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Introduction

Protective facial masks reduced the spread of COVID-19 
infection and saved lives (Gandhi et al., 2020; Lyu & 
Wehby, 2020). Yet a substantial number of people have 
been resistant to wearing masks, especially younger peo-
ple, who have been more likely to spread the disease 
because of their higher frequency of social contacts 
(Knotek et al., 2020). Moreover, some people have been 
resistant to wearing masks because of personal beliefs and 
ideological affiliations (Aratani, 2020; Beer, 2020; Karalis, 
2020; Knotek et al., 2020; Miller & Brueck, 2020).

A potentially useful tool in the effort to increase behav-
iours such as mask wearing during a pandemic comes from 
research in the cognitive sciences, particularly on the bidi-
rectional relations between our actions towards and our 
emotional appraisals of objects in our environments. There 

is a large literature documenting that visual attention is 
involuntarily drawn to images of objects that we find emo-
tionally rewarding (Anderson, 2016; Chelazzi et al., 2013; 
Failing & Theeuwes, 2018). At the same time, there is a 
growing literature documenting that the arrow of influence 
runs in the other direction too: Merely attending to or act-
ing on an object increases its emotional salience (Fenske & 
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Raymond, 2006; Hayes et al., 2008; Peck & Shu, 2009; 
Schonberg et al., 2014; Streicher & Estes, 2015; Wispinski 
et al., 2020), while ignoring an object to select another one 
reduces it (De Vito & Fenske, 2018; Fenske et al., 2004; 
Griffiths & Mitchell, 2008; Kiss et al., 2007; Raymond 
et al., 2005) even in preverbal infants (Silver et al., 2020).

Based on such findings, the usage-positive appraisal 
hypothesis proposes that the emotional appraisal of objects 
faithfully mirrors the degree to which those objects are 
attended to and acted upon. Yet, very few studies have 
investigated this hypothesis in real-life circumstances. In 
fact, research on emotional appraisal of natural stimuli has 
traditionally focused on objects and scenes that possess 
strong affective valence, such as snakes and spiders on the 
negative side, and celebrations and flowers, or erotic 
imagery, on the positive side. Stimuli that lie between 
those extremes on average, or may vary in valence between 
individuals have been traditionally considered “neutral.” 
However, there is now evidence that mundane objects give 
raise to subtle, yet detectable and consistent valences, or 
microvalences (Lebrecht et al., 2011, 2012). Moreover, 
research has shown these subtle valences to influence peo-
ple’s real-world choices (Lebrecht & Tarr, 2012). The the-
ory of microvalence suggests that these affective properties 
associated with mundane items are accumulated with 
every encounter with the object, resulting in slight prefer-
ences or anti-preferences. As every person’s history of 
interacting with an object is more or less unique, and as 
microvalences are shaped by many other forms of associa-
tions as well (Manaligod, 2020; Roos et al., 2013; Lebrecht 
et al., 2012), investigation of how microvalences arise is 
especially challenging. We suggest that one way to exam-
ine the subtle rise and fall of affect in everyday objects is 
by examining the use of novel, unfamiliar objects.

Indeed, the familiarity of an object itself plays into its 
microvalence. The time course of the emotional appeal of 
an object is best described by an inverted U-shaped func-
tion (Biederman & Vessel, 2006; Isik & Vessel, 2019). 
Humans are sometimes referred to as “infovores,” because 
the acquisition of a new understanding is inherently pleas-
urable (Kang et al., 2014). The click of comprehension is 
thought to be associated with the release of endorphins to 
the association areas of the brain, as it makes rich connec-
tions with mnemonic information. But this search for the 
pleasure of encountering new knowledge only describes 
the short-lived, ascending, part of the inverted-U function. 
Following that, a decline in preference often sets in through 
a process referred to as habituation, such that highly 
rewarding stimuli no longer elicit the same degree of 
reward (Berlyne, 1970; Biederman & Vessel, 2006; Isik & 
Vessel, 2019).

But where do we find a real-life situation in which peo-
ple encounter novel objects en masse? The circumstances 
of the COVID-19 pandemic, where early in the pandemic 
people were faced with the choice of using or not using 

protective masks, offered us precisely such an opportunity. 
The pandemic introduced objects into our daily lives for 
which the majority of people had no firsthand experience: 
protective face masks. This allowed a test of whether one’s 
practice of wearing protective masks—or not wearing 
them—was associated with one’s attitudes towards the 
masks, keeping previous experience under greater control 
than for most other objects.

An ecological and observational study such as this will 
necessarily lack many of the controls one expects to see in 
a laboratory study. We believe these limitations in being 
able to make strong causal statements at the conclusion of 
the study are offset by the benefits that come from study-
ing human behaviour “in the wild.” In our view, causal 
inference and ecological validity necessarily trade off with 
one another in the design of the study, with the balance in 
our field typically favouring increases in the strength of 
causal logic, but at the expense of ecological validity. 
Here, by favouring ecological validity over rigorous con-
trol, we deliberately intend to address this imbalance in the 
way studies on the links between actions and emotion are 
typically conducted. After all, what benefits do strong 
causal statements provide without some understanding of 
whether the same variables are ever in similar relations in 
the natural world?

With this perspective in mind, we looked for some suit-
able natural objects that might serve as appropriate con-
trols for the perception of the protective masks we intended 
to study. We settled on recreational masks used in diving 
and skiing, as their familiar use had likely not been affected 
by the pandemic. We hypothesised that the association 
between use and emotional appraisal would be more pro-
nounced for the objects made novel by the pandemic (i.e., 
protective masks) than for other objects that were previ-
ously familiar (i.e., recreational masks). As another con-
trol, we compared protective masks with other objects that 
were now more salient, but which, we assumed, were quite 
familiar to most people prior to the pandemic: latex gloves 
and hand sanitizers. Following the same reasoning, we 
expected that the effect would be strongest for masks than 
for gloves and hygiene products.

The study was conducted online in the July–August 
2020 (first wave) and October 2020 (replication) using 
participants’ personal devices (i.e., computers, tablets) in a 
setting of their own choice, and over which we had no con-
trol. The experimental software we designed presented 
participants with product images to evaluate with subjec-
tive ratings, using the cover story that the study was 
intended to measure the aesthetics of various common 
consumer products. The products included the objects 
shown as examples in Figure 1, half of which were selected 
by us to be COVID-19 related and half of which were 
unrelated. Participants provided 7-point ratings of attrac-
tiveness and emotional intensity for each item, presented 
in a different random order for each participant. We also 
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asked participants whether, how often, and for how long 
they have been wearing protective face masks for COVID-
19, along with a battery of other questions in an exit sur-
vey. To examine test–retest reliability of our measures, we 
repeated the experiment in a subset of participants 
2–2.5 months later.

Because we wanted to maximise the range of mask use 
and experience, we recruited a majority of the sample from 
19 US states where, at the time of testing (July–August 
2020), wearing a mask was still optional. In our sample 
(n = 493), 80.3% reported wearing protective masks “very 
often,” 13.2% reported wearing them “sometimes,” and 
the remaining 6.5% reported wearing masks rarely or 
never. 8.7% participants reported having worn protective 
masks previous to the pandemic.

