degree to which one’s friends, family, and local
community tend to wear masks may be most relevant for determining
perceived norms regarding mask use. We anticipated that people who
perceive mask-wearing as more (vs. less) normative would have more
positive attitudes regarding mask use.

4. The present work

We conducted two studies to test psychological factors potentially
associated with attitudes regarding mask use, above and beyond key
demographic and political variables (political ideology, age, and
gender). To assess attitudes toward mask use, we had participants
evaluate images of people wearing and not wearing masks in public
places (e.g., grocery store). Because people regularly encounter and
evaluate others in public, our strategy reflected a more ecologically
valid approach than merely asking people to report their attitudes about
masks in the abstract. We reasoned that our approach would also be less
susceptible to social desirability biases than would asking people to
report their personally held beliefs about masks.

Our studies assessed both pro- and anti-mask use attitudes. We
operationalized pro-mask use attitudes as positive views of others who
wear masks and negative views of those not wearing masks. Conversely,
we operationalized anti-mask use attitudes as negative views of people
who wear masks, and positive views of those not wearing masks.
Differentiating between pro- and anti-mask use evaluations allowed us
to separately consider factors that underlie support for versus opposition
to mask use, which could not be achieved with a single item. Although
pro- and anti-mask use evaluations may seem like two sides of the same
coin, there is reason to expect differences between pro- and anti-
attitudes. For example, a large body of research has considered
whether prejudice is driven by support for the ingroup or opposition to
the outgroup (Brewer, 1999). Relatedly, one criticism of the Implicit
Association Test, a commonly used measure of automatic attitudes, is
that it does not distinguish between pro- and anti-attitudes (De Houwer,
2002), and revised measures have been developed to allow for disen-
tangling positive from negative attitudes (Karpinski & Steinman, 2006).
In addition, considering political issue positions suggests support for
political issues might be distinct from opposition to it (e.g., pro-choice
positions focusing on women’s reproductive rights and abortion oppo-
nents focusing on harm to an unborn child; Hout, 1999; MacInnis et al.,
2014; Railsback, 1982). We expect that unique psychological variables
may underlie pro- and anti-mask use evaluations, such that people’s
reasons for supporting mask use are not necessarily the inverse of their
reasons for opposing mask use and vice versa.

Although we had no strong predictions about whether psychological
factors would predict pro- versus anti-mask use attitudes, we did have
predictions about the directionality of certain factors and mask attitudes
more generally. We predicted that greater reactance and distrust of
science would be related to negative attitudes toward mask use. We
anticipated that greater fear of COVID-19 and perceived normativity of
mask-wearing would be related to positive attitudes toward mask use. In
addition, if empathy was related to mask use attitudes, higher empathy
should be associated with positive mask use attitudes. We expected each
of these hypothesized relationships to hold over and above demographic
variables (political ideology, age, and gender). In Study 1, we focused on
reactance and fear of COVID-19. In Study 2, we expanded our exami-
nation to consider trust in science, perceived normativity, and empathy.

We include all reported measures, data, and code on the Open Sci-
ence Framework (https://osf.io/bf3g6/?view_only=d76e1920c7a243d
3abe999dc8fa8blaf).

5. Study 1

Study 1 provided a preliminarily examination of psychological fac-
tors that might underlie attitudes regarding mask use. Specifically, we
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focused on fear of COVID-19 and resentment of the COVID-19 re-
strictions, which we use as a proxy for reactance to mask use in the
present study. The latter construct reflected a form of reactance.

5.1. Method

5.1.1. Participants

We recruited 208 U.S. participants from Amazon’s MTurk. We
excluded participants who failed a simple attention check (e.g., “Select
‘Strongly agree’ for this item.”), leaving a sample of 177 (49.1% female;
81.4% White; 36.2% liberal, 20.9% moderate, 42.9% conservative).
Sensitivity analyses using G*Power indicated that the smallest effect size
we could detect given our sample size and model is r=0.19.

