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Abstract

significantly fluctuate across time and space.

The presence of face masks can significantly impact processes related to trait impressions from faces. In the present
research, we focused on trait impressions from faces either wearing a mask or not by addressing how contextual
factors may shape such inferences. In Study 1, we compared trait impressions from faces in a phase of the COVID-19
pandemic in which wearing masks was a normative behavior (T1) with those assessed one year later when wearing
masks was far less common (T2). Results at T2 showed a reduced positivity in the trait impressions elicited by faces
covered by a mask. In Study 2, it was found that trait impressions from faces were modulated by the background
visual context in which the target face was embedded so that faces wearing a mask elicited more positive traits
when superimposed on an indoor rather than outdoor visual context. Overall, the present studies indicate that wear-
ing face masks may affect trait impressions from faces, but also that such impressions are highly flexible and can
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Significance statement
During the COVID-19 pandemic, the use of face masks
has affected our daily lives in several ways, including
social perception processes. These two studies investi-
gated the impact of face masks on trait impressions from
faces, highlighting the critical role of contextual factors.
The first contextual factor addressed in the present
research is related to changes in the normative context.
In a quasi-experimental study, we found that the trait
impressions triggered by faces wearing the mask became
less positive in a time period in which mask-wearing was
less common and rules relaxed (T2), as compared to
those observed in a period in which mask-wearing was a
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widespread behavior also supported by law requirements
(T1).

The second contextual factor that was examined is the
visual context in which masked and unmasked targets
were presented. In Study 2 we found that trait impres-
sions from faces wearing the mask were more positive
when targets were presented in indoor rather than out-
door visual contexts. Conversely, unmasked faces elicited
more positive impressions in outdoor rather than indoor
visual contexts.

Overall, this research contributes to our understand-
ing about how trait impressions from faces wearing a
protective mask can fluctuate over time and space, shed-
ding light on the complexity of trait impressions from
faces impressions in the midst of a global pandemic.
These findings are not only relevant for understanding
the impact of face masks but also for broader consid-
erations on the influence of contextual factors on social
perception.
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Introduction

Since the outbreak of the COVID-19 pandemic research
has started to intensively study the impact of face masks
on several socio-cognitive processes involved in the per-
ception of individuals around us, including emotion
recognition (Carbon, 2020; Rinck et al., 2022), catego-
rization (Castelli et al., 2022), and identity recognition
(Carlaw et al.,, 2022; Carragher & Hancock, 2020; Wong
& Estudillo, 2022). Another widely addressed issue has
been related to the possible effects of wearing a face mask
on trait impressions. Upon seeing a face, people rap-
idly make inferences about the personality characteris-
tics of the person portrayed (Todorov et al., 2015), and
these inferences, in turn, are associated with relevant
behavioral consequences (e.g., Todorov et al., 2005). The
research about trait impressions triggered by faces either
wearing face masks or not has typically assessed evalua-
tions along the key dimensions that characterize preva-
lent models of social perception (Brambilla et al., 2021a,
2021b; Fiske et al., 2007; see also Oosterhof & Todorov,
2008), namely competence, sociability, and morality.
Whereas competence mainly refers to the possession of
intellectual and practical skills, sociability and morality
(e.g., trustworthiness, altruism) are more related to the
functioning in social relationships. Critically, the results
reported in the literature about the impact of face masks
on trait impressions from faces appear to be often incon-
sistent across studies. Several studies found an increased
positive perception of faces wearing a face mask as com-
pared to faces without the mask (Castelli et al., 2022; Di
Crosta et al., 2023; Guo et al., 2022; Oldmeadow & Koch,
2021; Olivera-La Rosa et al., 2020). Other studies, how-
ever, reported no significant effect, mixed findings, or
even an opposite pattern (i.e., more positive ratings for
faces without the mask; Bennetts et al., 2022; Biermann
et al,, 2021; Grundmann et al.,, 2021; Takehara et al., 2023;
Twele et al,, 2022). This makes it important to highlight
some overarching factors that might shape the strength,
and, possibly, the direction of the effects.