Method

Participants

Our goal was to detect a statistical interaction in ratings 
made by participants in the following mixed-factor analy-
sis of variance design: two levels of image (COVID-
related, neutral) in a within-participant factor × 3 levels of 
mask use (never, occasional, frequent) in a between-partic-
ipant factor. We estimated that a sample of 72 would be 
sufficient to reveal a small effect (η p

2 0 06= . ) with power 
of .80, if there was an equal distribution of participants 
between groups. By July 2020, however, the assumption of 
equal distribution of participants in three groups was 
becoming increasingly unrealistic because of the rapid 
adoption of protective masking in many regions of North 
America. We therefore began by collecting data from 100 

participants to first estimate a rough proportion of people 
who had not yet started wearing protective masks. 
Participants aged 18 years and above were recruited on 
prolific.co (www.prolific.co), without any other demo-
graphic or geographic restrictions. Out of 101 participants 
who completed the study, only 10 (9.9%) were not wearing 
masks or were wearing them rarely. We used these data to 
estimate that to get a minimum of 23 participants per 
group, we would need to recruit at least 400 more partici-
pants. We also limited this second round of recruitment to 
people from those US states where mask wearing was not 
mandatory at the time of the study (early August 2020).

Of the 498 participants across the two samples, 492 par-
ticipants completed the product image rating task, 384 par-
ticipants answered all survey questions without omissions 
(see more details below), and 379 completed both. The 
sample was well balanced in gender (45.6% male, 51.3% 
female participants) and ranged in age from 18 to 78 years 
(mean 33.7, median 31); 45 participants (9.2%) had been 
diagnosed with COVID-19 or suspected they had it. 
Exclusion of those participants did not change any of the 
results that are reported.

To test reliability of our measures and findings, we con-
tacted all people who participated in the first wave of the 
study inviting them to take part in the second wave; 341 
participants responded, 330 of them answered all the ques-
tions and completed the rating task.

Materials

Images of masks, gloves, and personal hygiene products 
were used as stimuli, with 20 stimuli in each category. Half 
of the stimuli were COVID-related (medical or cloth face 

Figure 1. Examples of product images that were rated for attractiveness and emotional intensity in this study. The two exemplars 
shown in each category illustrate the variation in average attractiveness (low on the left, higher on the right), as indicated by the 
participants as a whole.

www.prolific.co
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masks, latex gloves, hand sanitizers) and the other half 
were neutral (diving or skiing masks, cloth gloves, sham-
poo). The items were downloaded from consumer web-
sites. Aiming to represent the diversity of products that 
people encounter, we selected both relatively ugly and 
attractive items for each category. All items were then pre-
rated by the study authors and research assistants to deter-
mine their general levels of attractiveness (see Figure 1). 
We selected items that were rated as most and least attrac-
tive, to represent the full spectrum of attractiveness. 
Selected stimuli were presented to participants in random 
order.

The study was programmed in PsychoPy3 (Pierce et al., 
2019) and Qualtrics and distributed via Pavlovia.org.

Procedure

Participants were asked to rate stimuli on two 7-point 
scales: attractiveness and emotional intensity. For the 
attractiveness scale, the poles were labelled “ugly” and 
“attractive.” Emotional intensity rating was phrased as the 
strength of feeling towards an object, ranging from “weak” 
to “strong.” Participants were told to rate the strength of 
the feelings, either positive or negative, that they experi-
enced when viewing each item. The order of questions was 
randomised across stimuli.

After the rating task, participants were asked a number 
of demographic information questions, as well as ques-
tions about practices and experiences with COVID and 
COVID-related equipment (masks, gloves, sanitizers). 
The key questions were (1) how often did you use protec-
tive face masks before 2020? (2) how often do you use 
masks now? and (3) when did you start using masks? In 
addition, a range of sociocultural, situational, and demo-
graphic measures were collected. The full list of questions 
is provided in the Supplementary Material. Out of 498 par-
ticipants, the first 101 were presented with only a subset of 
these questions, 397 participants were presented with the 
full survey, and 384 of them answered all its questions.

The entire testing session took no longer than 20 min, and 
participants were paid 2 GBP. The study was approved by 
the Behavioural Research and Ethics Board at the University 
of British Columbia (approval number H20-02162).

Results

Masks are more attractive to those who use 
them more

Our main hypothesis was that subjective ratings of the 
attractiveness of protective masks would be predicted by 
their more frequent use. We tested this hypothesis in two 
ways. First, we compared attractiveness ratings for protec-
tive masks in participants who were wearing masks very 
often, sometimes, and rarely or never, while using 

recreational (diving and skiing) masks as control stimuli. 
Second, we tested whether the length of time an individual 
had regularly worn a mask predicted ratings of mask 
attractiveness.

Figure 2a shows that, in the eyes of frequent mask-wear-
ers, protective masks were as attractive on average as rec-
reational masks, t(395) = 1.7, p > .08, and much more 
attractive than in the eyes of those who wore the masks only 
sometimes or not at all, ts > 3.5, ps < .002. The latter, in 
contrast to frequent mask-wearers, rated protective masks as 
much less attractive than recreational ones, ts > 4, ps < .001. 
These planned comparisons were supported by a mixed 
model ANOVA on attractiveness ratings, with frequency of 
wearing masks (between participants) and mask type (pro-
tective vs. recreational, within-participant) as independent 
variables. There were main effects of both mask wearing 
frequency F(2, 490) = 3.65, p = .027, ηp

2 015= . , and mask 
type, F(1, 490) = 31.2, p < .001, ηp

2 06= . . These were qual-
ified by a significant statistical interaction between mask 
wearing frequency and mask type, F(2, 490) = 20.6, p < .001, 
ηp
2 078= . .
The test of whether the duration of regular mask-wear-

ing predicted participants’ ratings of mask attractiveness 
was conducted using linear regression, with the main pre-
dictor being the number of months an individual had regu-
larly worn a mask and the attractiveness ratings for 
recreational masks serving as a covariate. Figure 2c shows 
that the least positive ratings came from participants who 
had never worn protective masks or started wearing the 
previous week (M = 2.7, SD = 1), followed by ratings by 
participants who started wearing the masks during the pan-
demic (M = 3.4, SD = 1). The highest ratings were given by 
people who had worn the masks before the pandemic 
(M = 4, SD = 0.96). Furthermore, ratings increased linearly 
with time, as supported by a significant linear trend over 
the seven levels of time, β = .17, t(491) = 7.04, p < .001, 
while controlling for ratings for recreational masks, β = .51, 
t(491) = 13, p < .001. The overall model fit was R2 = .33.

Masks evoke more emotional intensity in those 
who use them more

After viewing each product image, participants not only 
rated its attractiveness, but they also rated how emotion-
ally intense it was. Participants were told to rate the 
strength of the feelings, either positive or negative, that 
they experienced when viewing each item (see Methods 
section). We submitted intensity ratings to the same analy-
ses as described for mask attractiveness.

Figure 2b shows that frequency of mask use was associ-
ated with intensity ratings for protective and recreational 
masks in a manner that was similar to attractiveness rat-
ings. Overall, the more often people wore masks, the more 
strongly they felt about protective, but not recreational 
masks. There was a main effect of mask type, F(1, 
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490) = 71.97, p < .001, ηp
2 128= . , and a trend for a main 

effect of mask-wearing frequency, F(2, 490) = 2.7, p = .066, 
ηp
2 011= . . These were qualified by an interaction between 

mask wearing frequency and mask type, F(2, 490) = 8, 
p < .001, ηp

2 032= . . While all participants, regardless of 
their mask wearing practices, rated protective masks as 
evoking more intense feelings than recreational masks, 
ts > 2.2, ps < .032, those who wore the masks very often 
rated the protective masks as more emotionally intense 
then infrequent wearers, ts > 2.5, ps < .015. For recrea-
tional masks, there were no differences between partici-
pants, ts < .3, ps > .7.