5.1.2. Materials and procedure

See Table 1 for internal consistency statistics. Participants completed
a series of explicit attitude measures.? They first evaluated two male
faces and two female faces. One of each gender wore a mask and one did
not, and all were situated in a grocery store. Faces with and without a
mask were counterbalanced between subjects. Participants were told to
evaluate each target as if they encountered them in public. For each
target, they reported the extent to which they liked them, wanted to
avoid them, and perceived them to be moral on 1 (Not at all) to 7 (Very
much) scales. They also reported the extent to which they felt positive
(happy, relieved, grateful) and negative (angry, disappointed, frus-
trated, annoyed, disgusted, irritated) emotions toward the target on 1
(Not at all) to 7 (Very much) scales. Based on exploratory factor analyses,
we combined the positive emotions, liking, and perceived morality items
to create a measure of positive target evaluations.” We combined the
negative emotions and avoidance items to create a measure of negative
target evaluations. We aggregated across target gender and examined
correlations between positive and negative mask and no-mask target
evaluations.” Due to the high correlations between positive mask and
negative no-mask judgments (r=0.66) and positive no-mask and
negative mask judgments (r=0.72), we averaged the evaluation types
in each set to create measures of pro-mask and anti-mask use attitudes.
The pro-mask and anti-mask use attitudes were only weakly related to
each other (r=—0.25). As a result, we examined them separately.

After the target evaluations, participants completed a 5-item mea-
sure assessing their fear of COVID-19 (e.g., “I am worried about COVID-
19.”; see materials on OSF for all items) on 1 (Strongly disagree) to 7
(Strongly agree) scales. On the same scale, participants then completed a
5-item measure capturing their resentment of COVID-19 precautionary
restrictions (e.g., “COVID-19 restrictions have been unfairly forced on
people.”; see supplements for all items). Last, participants reported de-
mographic information, including their general, social, and economic
political ideology (1 = Very liberal; 7 = Very conservative), the gender
with which they identified (1 = Male, 2 = Female, 3 = Other), political
party identification, age, race, religion, religiosity, and sexual orienta-
tion. Only one person responded “other” for their identified gender, and
we excluded this participant from analyses to allow gender to be
dichotomous.

2 Participants first completed an Implicit Association Test (IAT) that included
pictures of targets in public places (see materials on OSF for images). Half the
targets wore a mask and half did not. Results were weak and inconsistent and
thus are not reported in the main text. See supplemental materials for results.

3 Details about the exploratory factor analyses can be found in the supple-
mental materials.

4 Preliminary examination of the data indicated patterns did not differ by
target gender.
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Table 1
Correlations and Descriptive Statistics for Study 1 Variables.
1 2 3 4 5 6 7
1. Pro-mask use attitudes -
2. Anti-mask use attitudes -
3. Fear COVID-19 -
4. Opposed to COVID-19 restrictions -
5. Political ideology —0.04 —0.26"* 0.49%"* -
6. Age —0.08 —0.06 —0.10 0.08 -
7. Gender 0.06 0.14 —0.08 —0.02 -0.17* -
M 4.68 5.24 3.73 4.06 38.35 1.49
SD 1.39 1.30 1.70 1.77 11.94 0.50
o 0.95 0.87 0.92 - - -
" p<.001.
" p<.0L
" p<.05.

5.2. Results and discussion

5.2.1. Correlational results

See Table 1 for correlations and descriptive statistics. Pro-mask and
anti-mask attitudes were negatively correlated with one another. Fear of
COVID-19 was correlated with greater pro-mask attitudes. Political
ideology, age, and gender were uncorrelated with pro-mask attitudes.
Opposition to COVID-19 restrictions was correlated with lower pro-
mask attitudes. Opposition to COVID-19 restrictions and political
conservatism correlated with greater anti-mask attitudes, whereas fear
of COVID-19 and age correlated with lower anti-mask attitudes. Gender
was uncorrelated with anti-mask attitudes.”

5.2.2. Regression results

To examine whether psychological variables accounted for unique
variance in mask use attitudes above and beyond political ideology, age,
and gender, we used hierarchical regression analyses to predict pro-
mask use attitudes, and anti-mask use attitudes from political ideol-
ogy, age, and gender in Step 1 and fear of COVID-19 and opposition to
COVID-19 restrictions in Step 2. See Table 2 for results of regression
analyses.