Overall, impression formation from faces can be driven
by both perceptual cues and conceptual information
(Sutherland & Young, 2022). Accordingly, two different
theoretical approaches can be taken in order to frame
the effects of face masks on trait impressions from faces.
On the one hand, face masks inevitably hinder relevant
parts of the face and therefore the perceptual informa-
tion available for making any inference is reduced (i.e.,
the area around the mouth). As a consequence, the occlu-
sion of the lower part of the face may potentially alter the
inferential processes that typically occur in the case of
uncovered faces (see Ganel & Goodale, 2022; Oliveira &
Garcia-Marques, 2022). In the present work, we will not
focus on these relevant processes, but rather on the role

(2024) 9:43

Page 2 of 11

of more conceptual information. Indeed, during the vari-
ous waves of the pandemic, when people formed impres-
sions from masked faces it is likely that they could hardly
disregard the deepest meaning of wearing masks, both in
terms of personal protection from the virus and commu-
nal behavior aimed at safeguarding the health of others
(see Olivera-La Rosa et al., 2020). In particular, in most
countries, since the onset of the pandemic, injunctive
norms prescribed the use of face masks, and strict law
requirements were in place. At the same time, descrip-
tive norms (i.e., norms based on the assessment of how
people actually behave; Cialdini et al., 1990) signaled
that wearing face masks was the typical, widespread,
and appropriate behavior. Hence, mask wearers could
be appraised as individuals complying with the preva-
lent norms and this, in turn, could affect the trait infer-
ences drawn from their faces. According to this rationale,
changes in the normative context could thus lead to shifts
in the personality characteristics that are inferred from
the face. This hypothesis has been addressed in the pre-
sent work in which, in a quasi-experimental design, we
compared the trait impressions provided by the same
respondents about the same face stimuli—either wear-
ing or not face masks — at two different points in time.
In particular, we relied on judgments assessed during an
intense phase of the pandemic in Italy (i.e., December
2021) when both injunctive and descriptive norms sup-
ported the use of face masks (see Castelli et al., 2022)
with judgments provided roughly one year later (i.e.,
December 2022) when governmental regulations sof-
tened, and the large majority of people no longer wore
face masks. We expected that these contextual changes
would be significantly associated with a reduction in the
positivity of the trait impressions from faces wearing
masks. Specifically, more positive trait impressions from
masked (vs. unmasked) faces were predicted at T1 than
at T2. To the best of our knowledge, only two studies in
this research area have included temporal comparisons.
Takehara et al. (2023), in a study conducted in Japan,
found that higher trustworthiness ratings were provided
toward faces without the mask and this pattern was sta-
ble across time (i.e., September 2020 vs April 2022). Ben-
netts et al. (2022) tested British participants in 3 different
periods (i.e., between June 2020 and August 2021) and
reported no effect of masks on judgments about trust and
competence, as well as no effect of time of assessment.
Overall, these studies provide no evidence about possible
temporal fluctuations in the trait impressions from faces
wearing protective masks. Most importantly, these stud-
ies assessed the trait impressions from faces provided by
different samples in each wave of data collection, thus
preventing a precise evaluation of eventual temporal
shifts. Study 1 directly addressed this issue by testing the
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same sample of respondents at two distinct points in time
that were characterized by a different normative context.