Figure 2d shows that the longer people had regularly 
worn masks, the more strongly they felt about them. 

Figure 2. Mean rating of attractiveness (a, c) and intensity (b, d) on a 7-point scale for protective facial masks (in black) and 
recreational masks (in white) as a function of the frequency (a, b) or duration (c, d) of mask wearing. Error bars show 95% 
confidence intervals around each mean estimate. Dashed lines mark the middle of the 7-point scale. In panels (c) and (d), grey dots 
show participants’ individual data points.

Participants who had never worn the masks or started just 
recently rated masks as less arousing (M = 4.1, SD = 1.4) 
than people who have been using masks for some time 
(M = 4.7, SD = 1.3), F(2, 490) = 3.4, p = .035, ηp

2 014= . . 
When we used duration in months as a predictor of inten-
sity ratings for protective masks, while controlling for 
intensity ratings for recreational masks, there was a sig-
nificant linear trend, β = .073, t(491) = 2.19, p = .029, 
R2 = .196.

We also tested for gender differences in this pattern of 
results. Although females reported wearing protective 
masks more frequently than males, χ

2
(2) = 7.2, p = .028, 

attractiveness and emotional intensity ratings did not differ 
between the genders, ps > .06, and neither was the 
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interaction between frequency of use and item type 
(COVID-related vs. not) modulated by it, ps > .09. As for 
duration of mask-wearing, again, gender had no signifi-
cant effect on either attractiveness or emotional intensity 
ratings, ps > .07. For attractiveness, there was an interac-
tion between duration, in months, and gender, β = .012, 
t(491) = 2.39, p = .017. Although both male and female par-
ticipants demonstrated an increase in attractiveness ratings 
the longer they were using the masks, for females the slope 
was steeper than for male participants. For emotional 
intensity, adding gender rendered the effect of duration to 
be insignificant, β = .084, t(491) = 1.83, p = .068, with no 
main effect or interaction with gender, ps > .07.

Interim discussion of protective vs. recreational 
masks

The data so far suggest that attractiveness and intensity rat-
ings of protective masks are positively associated with the 
frequency and duration of their use. At the same time, par-
allel results for skiing and diving masks, which are not 
associated with COVID, showed no association between 
emotional appraisal and the frequency and duration of 
wearing protective masks. But what is it that makes pro-
tective masks special?

Our reasoning, following from the literature on object 
use and liking, was that the positive effects of usage on 
attractiveness would be most pronounced for objects that 
were newly introduced at the onset of the pandemic, 
namely, protective masks. We reasoned that previously-
used objects, such as work gloves and hand sanitizers, 
might show a weaker or even no association with the pan-
demic-induced experience. This is why, in addition to ask-
ing participants about their mask-wearing practices, we 
asked analogous questions about the use of latex gloves 
and hand sanitizers to examine the effects of use on attrac-
tiveness and emotional intensity for each category 
specifically.

Latex gloves and hand sanitizers also increase 
in attractiveness and intensity with use

Table 1 shows the frequency with which participants used 
latex gloves and hand sanitizers during and before the pan-
demic onset. The data show that in 2020 hand sanitizers 

were used with frequency comparable to the use of protec-
tive masks. However, notably, more than half of the par-
ticipants had been using sanitizers before pandemic onset, 
meaning that hand sanitizers were not novel. In contrast, 
latex gloves had not been regularly used before the pan-
demic, and only a subset of the participants (one-third) 
were using them in 2020.

We tested the association between frequency of use 
and emotional ratings with four ANOVAs; one for each 
combination of image-type (gloves, personal hygiene) 
and rating-type (attractiveness, intensity). Each ANOVA 
examined the factors of frequency of use (rarely, some-
times, often) and COVID relevance (related, unrelated). 
Figure 3a and b shows that latex gloves were rated lower 
on attractiveness and higher on emotion intensity scales 
than COVID-unrelated gloves, main effect F(1, 
490) = 33.2, p < .001, ηp

2 064= .  and F(1, 490) = 17.6, 
p < .001, ηp

2 035= . , respectively. But, the more fre-
quently participants used the gloves, the higher they rated 
them compared to recreational gloves on both attractive-
ness, interaction F(2, 490) = 8.86, p < .001, ηp

2 035= . , 
and emotional intensity, interaction F(2, 490) = 3.35, 
p = .036, ηp

2 013= . . Crucially, for those who were using 
the gloves very often, the difference between latex and 
recreational gloves was minimal for attractiveness,  
and latex gloves were more exciting than neutral ones, 
F(2, 490) = 3.1, p = .045, ηp

2 013= .  for attractiveness, 
F(1, 490) = 3.35, p = .036, ηp

2 013= .  for intensity.
A similar pattern emerged for personal hygiene prod-

ucts. There was a main effect of product type, with 
COVID-related sanitizers rated lower on attractiveness 
and higher on emotional intensity than COVID-unrelated 
shampoo, F(1, 490) = 74, p < .001, ηp

2 13= .  for attractive-
ness and F(1, 490) = 17.6, p < .001, ηp

2 035= .  for inten-
sity. There was also a main effect of frequency of use, F(2, 
490) = 15.7, p < .001, ηp

2 06= .  and F(2, 490) = 7.7, 
p = .001, ηp

2 031= . , respectively. The interaction was sig-
nificant for emotional intensity, F(2, 490) = 7.2, p = .001, 
ηp
2 029= . , but not for attractiveness, p > .13. It is impor-

tant to bear in mind that according to the participants’ 
reported frequency of use of objects before the pandemic, 
hand sanitizers had been used regularly by about one half 
of the participants. This stands in contrast to protective 
masks and gloves, which had been used much less fre-
quently. We reasoned that for the participants for whom 

Table 1. Frequency and relative frequency of use reported for protective masks, latex gloves, and hand sanitizers.

Protective masks, N (%) Latex gloves, N (%) Hand sanitizers, N (%)

 Before 2020 Since pandemic 
onset

Before 2020 Since pandemic 
onset

Before 2020 Since pandemic 
onset

Rarely or never 449 (91.2%) 32 (6.5%) 420 (85.3%) 329 (66.9%) 189 (38.4%) 64 (13.1%)
Sometimes 22 (4.5%) 65 (13.2%) 54 (11%) 110 (22.4%) 234 (47.6%) 132 (26.8%)
Very often 21 (4.3%) 395 (80.3%) 18 (3.7%) 53 (10.8%) 69 (14%) 296 (60.2%)
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hand sanitizers were familiar, the continued use during the 
pandemic would likely not have added to the already-
established valence of these products. Thus, the correla-
tion we hypothesised between product type (COVID-related 
versus neutral) and frequency of use should be stronger for 
novel than for familiar products, as described in the intro-
duction. Therefore, we factored in previous use of hand 
sanitizer by adding another level to the between-partici-
pants factor of frequency of use. This analysis revealed an 
interaction for attractiveness as well, F(3, 489) = 3.02, 
p = .029, ηp

2 018= . . Figure 3c and d shows that all partici-
pants rated shampoo as more attractive and less arousing 
than hand sanitizers. Yet, following the same pattern as 
was revealed for gloves and masks, people who were using 
hand sanitizers more often tended to see them as equally 
attractive as shampoos, and considerably more exciting.