Political ideology, age, and gender were unrelated to pro-mask at-
titudes in Step 1. Fear of COVID-19 and opposition to COVID-19 re-
strictions together accounted for significant variance in pro-mask
attitudes above and beyond political ideology, age, and gender
(AR2:0.33, AF(2, 168) =41.80, p < .001). Unexpectedly, more con-
servative political ideology was related to higher pro-mask use attitudes
in Step 2. Fear of COVID-19 was related to higher pro-mask attitudes,
whereas opposition to COVID-19 restrictions was related to lower pro-
mask attitudes. Age was unrelated to pro-mask attitudes.

More conservative political ideology and younger age were related to
significantly greater anti-mask use attitudes in Step 1, and men had
greater anti-mask use attitudes than women. Fear of COVID-19 and
opposition to COVID-19 restrictions accounted for significant variance
in anti-mask use attitudes above and beyond political ideology, age, and
gender (ARZ:O.ZS, AF(2, 168) =31.99, p <.001). In Step 2, fear of
COVID-19 was unrelated to anti-mask use attitudes, whereas opposition
to COVID-19 restrictions was related to greater anti-mask use attitudes.
Younger age was associated with higher anti-mask use attitudes. Polit-
ical ideology and gender became nonsignificant in Step 2.

Together these results suggest that psychological factors play a key
role in both pro- and anti-mask use attitudes, over and above

5 All correlations were significant at a Bonferroni-corrected alpha level
adjusted for the 5 correlates of pro- and anti-mask-use attitudes (a=0.01)
except the correlation between age and gender.

demographic and political factors. However, Study 1 was limited by its
focus on a small and narrow set of psychological factors, a limitation we
remedy in Study 2.

6. Study 2

In Study 2, we examined a wider range of psychological factors ex-
pected to underlie mask use attitudes. In addition to fear of COVID-19
and reactance, we considered empathy, trust in healthcare pro-
fessionals, and perceived norms. As outlined earlier, these psychological
factors have been found to influence health-relevant attitudes and be-
haviors, and we suspect they are important to attitudes regarding mask
use. Moreover, instead of using resentment of COVID-19 restrictions as a
narrow indicator of reactance, we measured reactance using a combi-
nation of general trait-level and mask-specific reactance items to assess
the construct more fully. We preregistered this study on OSF (htt
ps://osf.io/bf3g6/?view_only=d76e1920c7a243d3abe999dc8fa8blaf).

6.1. Method

6.1.1. Participants

We recruited 462 participants from MTurk. We excluded participants
who failed at least one of three simple attention checks (e.g., “Select
‘Strongly agree’ for this item.”), leaving a sample of 372 (44.3% female;
74.7% White; 28.0% liberal, 18.4% moderate, 53.6% conservative).
Sensitivity analyses using G*Power indicated that the smallest effect size
we could detect given our sample size, model, and 80% power is
r=0.13.

6.1.2. Materials and procedure

See Table 3 for internal consistency statistics. Participants then
evaluated one masked and one unmasked male target on the same di-
mensions as in Study 1.° We computed measures of positive and nega-
tive target evaluations using the same approach as in Study 1. We again
observed high correlations between positive mask and negative no mask
evaluations (r = 0.49) and negative mask and positive no-mask evalua-
tions (r=0.75), so we combined these to create measures of pro-mask
and anti-mask use attitudes. The pro-mask and anti-mask use attitudes
were even more weakly related to each other in this study (r=—0.09),
and so we continued to examine them separately.