Trait impressions from faces as a function of the proximal
context

Contextual influences can be framed at different levels
of specificity. In relation to mask-wearing, as discussed
above, they can be conceived in terms of the broader
conditions affecting the life of the individuals (e.g., the
infection rate or the presence of law requirements). How-
ever, contextual influences can also operate at a more
proximal level, namely as a function of the specific visual
context in which we encounter people. Past research, for
instance, has shown that the activation of stereotypical
knowledge is dependent upon the context background
in which members of stigmatized outgroups are pre-
sented (Barden et al., 2004; Wittenbrink et al., 2001; see
also Freeman et al., 2013). In a similar vein, the percep-
tion of facial emotion appears to be shaped by the con-
tent of the surrounding scene (Righart & de Gelder, 2006,
2008). This implies that the very same stimulus can be
differently appraised in different visual contexts. More
relevant to the present work, recent research has nicely
demonstrated that also the evaluation of facial trust-
worthiness is significantly affected by the background
visual context in which faces are presented (Brambilla
et al., 2018; Mattavelli et al., 2022, 2023; see also Jenkins
et al., 2011). In a typical experimental procedure, partici-
pants are presented with faces superimposed on different
background visual contexts (e.g., neutral or threatening
scenes) and required to categorize the faces as a function
of their perceived trustworthiness (Brambilla et al., 2018).
Notably, although no guidance was given about how to
process the background visual context, faces appeared
to be judged as less trustworthy when shown in threat-
ening contexts, thus indicating that trait impressions
from faces may incorporate information provided by the
nature of the surrounding environment (Brambilla et al.,
2018). Overall, this points to the importance of studying
trait impressions from faces considering the surround-
ing visual context, and this approach also enhances the
ecological validity of the findings given that we rarely
encounter other individuals in a social vacuum (Hehman
et al., 2019). Accordingly, it might be expected that the
trait impressions from faces of individuals either wear-
ing or not a face mask is sensitive to the visual context
in which the faces are embedded. The adoption of pro-
tective measures is indeed differentially relevant as a
function of the specific contexts. During a pandemic,
whereas in closed spaces (e.g., in a shop) wearing a mask
is maximally valuable in order to prevent the transmis-
sion of the virus from one person to another, in open
and uncrowded contexts (e.g., in a park) it might be less
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so. Hence, in Study 2, which was carried out when strict
norms about the use of face masks were still in place, we
explored the impact of this additional factor in shaping
trait impressions from faces. Participants were presented
with masked and unmasked faces and the background
visual context, that could either be the aisle of a super-
market or a wooded park, was manipulated. We expected
to observe a stronger difference between the trait impres-
sions from masked versus unmasked faces when they
were presented in an indoor visual context, as com-
pared to when faces were embedded in an outdoor visual
context.

Study 1

Participants

We aimed to recruit as many of the participants who
had taken part in a former study carried out in Decem-
ber 2021 (Study 1 reported in Castelli et al., 2022, T1).
Data collection was carried out online through the
Prolific platform (both at T1 and T2). Of the original
200 respondents in T1 (96 females, 101 males, 3 non-
binary; M,, =27.04 years, SD,,,=8.20, ranging from
18 to 63 years), 24 of them were no longer active on
Prolific at the time of the present data collection which
took place in December 2022 (T2).! We invited all the
remaining 176 original respondents and 169 completed
the questionnaire (84 females, 81 males, 4 non-binary;
M, =28.29 years, SD,,.=8.29, range 19-61 years; 84.5%
of the original sample at T1). All participants were Italian
native speakers and they all provided informed consent.
The study was approved by the Psychology Ethics Com-
mittee at the University of Padova and it was carried out
according to relevant guidelines and regulations.

Procedure

At T1 (Castelli et al.,, 2022) participants initially com-
pleted a memory confusion task (Taylor et al, 1978).
The task first required participants to go through a pres-
entation phase in which they were shown a sequence of
twenty-four neutral sentences together with the picture
of the face of the speaker who had allegedly pronounced

! Importantly, wearing face masks was mandatory in Italy in all indoor pub-
lic spaces (e.g., shops, schools, buses) until May 2022. Afterward, such strict
requirements were removed, and obligations remained active only in hospi-
tals and other high-risk settings.