Interim discussion of personal hygiene products 
and latex gloves

One of the two non-mask categories (personal hygiene 
products) had been used extensively by participants before 
the onset of the pandemic whereas the other one (latex 
gloves) had not. Latex gloves and protective masks were 
both products that were generally familiar to participants 
prior to the pandemic. However, the frequency of use data 
we collected showed that they had not been part of most 
participants’ everyday lives. Because of this infrequent 
use, we expected their attractiveness and intensity ratings 
to be similar to the pattern for protective gloves: the more 
frequently one reported using gloves, the higher their rat-
ings. And this is indeed what the data showed. This finding 
for latex gloves therefore further bolsters our hypothesis 

Figure 3. Mean rating of attractiveness (a, c) and intensity (b, d) on a 7-point scale for gloves (a, b) and personal hygiene products 
(c, d) as a function of the frequency of their use. COVID-related items (protective gloves and hand sanitizers) are shown in black 
colour, COVID-unrelated items (recreational gloves and shampoo) in white. Error bars show 95% confidence intervals around each 
mean estimate.
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regarding use and liking for novel objects. Both masks and 
gloves, which had not been used very often before the pan-
demic, showed positive associations between frequency of 
use and emotional appraisal. Other products, such as hand 
sanitizers, were reported to be used more often before the 
pandemic by some participants and not by others. Here, 
the results showed that participants who had not used hand 
sanitizers previously rated their emotional appraisal in a 
similar way to their ratings for protective masks. Thus, we 
have three instances so far in which the novel use of items 
under natural circumstances is associated with an increase 
in their positive emotional appraisal.

What factors mediate the relationship between 
object use and its emotional appraisal?

Although attractiveness and intensity ratings both showed 
a strong association with object use, with more frequent 
and longer use predicting more positive and stronger feel-
ings, these data alone do not indicate what is driving this 
relationship. It is possible that the more frequent use of an 
object contributes to its appeal, but it is also possible that 
the aesthetic appeal of the object contributes to its more 
frequent use. It is also possible that a third set of factors, 
such as a participant’s political leaning to the right or left, 
or the requirements of mask wearing in workplace condi-
tions, contribute to this relationship. Since this is an obser-
vational study, and not a controlled experiment, it is 
impossible to attribute direct causality to any of these fac-
tors. Nonetheless, a full examination of the individual dif-
ferences gleaned from our demographic and attitude data 
helped to uncover some of the potential factors at play in 
the relationship between an object’s use and its emotional 
appraisal.

Demographic and attitude survey data. After completing the 
image rating task, participants completed a survey that 
included a range of sociocultural, situational, demographic 
measures, as well as questions related to participants’ prac-
tices of protection against COVID (use of facial masks, 
sanitizers, latex gloves). The complete list of 54 questions 
is given in the Supplementary Material. The questions 
included participants’ age, gender, income, profession, 
cultural background, religion, and preferred news sources 
(Whitman et al., 2018). In addition, there were questions 
about participants’ political leanings and interest in poli-
tics. Participants were also asked to indicate whether they 
considered themselves or their close ones to be vulnerable 
and whether they had been diagnosed with COVID-19. 
Several questions focused on situational factors that might 
expose them to the virus, such as working away from or in 
their own homes and how frequently they still met people 
in person (Fluharty & Fancourt, 2020; Wright et al., 2020). 
As a first step in using this information, we subjected these 
data to a principal component analysis (PCA), with the 

goal of discovering latent constructs that might be useful 
in better understanding the relationship between mask use 
and their emotional appraisal.

Our choice of the analysis—PCA—was dictated by the 
aim of summarising the demographic and situational data 
in the most parsimonious way. The dataset offered good 
opportunity for that, Bartlett’s test of sphericity, χ2

(325) = 2,860, p < .001, KMO measure of sampling ade-
quacy .704. To account for the possibility of large correla-
tions between components to be extracted, we also tested 
Principal Axis Factoring with Direct Oblimin and Promax 
rotations (in turn). However, the correlations between the 
factors did were small (rs < .12), suggesting that the 
orthogonal solution is the most parsimonious.

A total of 384 participants completed the survey. 
Assuming an agnostic approach, we began by entering all 
the variables we possibly could to the PCA,1 with the fol-
lowing exceptions. Several questions were omitted from 
all participants because they were (a) measured on nomi-
nal scales (e.g., ethnicity, news sources), (b) their answers 
were conditional on other questions (e.g., religious prac-
tices if one identified as a believer), or (c) the questions 
were directly related to the use of masks and other protec-
tive equipment. This left 26 items for the analysis. To 
account for differences in measurement units between 
these items, correlation-based PCA was used.

We first examined the Scree plot showing the relation-
ship between goodness of fit and 10 potential candidate 
dimensions (see Supplementary Figure 1). The inflection 
in the curve pointed to three primary components, which 
combined accounted for 34.6% of the total variance in the 
data. Table 2 highlights the seven items with the highest 
loadings for each of the three components. We interpreted 
these components as (1) suspicion/belief in the danger of 
COVID (13.5% of variance), (2) interest/disinterest in 
politics (12.4% of variance), and (3) low/high situational 
exposure to COVID (8.7% of variance). It is worth noting 
that the two items contributing most strongly to the first 
component was a conservative political orientation and 
scepticism or suspicion about the danger of COVID-19. It 
is also notable that having an interest in politics constituted 
a separate dimension, independent from the political orien-
tation and suspicion/belief in COVID-19. The third com-
ponent supported previous observations that greater 
exposure to the practical implications of COVID pandemic 
constitutes a separable predictor for people’s coping strate-
gies and compliance with recommendations of the local 
health authorities (Fluharty & Fancourt, 2020; Wright 
et al., 2020).

Each participant was assigned a score based on their 
average factor loading for these three components. These 
scores were then used to predict attractiveness and inten-
sity ratings of the images, along with the frequency and 
duration of wearing protective masks. For ease of interpre-
tation, we have reversed the sign of components 1 and 3, 
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so that higher scores correspond to greater belief in the 
danger of COVID on component 1, and with greater expo-
sure to COVID on component 3.

Individual differences in mask attractiveness 
predicted by frequency of use and PCA factors

In all, 379 participants responded to all survey questions 
and completed the rating task. We used simultaneous mul-
tiple linear regression to predict the attractiveness of pro-
tective masks for these participants using five main 
predictor variables. Two of the variables concerned fre-
quency of mask wearing, which had three levels (rarely, 
sometimes, very often). These levels were dummy-coded 
to allow a comparison between occasional mask wearers 
(rarely vs. sometimes) and frequent mask wearers (rarely 
vs. often). The other three variables were participants’ fac-
tor loadings on the three PCA components (belief in the 
danger of COVID-19, interest in politics, and situational 
exposure to COVID-19). A sixth covariate was added to 
the model (attractiveness ratings of the recreational masks) 
to control for a participant’s baseline tendency to provide 
generally low or high ratings. To anticipate the results, 
including or removing this predictor had no influence on 
the pattern or the significance of the results.