Participants then completed the same measure of fear of COVID-19
as in Study 1. To assess perceived norms, participants reported the
extent to which their family, friends, people similar to them, and people

6 Participants first completed the mask-no mask IAT. See supplemental ma-
terials for results.
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Table 2
Regression analyses for study 1 dependent variables.
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Pro-mask use attitudes

Anti-mask use attitudes

b(SE) P Closo, sr b(SE) p Clos, sr
Step 1
Political ideology —0.03(0.06) 0.637 —0.15, 0.09 —0.04 0.20(0.06) <0.001 0.09, 0.30 0.25
Age —0.01(0.01) 0.320 —0.03, 0.01 —0.08 —0.04(0.01) <0.001 —0.06, —0.02 —0.34
Gender 0.13(0.22) 0.542 -0.29, 0.56 0.05 —0.40(0.20) 0.042 —0.80, —0.02 —0.14
Step 2
Political ideology 0.16(0.06) 0.008 0.04, 0.27 0.17 —0.02(0.05) 0.677 —0.13, 0.09 —0.03
Age —0.01(0.01) 0.169 —0.03, 0.004 —0.09 —0.03(0.01) <0.001 —0.04, —0.02 —0.25
Gender —0.10(0.18) 0.556 —0.46, 0.25 —0.04 —0.27(0.17) 0.118 —0.60, 0.07 —-0.09
Fear of COVID-19 0.55(0.08) <0.001 0.39, 0.71 0.43 0.05(0.08) 0.485 —0.10, 0.20 0.04
Opposed to COVID-19 restrictions —0.17(0.07) 0.012 —0.30, —0.04 —0.16 0.48(0.06) <0.001 0.35, 0.60 0.45
Bolded values are statistically significant.
Table 3
Correlations and descriptive statistics for study 2 variables.
1 2 3 4 5 6 7 8 9 10
1. Pro-mask use attitudes -
2. Anti-mask use attitudes
3. Reactance -
4. Perceived norms -
5. Trust in healthcare -
6. Empathy -
7. Fear COVID-19 -
8. Political ideology —0.14"* -
9. Age —0.07 —0.10' -
10. Gender 0.03 —0.07 0.01 -
M 4.85 5.41 4.45 3.56 1.44
SD 0.94 1.30 1.81 11.57 0.50
o 0.74 0.91 - - -
" p<.001.
" p<.0L
* p<.05.
f p<.10.

in their community wore masks in public on 1 (Never) to 5 (Always)
scales. We averaged these to form a measure of perceived normativity of
mask wearing. Participants next completed a shortened 7-item version
of the Hong Psychological Reactance Scale (e.g., “I find contradicting
others stimulating.”; Hong & Faedda, 1996), as well as a 4-item mask-
specific reactance scale we adapted from Dillard and Shen’s (2005)
freedom threat reactance scale (e.g., “Policies requiring people to wear a
mask are trying to pressure me.”). These measures were highly corre-
lated (r=0.70), and we combined them to create a scale of overall
reactance. Participants also reported the extent to which they trusted
several sources, including scientific research and medical professionals,
on 1 (Distrust a great deal) to 7 (Trust a great deal) scales. We averaged the
latter two sources to create a measure of trust in healthcare pro-
fessionals. They also completed a shortened 7-item version of the
empathic concern subscale of Davis’'s (1980) empathy scale (e.g.,
“Usually I am very concerned when I see someone else in distress.”) on 1
(Strongly disagree) to 7 (Strongly agree) scales. Participants also reported
the same demographic information as in Study 1, including political
ideology, age, and gender. All participants identified as male or female
in this sample, so no participants were excluded to create a dichotomous
gender variable.

6.2. Results and discussion

6.2.1. Correlational analyses
See Table 3 for correlations and descriptive statistics. Pro- and anti-
mask use attitudes were not significantly correlated with one another.

Perceived norms, trust in healthcare, empathy, and fear of COVID-19
were correlated with greater pro-mask attitudes. Psychological reac-
tance, political ideology, age, and gender were uncorrelated with pro-
mask attitudes. Psychological reactance and political conservatism
correlated with greater anti-mask attitudes, whereas perceived norms,
trust in healthcare professionals, empathy, fear of COVID-19, and age
were correlated with lower anti-mask attitudes. Gender was uncorre-
lated with anti-mask attitudes.” Most psychological factors were
modestly correlated with one another, although there was a relatively
strong correlation between political ideology and reactance.