2 We first compared the trait impressions from faces reported at T1 by
participants who took part in both phases of the Study (N=169) with
those of participants who responded only at T1 (N=31). We ran a 2 (Face
mask: present vs. absent) x5 (Trait: trustworthiness, morality, sociability,
competence, and altruism) X2 (Involvement: only at T1 vs. at both T1 and
T2) ANOVA with the latter factor between participants. Results showed
that the Involvement factor did not give rise to any significant effect (all
ps>0.215).
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each of them. Pictures of 8 different White male speak-
ers were employed. Faces were retrieved from the Chi-
cago Face Database (Ma et al,, 2015) and on half of them
a surgical face mask was digitally added using Adobe
Photoshop. Afterward, participants were tested on their
capacity to correctly match each sentence with the iden-
tity of the speaker. Results, that are not directly relevant
to the aims of the present work, showed that participants
spontaneously encoded the information about whether
the speaker wore the face mask or not (for more details
see Castelli et al.,, 2022). Personal attitudes toward the
use of face masks were then assessed. Most relevant
here, participants were finally asked to report the trait
impressions in relation to each of the eight faces. Trait
impressions were assessed along 5 dimensions: trustwor-
thiness, morality, sociability, competence, and altruism.
Responses were provided along a continuum ranging
from 0 (=not at all) to 100 (=very much).

At T2 the memory confusion task was not adminis-
tered and the attitudes toward the use of face masks were
not assessed. Participants were only required to report
trait impressions from faces. The same eight faces seen at
T1, 4 wearing the face mask and 4 without the face mask,
were presented. Pictures were displayed in a random
order and, for each face, participants were required to
report the perceived trustworthiness, morality, sociabil-
ity, competence, and altruism. Responses, as at T1, were
provided along a continuum ranging from 0 (=not at
all) to 100 (=very much). Hence, the assessment of trait
impressions from faces was identical at T1 and at T2.
Finally, participants were asked to report demographics.

Results®

Because the reported trait impressions from faces
elicited by each target along the various traits were
highly intercorrelated at both T1 and T2 (as>0.90), we
first calculated 4 summary scores (i.e., trait impres-
sions from faces with either the mask or not, sepa-
rately at T1 and T2). These 4 scores were then analyzed
through a 2 (Face mask: Present vs. absent)x2 (Time:
T1 vs T2) ANOVA with both factors varying within
participants A main effect of the face mask emerged,
F(1,166)=104.0, p<0.001, n2p=0.385, indicating that
faces with a face mask elicited more positive trait infer-
ences (M=56.70, SE=0.81) as compared to faces without
the mask (M=48.40, SE=0.72). Also, the main effect of

3 Data analysis was conducted both with SPSS (v. 28) and with Jamovi (v.
2.3.28). Since our data were not normally distributed, we also carried out
non-parametric tests to check for the robustness of our findings. In both
Study 1 and Study 2, results were consistent with those emerging from the
ANOVAs. For both Study 1 and 2 we used the Bonferroni correction from
SPSS (v. 28) for the main comparison between factors.
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Time emerged, F(1,166)=19.30, p<0.001, n2p=0.104,
indicating more positive impressions at T1 (M =54.06,
SE=0.76) than T2 (M =50.50, SE=0.83). Most important
for the aims of the present work, the main effect of Time
was qualified by a significant interaction between Time
and Face Mask, F(1,166)=34.00, p<0.001, q2p=0.170,
indicating that the evaluation of targets wearing a face
mask became less positive at T2 as compared to T1, pp,,,.
ferroni < 0.001, upper and lower limits: 95% CI [5.03, 9.40],
while the impressions of targets who did not wear the
face mask remained far more stable with time, pg,,,.
roni» =0.627, upper and lower limits: 95% CI [-1.53, 2.53].
We also carried mean comparisons at each time point.
As for T1, masked faces were evaluated more positively
(M=60.14, SE=0.91) as compared to unmasked faces
(M =4822, SE=0.90, pgopferroni<0.001, upper and lower
limits: 95% CI [9.74, 14.11]). A similar pattern emerged at
T2. Indeed, masked faces were still evaluated more posi-
tively (M=52.93, SE=1.01) as compared to unmasked
faces (M=47.72, SE=0.80, Pgopferroni<0.001, upper and
lower limits: 95% CI [3.44, 6.99]).

In an exploratory way, we also analyzed the data con-
sidering the responses to the 5 traits separately. A 2 (Face
mask: present vs. absent) X5 (Trait: trustworthy, moral,
sociable, competent, and altruistic) X2 (Time of assess-
ment: T1 vs. T2) ANOVA with all factors manipulated
within participants was carried out. The results con-
firmed the abovementioned pattern of results which was
not qualified by the three-way interaction involving the
Trait factor, p=0.512. Therefore, no other analyses were
carried out on responses to each single trait.