The overall model fit was R2 = .402. Figure 4a shows the 
standardised regression coefficients for the five predictors 
and the covariate. Three of the four predictors were signifi-
cantly associated with attractiveness ratings for protective 

masks; only interest in politics was not, p > .5. Higher 
attractiveness ratings were associated with a stronger belief 
in the danger of COVID, β = .24, t(372) = 4.98, p < .001, 
with greater environmental exposure to COVID, β = .17, 
t(372) = 3.9, p < .001, and with more frequent use of protec-
tive masks, βnever_vs_sometimes = .33, βsometimes_vs_often = .74, F(2, 
372) = 10, p < .001. Figure 4b and c shows that even after 
accounting for belief in the danger of COVID and exposure 
to COVID, more frequent mask wearing was still signifi-
cantly associated with higher attractiveness ratings. This 
result is consistent with the proposal that simply using a 
mask in daily life is associated with its positive emotional 
appraisal, since the correlation between frequency of use 
and appraisal held up even after controlling for personally 
held ideological beliefs (belief in the danger of COVID) 
and controlling for external environmental circumstances 
(exposure to COVID).

A test of the specificity of this interpretation was 
obtained by conducting the same simultaneous multiple 
regression analysis on attractiveness ratings for the 
COVID-unrelated masks (ski and diving masks). The 
overall model fit was very poor, R2 = .069. Neutral mask 
attractiveness ratings were negatively associated with 
belief in the danger of COVID, β = −.29, t(373) = −5.2, 
p < .001, and negatively associated with interest in poli-
tics, β = −.13, t(373) = −2.34, p = .0198, all other ps > .17. 
This means that participants with a stronger belief in the 
danger of COVID tended to rate recreational masks as less 
attractive, and so did participants who had greater interest 

Table 2. Mean loadings of the principal component analysis of questionnaire responses.

Question Component

1 2 3

Conservative political orientation (SI Q20) 0.72 −0.37 0.05
Doubt in the danger of COVID-19 (SI Q53) 0.68 −0.37 −0.06
Doubt in the usefulness of face masks against COVID-19 (SI Q54) 0.64 −0.30 −0.07
Political orientation of friends & family (SI Q21) 0.57 −0.20 −0.02
Age (SI Q2) 0.56 0.16 0.44
Do you tend to be an anxious person? (reversed, SI Q16) 0.52 −0.10 −0.04
Do you identify with a religion? (reversed, SI Q12) −0.42 0.14 0.05
Frequency of checking news unrelated to COVID (SI Q23) 0.27 0.78 0.00
Interest in politics (SI Q18) 0.13 0.76 −0.04
Frequency of news checking before COVID-19 (SI Q24) 0.35 0.70 0.01
Frequency of COVID news checking (SI Q22) 0.25 0.70 0.04
Do you enjoy debating political issues? (SI Q19) 0.15 0.54 −0.18
Frequency of meeting people offline on a typical week (SI Q52) 0.28 0.11 −0.73
Frequency of meeting people offline during past week (SI Q51) 0.25 0.11 −0.69
Is a mask mandatory for your work? (reversed, SI Q50) 0.01 −0.03 0.56
Are you a student? (reversed, SI Q10) 0.38 0.03 0.42
Vulnerability to COVID-19? (SI Q26) −0.09 0.33 0.36
Are you working from home? (SI Q49) −0.03 0.04 0.27

The strongest seven loadings for each component are shown in bold font. See Supplementary materials for the list of all 26 questions and their load-
ings. Question numbers refer to items listed in the Supplementary materials.
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in politics. Neither exposure to COVID, nor frequency of 
protective mask wearing correlated significantly with the 
attractiveness of recreational masks. This analysis con-
firms that the associations observed between mask attrac-
tiveness, frequency of mask wearing, and exposure to 
COVID were specific to protective masks. Most impor-
tantly, the association observed between the attractiveness 
of masks and belief in the danger of COVID ran in the 
opposite direction for protective and recreational masks: 
Belief in the danger of COVID was positively associated 
with the attractiveness of protective masks but negatively 
associated with the attractiveness of recreational masks. It 
suggests that participants who were suspicious of the dan-
gers of COVID found protective masks less attractive and, 

when they were among the stimuli, may have compensated 
by rating recreational masks as more attractive.

Individual differences in mask attractiveness 
predicted by duration of mask use and PCA 
factors

We conducted the same set of simultaneous multiple regres-
sions to predict protective mask attractiveness after replac-
ing the frequency of mask use with the duration of mask 
wearing (coded as an interval variable). Figure 4d shows the 
standardised regression coefficients for the five predictors 
and shows the same patterns as revealed in the previous 
analysis of all the predictors, only interest in politics was not 

Figure 4. A summary of the regression predicting attractiveness of protective masks from beliefs in the danger of COVID, interest 
in politics, exposure to COVID, frequency (a to c) or duration (d to f) of mask wearing, and attractiveness of neutral masks. Panel 
(a) shows regression coefficients for the model that includes frequency of use, with predictors shown on the vertical axis, and their 
respective betas on the horizontal axis. The lines represent the 95% CI of the betas. Panel (d) shows the respective regression 
coefficients for the model with duration of use. Panels (b, c), (e, f) show the effects of frequency or duration of mask wearing, 
respectively, and belief in the danger of COVID (b, e) or exposure to COVID (c, f) on attractiveness ratings. The dots represent 
partial residuals. For zero-order correlations between all variables see Table SI3.
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associated with perceived attractiveness of the masks. The 
overall model fit was R2 = .42. Attractiveness ratings for pro-
tective masks was associated significantly with belief in the 
danger of COVID, β = .25, t(373) = 5.49, p < .001, exposure 
to COVID, β = .18, t(373) = 4.16, p < .001, and duration of 
mask wearing, β = .15, t(373) = 5.35, p < .001, predicted 
higher ratings, while interest in politics did not, p > .7. As 
shown in Figure 4, panels e and f, and converging with the 
results reported above, duration of mask wearing was asso-
ciated with higher attractiveness ratings for protective masks 
even when other attitudes and situational factors were con-
trolled for.

A parallel test of specificity on attractiveness ratings of 
COVID-unrelated masks indicated a weak overall model 
fit, R2 = .085. Belief in the danger of COVID and interest in 
politics were both negatively associated with attractive-
ness ratings, β = −.3, t(374) = −5.6, p < .001 and β = −.14, 
t(374) = −2.68, p = .008, respectively. In addition, duration 
of mask wearing was positively associated with attractive-
ness ratings for diving and ski masks, β = .097, t(374) = 2.8, 
p = .005. Thus, the longer people were wearing protective 
masks, the higher their ratings were for both protective and 
recreational masks. Yet the association between ratings of 
protective masks and duration of their use survived con-
trolling for the ratings of recreational masks, as well as the 
other factors related to individual differences.

Individual differences in appraisal of masks: 
intensity ratings

We used the same analytic approach for the emotional 
intensity ratings as already reported for attractiveness rat-
ings: A simultaneous multiple regression predicting inten-
sity of emotions evoked by protective masks from frequency 
of mask wearing (dummy coded), the three PCA compo-
nents, and intensity of emotions for recreational masks (see 
Figure 5). There was a significant association with fre-
quency of wearing protective masks, βnever_vs_sometimes = .12, 
βsometimes_vs_often = .54, F(2, 372) = 3.37, p = .035. None of the 
PCA components were significant, ps > .3. The overall 
model fit was R2 = .1996.