6.2.2. Regression analyses

To examine whether psychological variables accounted for unique
variance in mask use attitudes above and beyond political ideology, age,
and gender,® we conducted hierarchical regression analyses in which we
predicted pro-mask use attitudes and anti-mask use attitudes from po-
litical ideology, age, and gender in Step 1 and reactance, perceived

7 All correlations were significant at a Bonferroni-corrected alpha level
adjusted for the 8 correlates of pro- and anti-mask-use attitudes (= 0.006)
except for the correlation between fear of COVID-19 and anti-mask-use atti-
tudes, which was just above the corrected level.

8 We did not include gender in our proposed analyses for the preregistration.
Given recent evidence that men are more opposed to mask use than women (e.
g., Capraro & Barcelo, 2020; Galasso et al., 2020), we thought it an important
demographic variable to include. Results remained unchanged in the prereg-
istered model that did not include gender.
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norms, trust in healthcare professionals, empathy, and fear of COVID-19
in Step 2. See Table 4 for results of regression analyses.

Political ideology, age, and gender were unrelated to pro-mask use
attitudes in Step 1. Psychological variables accounted for significant
variance in pro-mask use attitudes above and beyond political ideology,
age, and gender (AR?= 0.35, AF(5, 351) =38.11, p <.001). In Step 2,
perceived norms, trust in healthcare professionals, fear of COVID-19,
and empathy were all related to greater pro-mask use attitudes. Reac-
tance was unrelated to pro-mask use attitudes. Political ideology, age,
and gender remained nonsignificant in Step 2.

Conservative political ideology and younger age were related to
greater anti-mask use attitudes in Step 1, whereas gender was unrelated
to anti-mask use attitudes. Psychological variables accounted for sig-
nificant variance in anti-mask use attitudes above and beyond political
ideology, age, and gender (AR?=0.21, AF(5, 351) = 38.97,p <.001). In
Step 2, higher reactance, conservative political ideology, and younger
age were related to significantly greater anti-mask use attitudes, and
empathy was related to somewhat lower anti-mask use attitudes,
although this trend did not reach traditional levels of significance.
Perceived norms, trust in healthcare professionals, and fear of COVID-19
were unrelated to anti-mask use attitudes. Gender remained nonsignif-
icant in Step 2.

Study 2 largely replicated and extended the findings from Study 1.
Findings suggest that pro-mask use attitudes are associated with trust in
healthcare professionals, empathy for others, fear of COVID-19, and
perceptions that mask-wearing is normative. In contrast, anti-mask use
attitudes were associated with being politically conservative, younger,
and having high levels of reactance.

7. General discussion

Over and above key demographic factors, psychological factors play
an important role in attitudes regarding mask use. Individual differences
in a number of psychological constructs were robustly associated with
pro- and anti-mask use attitudes. Reactance was associated with anti-
mask use attitudes. In contrast, fear of COVID-19, empathy, perceived
norms pertaining to wearing masks, and trust in healthcare professionals
were all associated with pro-mask use attitudes.

Notably, all predictors emerged over and above any effects of de-
mographic predictors (age, political orientation, and gender). However,
demographics did play a role in anti-mask use attitudes. Our findings
suggest that positive attitudes regarding mask use do not differ by age,
political ideology, or gender, but conservatives and younger people have
more negative attitudes regarding mask use than liberals and older
people, respectively. Thus, mask-use supporters appear to represent a
variety of demographic backgrounds, but mask-use opponents tend to be
younger and politically conservative. In Study 1 (but not Study 2), men
had greater anti-mask evaluations than did women. This inconsistency
could reflect Type I error (in Study 1) or an effect of small magnitude
that we were not powered to detect reliably.