On the parallel test of specificity for recreational masks, 
the overall model fit was poorer, R2 = .038. Ratings for rec-
reational masks were negatively associated with belief in 
the danger of covid, β = −.28, t(373) = −4.09, p < .001. No 
other variables had a significant effect, ps > .09. This pat-
tern of results repeats the pattern observed for attractive-
ness ratings; frequency of mask wearing was associated 
with greater intensity of emotions evoked by protective, 
but not recreational masks. And this association held up 
even after other attitudinal and situational factors are con-
trolled for.

The analysis testing the duration of mask wearing 
(rather than frequency) showed only a few significant 
associations for either protective or recreational masks. 

For protective masks, the model fit was R2 = .188, and the 
only notable effect was a trend for association with belief 
in the danger of COVID, β = .12, t(373) = 1.9, p = .058. No 
other effects were significant, ps > .15. For recreational 
masks, the model fit was poorer, R2 = .0397, with the only 
significant association emerging with beliefs in the danger 
of COVID, β = −.26, t(374) = −3.99, p < .001.

In summary, the rated intensity of emotions evoked by 
the protective masks was not reliably predicted by either of 
the three PCA components. However, once these three fac-
tors were controlled, there was a moderate association 
between intensity and frequency of use, but not between 
intensity and duration of mask wearing.

Within-participant replication

In October 2020, we contacted participants who had par-
ticipated in our study in July-August, asking them to do 
exactly the same tasks and answer the same survey. Our 
initial aim had been to investigate whether new users—
that is, people who picked up mask-wearing practices 
between the two waves of data collection—would show 
the hypothesised effects of practice on emotional appraisal. 
However, given the high rates of mask use already in July–
August 2020, we did not expect to see much change in 
mask-wearing practices (this was indeed the case). Yet we 
still could investigate whether two additional months of 
mask-wearing resulted in higher emotional ratings. To this 
end, we conducted a repeated measures ANOVA with time 
of testing (July–August vs. October) as a within-partici-
pant variable. In addition, we tested reliability of the 
results obtained in the first wave of testing.

Participants were contacted through Prolific; 330 of the 
original participants consented to the re-testing and com-
pleted the follow-up study, and 326 of them completed all 
the tasks and answered all the questions. This sub-sample 
was balanced in gender (44.6% male, 53.7% female par-
ticipants) and ranged in age from 18 to 78 (mean 36.2, 
median 33). 38 participants (11.3%) had been diagnosed 
with COVID-19 or suspected they had it.

In fall (October 2020), more participants were wearing 
masks on a regular basis (very often), χ2 (4) = 152, 
p < .001, see also Figure 6. However, as overwhelming 
majority of participants had been wearing masks very 
often already in the summer (July–August 2020), the num-
ber of people who reported changing their habits was not 
enough to test the effects of changes in mask wearing prac-
tices on anything else.

The effect of frequency of mask wearing in the 
second wave

We compared participants’ ratings for protective and rec-
reational masks between the first (July-August, 2020) and 
the second (October, 2020) wave of data collection. Our 
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primary question was whether the effects we had seen for 
frequency of mask wearing would replicate in a second 
occasion of testing. Hoping to replicate the initial finding, 
we used exactly the same stimuli in the second wave of 
testing. But doing this introduced the possibility that par-
ticipants would be habituated to the specific images they 
had rated earlier. A secondary question was therefore 
whether testing the same images only a few months later 
would have an additional effect. To answer these two ques-
tions, we included frequency of mask-wearing (as of 
October 2020) as a between participant factor, resulting in 
a 2 (time: July–August vs. October, within-participant) × 
2 (mask type: protective vs. recreational, within-partici-
pant) × 3 (Frequency of mask wearing: rarely vs. 

sometimes vs. often, between participants) mixed model 
ANOVA.

Figure 7a shows the results for attractiveness ratings. 
Our primary finding was that attractiveness ratings  
were higher for protective masks when participants wore 
them more frequently (Mfrequent = 3.73, Msometimes = 3.28, 
Minfrequent = 2.91, F(2, 335) = 9.20, p < .001, ηp

2 052= . . This 
simple effect for protective masks was stronger at time 2 
than time 1, supported by an interaction between frequency 
and time for protective masks, F(2, 335) = 3.47, p = .0321, 
ηp
2 02= . . When both protective and recreational masks 

were included in the analysis, the two-way interaction of 
frequency of mask use × mask type was significant, F(2, 
335) = 18.87, p < .001, ηp

2 101= . , reflecting a positive 

Figure 5. A summary of the regression predicting emotional intensity evoked by protective masks from beliefs in the danger of 
COVID, interest in politics, exposure to COVID, frequency (a to c) or duration (d to f) of mask wearing, and intensity ratings for 
neutral masks. Panel (a) shows regression coefficients for the model that includes frequency of use, with predictors shown on the 
vertical axis, and their respective betas on the horizontal axis. The lines represent the 95% CI of the betas. Panel (d) shows the 
respective regression coefficients for the model with duration of use. Panels (b, c), (e, f) show the effects of frequency or duration 
of mask wearing, respectively, and belief in the danger of COVID (b, e) or exposure to COVID (c, f) on intensity ratings. The dots 
represent partial residuals. For zero-order correlations between all variables, see Table SI4.
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association between ratings and frequency of use for pro-
tective masks and a negative association for recreational 
masks. The three-way interaction with time was not signifi-
cant, F < 1, p > .9, indicating that this pattern was stable 
across time of testing.

The secondary finding in these data was an overall 
decrease in attractiveness for both protective and recrea-
tional images from time 1 to time 2, F(1, 335) = 14.6, 
p < .001, ηp

2 042= . . This decrease was larger for infre-
quent mask-wearers than for those who wear the protective 
masks sometimes or very often, F(2, 335) = 4.42, p = .013, 
ηp
2 026= . . There was no interaction between time of test-

ing and mask type, F < 1, p > .8.
Figure 7b shows that a similar pattern of results held for 

the emotional intensity ratings. These ratings for protec-
tive masks were also higher for more frequent mask users 
at both times 1 and 2, F(1, 335) = 6.44, p = .011, ηp

2 019= . ,  
but with no interaction with time of testing, p > .3. Again, 

for recreational masks ratings were lower with greater fre-
quency of use, as evidenced by an interaction between 
mask type and frequency of mask use, F(2, 335) = 2.92, 
p = .056, ηp

2 017= . .
The secondary effect of time of testing was also similar 

to that observed for the attractiveness ratings. Emotional 
intensity ratings decreased from the first to the second time 
of testing, F(1, 335) = 16.8, p < .001, ηp

2 048= . , for pro-
tective and recreational masks alike, interaction p > .12. 
The decrease over time was greater for infrequent mask-
wearers than for participants who wore them often, F(2, 
335) = 3.325, p = .037, ηp

2 019= . .
In summary, the association between frequency of mask 

wearing and rated attractiveness we observed at time 1 was 
even stronger when we tested it at time 2. The association 
between emotional intensity and frequency of mask wear-
ing was also stable over time. We interpret these two find-
ings to imply that protective masks were more attractive 

Figure 6. Frequency and duration of wearing of protective masks by study participants in October 2020. Panel (a) frequency 
of mask wearing in the first and second wave of data collection. Panel (b) duration of mask wearing in the second wave of data 
collection.