Evidence for demographic predictors supports polling data indi-
cating that political ideology and age play a role in mask use attitudes.
However, whereas Pew polls indicate that liberals are more likely to
support mask use (Doherty et al., 2020), our findings suggest that po-
litical ideology is unrelated to pro-mask use attitudes. However, political
conservatives are more likely to oppose mask use, which could be a result
of messaging from political elites such as former President Trump
focusing on opposition to preventive health measures, such as down-
playing the need for masks (Yamey & Gonsalves, 2020). Our assessment
of mask use attitudes (evaluations of others wearing or not wearing
masks) differs from the Pew poll assessment, which asked people about
their attitudes regarding mask use generally. Thus, methodological
differences could account for the different findings. Similarly, past
research indicates that age is associated with greater perceived vulner-
ability and higher engagement in preventive health behaviors (Calasanti
et al., 2013; Wickman et al., 2008). In our data, younger age was
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associated with greater anti-mask use attitudes (as opposed to older age
being associated with greater pro-mask use attitudes). This suggests that
younger people are more likely to oppose mask use, but age is not a
factor in supporting mask use even at the bivariate level. This finding
could reflect the likelihood that younger people are less vulnerable to
severe cases of COVID-19 and thus, among that group, there may be
fewer costs to opposing mask use.

With regard to psychological factors, we built on past work consid-
ering individual differences in mask use attitudes (Mahalik et al., 2021;
Shah et al., 2020) by simultaneously examining various psychological
factors’ associations toward pro- and anti-mask use attitudes controlling
for demographic factors. In our studies, reactance was associated with
attitudes against the use of masks. This fits with evidence that reactance
is associated with resistance to following orders generally and adopting
recommended health measures specifically (Dillard & Shen, 2005; Hall
et al., 2016). This pattern is sensible, given that mask use is being
strongly encouraged and, in some cases, mandated, which could make
people high in reactance oppose mask use.

In contrast, fear, trust in healthcare professionals, perceived norms,
and empathy were associated with attitudes supportive of mask use.
Although existing work demonstrated that empathy, trust in science,
and fear of COVID-19 relate to more negative attitudes toward mask use,
our studies demonstrate that these three factors relate to more positive
pro-mask use attitudes rather than more negative anti-mask attitudes.

People with greater fear of COVID-19 were more supportive of mask
use, in line with evidence that fear promotes engagement in preventive
health behaviors (Maddux & Rogers, 1983). However, lower fear does
not appear to be associated with heightened opposition to mask use.
Thus, in the context of mask-use, fear appears to foster a motivation to
approach preventive behaviors rather than avoid risky behaviors, which
is in line with theories proposing that fear motivates safety-seeking
behaviors (Panksepp, 2013).

People who trusted healthcare professionals also had greater pro-
mask use attitudes. Trust in healthcare professionals is important for
having people believe and follow the information such sources provide
(Clayman et al., 2010; Nisbet et al., 2015), which corroborates the
present findings that trust is central to pro-, but not anti-, mask attitudes.

Moreover, people who perceived mask wearing to be normative
among similar and close others were also more supportive of mask use.
Although recent research suggests manipulating perceived norms is not
an effective way to change COVID-related behaviors (Bilancini et al.,
2020), our findings fit with research suggesting that attitudes and be-
haviors typically follow perceived norms (Rimal & Real, 2005; Terry &
Hogg, 1996).

Lastly, people high in empathy were more likely to have pro-mask
use attitudes, consistent with evidence that empathy is related to
greater concern for others, generally, and engagement in health be-
haviors aimed at avoiding infectious disease, specifically (Eisenberg &
Miller, 1987; King et al., 2016; Pfattheicher et al., 2020). Of note, low
levels of empathy do not relate to anti-mask use attitudes (i.e., people
who oppose masks are not less empathetic); rather, low empathy is
associated with less pro-mask use attitudes. Thus, mask opposition does
not appear to stem from a lack of concern for others, but rather more
self-focused factors such as resenting being told how to behave.