Figure 7. Mean rating of attractiveness (panel a) and emotional intensity (panel b) on a 7-point scale for protective and 
recreational masks for the first wave of testing (solid colour) and second wave of testing (striped) as a function of frequency of 
mask wearing. Error bars show 95% confidence intervals.
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and more emotionally engaging for wearers who used 
them more frequently. A secondary finding was that rat-
ings for product images were generally lower at time 2 
than at time 1. This finding was not specific to protective 
masks, but applied equally to both protective and recrea-
tional masks. We interpret this finding as stemming from 
repeated viewing of the same test images, rather than being 
related to the wearing of protective masks. This is consist-
ent with numerous previous reports of a decrease in emo-
tional appeal when the same stimulus is tested repeatedly 
over time (Berlyne, 1970; Biederman & Vessel, 2006; Isik 
& Vessel, 2019). The decreased appeal of repeated stimu-
lation is interpreted in that literature as an effect of habitu-
ation, likely stemming from reward circuits in the brain 
responding less vigorously to stimuli that are recognised as 
identical to ones seen previously. In any case, the data are 
clear in pointing to the independence of the specific effects 
of wearing protective masks from the more general effects 
of being repeatedly tested on the same stimuli.

The significant interaction of frequency of mask wearing 
× time, seen for both attractiveness ratings and emotional 
intensity ratings, were largely due to the small number of par-
ticipants (n = 19) in the never/rarely group. Ratings overall in 
this group decreased more than in any other group from time 
1 to time 2. When we examined other data from this group 
more closely, we noted that they tended to be older than our 
sample as a whole (mean age = 42.7 vs. 35.8 years), dispro-
portionately male (63% vs. 37%), and from regions that were 
relatively rural and with lower rates of mask wearing (e.g., 
Alaska, Alberta, Arizona, Missouri, North Dakota). It is dif-
ficult to know whether to attribute this group’s reduced rat-
ings over time to measurement error (because of the small 
sample size) or to increased polarisation of opinions over time 
among infrequent mask wearers, but their data do contribute 
to even stronger associations between mask wearing and the 
emotional appeal of protective mask at time 2 than at time 1.

Individual differences in mask appraisal on the 
second wave

To re-test the results regarding individual differences in 
mask appraisal, we first conducted a confirmatory PCA on 
the survey questions. We then used the newly calculated 
component scores to predict emotional ratings for masks, 
as of October 2020, from mask wearing practices (fre-
quency / duration) and the three PCA components. To 
anticipate the results, the main pattern of findings reported 
earlier was replicated in all important respects.

Confirmatory PCA was conducted using lavaan pack-
age for R (Rosseel, 2012). The model fit was satisfac-
tory, albeit not perfect, adjusted goodness of fit 
(AGFI) = .75, RMSEA = .09, SRMR = .101, CFI = .674, 
χ2 (298) = 1,090.7, p < .001. Component loadings are 
presented in Supplementary Table SI2. We used compo-
nent scores from this model and frequency/duration of 

mask use to predict emotional ratings, testing the same 
models as described earlier.

The multiple regression predicting attractiveness of 
protective masks from frequency of mask wearing (dummy 
coded), the three PCA components, and attractiveness of 
recreational masks had an overall model fit of R2 = .272. It 
revealed a significant effect of frequency of mask wearing, 
βnever_vs_sometimes = .19, βsometimes_vs_often = .64, F(2, 319) = 10.8, 
p = .002, and belief in the danger of COVID, β = .32, 
t(319) = 5.17, p < .001. There was also a trend for a nega-
tive association with interest in politics, β = −.103, 
t(319) = −1.86, p = .064, all other ps > .27. The test of spec-
ificity involving recreational masks yielded only a main 
effect of beliefs in the danger of COVID emerged, β = −.24, 
t(320) = −3.65, p < .001, for frequency of mask wearing 
ps > .19, all other ps > .07. The overall fit was R2 = .041

The overall pattern therefore closely resembled the data 
collected originally. The attractiveness of protective masks 
was associated with frequency of mask wearing above and 
beyond its association with beliefs in the danger of COVID. 
The specificity of this finding was again evident in that the 
attractiveness of recreational masks was not associated 
with frequency of mask-wearing, and its association with 
beliefs in the danger of COVID was negative.

One subtle difference we observed between the two 
occasions was that situational exposure to COVID no 
longer accounted for any significant variance in the attrac-
tiveness of protective masks. While these observational 
data do not warrant strong causal interpretations, this find-
ing is consistent with personal experience shaping one’s 
emotional appraisal of an object. Note that in the summer 
(July–August 2020—first wave of data collection), situa-
tional exposure forced some people to adopt mask-wear-
ing sooner than others, thus amplifying the difference 
between people who had to use the masks regularly and 
those who could choose whether to do so or not. By 
October 2020 (the replication), even infrequent mask-
wearers had become accustomed to seeing masks on others 
and being required to wear masks in some situations.

The multiple regression predicting attractiveness of pro-
tective masks based on duration of mask-wearing (interval, 
in months) rather than frequency had a model fit of 
R2 = .258. Significant predictors included duration of mask 
wearing, β = .069, t(320) = 2.29, p = .023, and belief in the 
danger of COVID, β = .33, t(320) = 5.17, p < .001. There 
was once again a trend for an association with interest in 
politics, β = −.109, t(320) = −1.95, p = .052, all other ps > .2.

The multiple regression predicting attractiveness of 
recreational masks had a very poor overall fit, R2 = .077. 
Yet, here was a significant association with duration of 
mask wearing, β = .11, t(321) = 3.6, p < .001, along with a 
negative effect of belief in the danger of COVID, β = −.308, 
t(321) = −4.78, p < .001, all other ps > .09. We found it 
surprising that the attractiveness of recreational masks 
should increase with a longer duration of wearing 
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protective masks, but as seen in the previous analyses, 
attractiveness of protective masks was predicted by dura-
tion of mask wearing even when the attractiveness of rec-
reational masks was statistically controlled. In general, the 
pattern closely resembled that obtained in the first wave of 
the study.

The emotional intensity of protective masks was pre-
dicted only by interest in politics, β = .21, t(319) = 2.86, 
p = .004, but not by frequency of mask wearing, F(2, 
319) = 1.5, p = .2, overall fit R2 = .176. In a parallel model, 
duration of mask wearing did not have any effect either, 
p = .08, model fit R2 = .178. We interpret these finding to 
imply that the effect of wearing protective masks on the 
intensity of emotions was eliminated by October 2020.

To summarise, a within-participant replication of the 
study revealed that by October 2020, a larger number of 
people were wearing masks more frequently than in July–
August 2020. Consistent with this observation of a signifi-
cant change in baseline behaviour, the effects of 
mask-wearing frequency and duration had disappeared 
from ratings of the intensity of emotion elicited by the 
images, although they were still clearly evident in the rat-
ings of attractiveness.

Discussion

The purpose of this study was to find ecological support 
for the well-established laboratory finding that merely act-
ing on or using a novel object can increase its emotional 
appeal (Fenske & Raymond, 2006; Hayes et al., 2008; 
Peck & Shu, 2009; Schonberg et al., 2014; Streicher & 
Estes, 2015; Wispinski et al., 2020). This process, how-
ever, is potentially attenuated with prolonged use, as 
humans tend to show decline in preferences for familiar 
objects (Biederman & Vessel, 2006; Isik & Vessel, 2019), 
making ecological studies on the relationship between use 
and emotional appraisal challenging. The circumstances of 
the growing COVID-19 pandemic, in spring and summer 
of 2020, offered us a unique opportunity to overcome this 
challenge. The pandemic introduced novel objects into our 
daily lives, namely protective masks and other safety-
related objects, with which a majority of people had little 
or no previous experience. Moreover, as the pandemic 
unfolded, it provided an opportunity to study the associa-
tion between object usage and emotional appraisal sepa-
rately in people who began using these objects earlier 
versus later, and had different reasons for doing so, includ-
ing reasons linked to personal ideology and reasons linked 
to situational circumstances.

As we noted in the “Introduction” section, an observa-
tional study design like this one lacks many of the controls 
that are possible in a laboratory study. But in our view, the 
bi-directional causality seen in laboratory studies is no 
longer in question. Instead, an important unanswered ques-
tion is whether these factors are operational in the 

everyday world as people quite naturally come into contact 
with novel objects and change their patterns of use with 
respect to them. Studying the emotional appraisal of pro-
tective face masks, which suddenly grew in popularity 
world-wide during 2020, therefore offered a ready-made 
opportunity to answer this question.

For comparison stimuli we chose a variety of products 
that were similar to protective masks in several respects 
but differed from them in others. COVID-unrelated face 
masks that are used in recreation offered one such com-
parison (e.g., ski and diving masks). COVID-related prod-
ucts that were not as novel as masks offered another (e.g., 
latex gloves, personal hygiene products). Our understand-
ing of the laboratory evidence led us to expect that the 
association between use and emotional appraisal would be 
more pronounced for the objects made novel by the pan-
demic (i.e., protective masks) than for other objects that 
were previously familiar and/or used more frequently.

One unanticipated benefit of the pandemic for our 
research was the rapid pivot among cognitive researchers 
to testing people online rather than in the laboratory. The 
rapid development of software and research approaches to 
facilitate remote testing, along with public acceptance of 
remote research as the “new-normal,” meant that we were 
able to access a much more diverse set of participants than 
is typical in laboratory studies.

The main findings of the study supported the usage-
positive appraisal hypothesis. The results clearly indicated 
that both the frequency of wearing a mask, and the dura-
tion of wearing it, were linked to the positive emotional 
appraisals of these objects. This interpretation is supported 
by the theory of microvalences (Manaligod, 2020; Lebrecht 
et al., 2012; Lebrecht & Tarr, 2012), which proposes that 
everyday objects are implicitly associated with low levels 
of positive and negative valence that influence visual pro-
cessing (Lebrecht et al., 2011) and inform choices 
(Lebrecht & Tarr, 2010). Unlike more strongly-valenced 
responses to stimuli that universally signal threat or 
reward, microvalences emerge in the course of everyday 
life as a consequence of our encounters with objects, and 
are thus particular to an individual’s experience. This phe-
nomenon has been demonstrated for consumer choices and 
preferences measured and manipulated in the lab (Lebrecht 
et al., 2011; Lebrecht & Tarr, 2010; Manaligod, 2020). The 
present study is the first to demonstrate experience-based 
positive microvalence to be associated with common real-
world experiences with specific categories of objects.

There were also important secondary lines of evidence 
in this study that bolstered this interpretation. For instance, 
when we examined the data for latex gloves (covid-related, 
familiar, but infrequently used in the past) the data showed 
it was more similar to the data for protective masks than it 
was for personal hygiene products (familiar and frequently 
used by many previously). This interpretation was 
strengthened even further when we distinguished between 
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participants who made regular use of these products pre-
pandemic and those who did not. Those for whom these 
products were relatively more novel provided data that 
was more similar to that for protective masks.

But perhaps the strongest evidence supporting a causal 
arrow linking the usage of protective masks with their pos-
itive emotional appraisal came when we compared the 
relative contributions of personal ideology (doubt/belief in 
the dangers of covid), environmental circumstances (work-
place requirements to wear masks), and frequency of mask 
usage to ratings of mask attractiveness. Even though the 
expected links between doubt/belief in the dangers of 
covid and mask attractiveness were evident in the data 
(i.e., masks are less attractive to those who doubt the dan-
ger), and even though the expected links between work-
place requirements and mask attractiveness were in 
evidence (i.e., masks were more attractive if they were a 
requirement of work), there was still a significant unique 
contribution to mask attractiveness that could be attributed 
to the frequency and duration of wearing a mask.

The literature on perception and emotion teaches us that 
mere exposure to an object (Gordon & Holyoak, 1983; 
Griffiths & Mitchell, 2008; Reber et al., 2004; Zajonc, 
1968) can lead to more positive appraisal in the lab. This 
finding appears to be dependent, or at a minimum is 
heightened further, when that exposure to the object occurs 
in a positive context (Hayes et al., 2008; Roos et al., 2013; 
Schonberg et al., 2014). Is it possible that the present 
results represent a naturalistic case of the mere exposure 
effect? According to the mere exposure hypothesis, simply 
encountering novel protective masks should have increased 
their emotional appeal. And with the onset of the pan-
demic, most people were exposed to protective masks in 
everyday usage. We do not favour this interpretation, 
because it is not consistent with the large individual differ-
ences in attractiveness we observed. Yet, a critic might 
argue, what about the possibility that some people rarely 
saw masks because the tended to stay at home, and that it 
is this variable that contributes to the large individual dif-
ferences? We do not favour this interpretation either 
because, regardless of their degree of public interaction, all 
participants were exposed to the sight of protective masks 
to a much greater extent than they had seen prior to the 
pandemic. That factor alone should have made them more 
attractive in general. The present findings that personal 
mask usage has an association with their emotional appeal 
goes beyond the mere exposure hypothesis because it sug-
gests that one’s actions—over and above one’s percep-
tion—is associated with an object’s attractiveness. We 
acknowledge that future research will be needed to fully 
tease apart the relative strength of the contributions to 
attractiveness that arise from merely seeing an object, ver-
sus attending to or making a decision with respect to a seen 
object, versus physically handling the object. In this con-
text, the present data should be seen as a first step in 

showing that usage in the everyday world is associated 
with an object’s emotional appeal.

An alternative account of these findings is that people 
who adopted protective masks early were those who ini-
tially held a more positive appraisal of them. Indeed, mul-
tiple studies show that a positive appraisal increases the 
tendency to approach an object (Chen & Bargh, 1999; 
Lewin, 1935; Phaf et al., 2014). While this is indeed a pos-
sible contributing factor, our finding that the duration of 
experience with protective masks is directly linked to par-
ticipants’ appraisal of them suggests that there is a dynamic 
reinforcing relationship between emotional appraisal and 
behavioural adoption.

An encouraging practical application of the present data, 
in conjunction with the theory of microvalence, is that taking 
societal measures to encourage mask wearing when there is 
a pandemic may help to move their emotional appraisal from 
negative to positive. It should give us hope that, among fre-
quent and long-time wearers of protective masks, the emo-
tional appraisal given to COVID-19 masks rivals those given 
to recreational and personal hygiene products.
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Note

1. A more deliberate approach would suggest excluding any 
demographic information from the PCA, as participant 
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demographic and socioeconomic characteristics could 
be correlated with or predict the latent constructs such as 
belief in the danger of COVID, but not be caused by them. 
Contrary to that, responses to self-report questions about 
attitudes and behaviours could be influenced by the latent 
constructs. Restricting PCA to only questions about beliefs 
and behaviours revealed a very similar pattern and made the 
correlations with ratings of masks even stronger.
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