In identifying psychological factors underlying attitudes toward
mask use, these findings have implications for understanding factors
that contribute to people’s decisions about whether or not to wear
masks. Amidst a pandemic, it is crucial that people follow guidelines on
preventing the spread of the virus. Understanding opposition to these
guidelines is important for devising ways to increase compliance. For
example, reactance emerged as a consistent predictor of anti-mask use
attitudes. Consequently, persuasive appeals should attempt to make
decisions to wear masks (or engage in other health-protective behaviors)
feel like a matter of personal choice, rather than a directive mandated by
the government. As another example, empathy emerged as a correlate of
pro-mask use attitudes. Persuasive appeals, in turn, might benefit from
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Table 4
Regression analyses for study 2 dependent variables.
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Pro-mask use attitudes

Anti-mask use attitudes

b(SE) p 95% CI sr b(SE) p 95% CI sr

Step 1
Political ideology —0.03(0.03) 0.310 -0.10, 0.03 -0.05 0.51(0.04) <0.001 0.43, 0.58 0.55
Age 0.01(0.01) 0.358 —0.01, 0.02 0.05 —0.04(0.01) <0.001 —0.05, —0.03 —0.29
Gender 0.07(0.03) 0.570 -0.17, 0.31 0.03 —0.08(0.13) 0.570 —0.34, 0.19 —0.02
Step 2
Political ideology 0.05(0.03) 0.162 -0.02, 0.11 0.06 0.21(0.04) <0.001 0.14, 0.28 0.18
Age 0.004(0.01) 0.404 -0.01, 0.01 0.04 —0.02(0.01) <0.001 —0.03, —0.01 —0.14
Gender —0.001(0.10) 0.989 —0.20, 0.20 —0.001 —0.05(0.11) 0.673 -0.26, 0.17 —-0.01
Fear COVID-19 0.27(0.05) <0.001 0.18, 0.36 0.25 —0.09(0.05) 0.084 -0.19, 0.01 —0.06
Reactance 0.003(0.04) 0.943 —0.08, 0.09 0.003 0.59(0.05) <0.001 0.49, 0.68 0.40
Perceived norms 0.21(0.08) 0.012 0.05, 0.37 0.11 —0.09(0.09) 0.305 -0.27, 0.08 -0.03
Trust in healthcare 0.22(0.05) <0.001 0.13, 0.32 0.20 —0.01(0.05) 0.791 -0.12, 0.09 —0.01
Empathy 0.22(0.06) <0.001 0.10, 0.34 0.15 —0.07(0.07) 0.309 —0.20, 0.07 —0.03

Bolded values are statistically significant.

highlighting the benefits of wearing masks to other people, over and editing.

above any benefits to one’s own health. Similarly, because norms play a

strong role in guiding people’s decisions, advertisements that under- References

score the normativity of mask-wearing could be highly effective.

8. Limitations and future directions

Limitations of the present work provide valuable avenues for future
research. For example, our samples are not necessarily representative of
the entire U.S. population. Although we used online samples to increase
demographic diversity, we cannot be certain every demographic was
evenly represented. Future research should examine the constructs we
assessed in nationally representative datasets and in contexts other than
the U.S. In addition, our findings are correlational, and as such it is
unclear whether demographic and psychological factors influence mask
use attitudes or vice versa. However, given the novelty of mask use in U.
S. culture, it seems more likely that both demographic and psychological
factors preceded, and as a result, influenced, mask use attitudes.
Nevertheless, future work could experimentally manipulate factors such
as fear and perceived norms to confirm the directionality of our findings.
Finally, we assessed several psychological constructs we theorized
would be important to mask use attitudes, but there are likely additional
factors that contribute to these attitudes. For example, exposure to
misinformation might contribute to anti-mask use attitudes. Future
research should examine additional demographic and psychological
factors related to attitudes regarding mask use.

9. Conclusion

Taken together, our findings suggest that although demographic
characteristics are associated with attitudes toward mask use, psycho-
logical factors play an important role. Above and beyond political ide-
ology and age, reactance was associated with anti-mask use attitudes,
whereas fear, trust of healthcare professionals, empathy, and perceived
normativity were associated with pro-mask use attitudes. By under-
standing the nature and correlates of mask use attitudes, we will be
better equipped to devise measures promoting mask use to quell the
spread of COVID-19. More broadly, this research provides valuable in-
formation about psychological factors that may underlie the way people
think about a range of preventative health behaviors.
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