Discussion

Findings confirmed a change in the trait impressions
from faces of individuals wearing a face mask reported
during a period when the COVID-19 pandemic posed a
significant threat, compared to a period when the impact
of the pandemic on social life was noticeably reduced.
Whereas at T1 wearing face masks was a common behav-
ior that was enforced to limit the spread of the virus, such
behavior was largely unusual at T2. This was reflected in
a shift in the valence of the traits that were inferred from
faces wearing the mask. In contrast, no relevant modifi-
cation in the traits inferred from faces without the mask
was detected. Although we had no specific hypothesis
about eventual changes in the perception of faces with-
out the mask, we may speculate that being confronted
with unmasked faces represents the usual and common
experience people are most familiar with. Even during
the most dramatic phases pandemic, people were con-
tinuously exposed to unmasked faces within the family,
during online meetings, or simply watching the televi-
sion. Hence, traits inferred from faces without masks can
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Fig. 1 Two-way interaction between Time and Face Masks. Scores of our DV (Overall Impressions for masked and unmasked targets) range from 0

(strongly negative) to 100 (strongly positive)

be expected here to be more stable and less influenced by
situational factors.

Overall, results are consistent with the idea that con-
textual factors may indeed shape trait impressions from
faces, and fluctuations can be observed in response to
cues that signal behaviors (i.e., wearing the face mask)
that are appraised as either normative or not (or, at least,
less normative) in a given temporal period. In Study 2,
we addressed the role of contextual factors from another
perspective, namely by varying the background on which
face stimuli were presented. Because the study was car-
ried out in a period in which wearing face masks was still
mandatory in closed public spaces, we expected more
positive trait impressions from faces with a face mask (vs.
without) when they were presented superimposed on an
indoor visual context as compared to an outdoor visual
context.

Study 2

Participants

We aimed to recruit as many participants as possible.
Data collection was interrupted when norms related
to the use of face masks changed, and wearing face
masks became no longer mandatory in most closed
public spaces. At that point, valid responses from 128
participants (89 females, 39 males, M,,,=29.93 years,
SD,4.=11.80, range 18-69 years) were available. All par-
ticipants were Italian native speakers. The study was con-
ducted online on Qualtrics and started in February 2022.
Participants were recruited through social networks, and
they took part in the study voluntarily. All participants
provided informed consent. The study was approved by
the Psychology Ethics Committee at the University of

Padova and carried out according to relevant guidelines
and regulations. The sensitivity analysis showed that a
sample size of 128, with effect sizes of ds>0.25, could
detect an effect with the probability of 80%-90% (and a
type I error rate=0.05). Hence, we can consider our sam-
ple size robust enough to inquire our hypothesis (Fig. 1).

Procedure

The pictures of the faces of 12 male and female young
adults were employed (retrieved from the Chicago Face
Database, Ma et al., 2015). Only the face area was visible.
The face images have been initially tested with a sample
of respondents who did not take part in Study 2 (N=30;
13 females, 14 males, 3 non-binary; M, =27.70 years,
SD,4.=8.69). Respondents were shown all the pictures
with neither the facemask nor any background visual
context and asked to evaluate each of them along a series
of dimensions: Competence, trustworthiness, sociability,
altruism, morality, attractiveness, willingness to interact
(i.e., all the trait dimensions that were assessed in the
main study). Judgments were provided on a slider from
0 (“not at all”) to 100 (“totally”). A summary evaluation
index was then computed for each face as the mean of the
responses to all the trait judgments. On the basis of such
summary evaluation indexes, it was possible to divide the
face images into four subsets, so that the overall evalua-
tion would be equivalent for both faces that would later
appear in the main study with or without the mask, and
with the indoor or outdoor background context. In par-
ticular, a 2 (Face mask in Study 2: present vs. absent) x 2
(Background in the main study: indoor vs. outdoor)
Anova indicated that the interaction effect was not sig-
nificant, F (1, 29)=0.491, p=0.498, ensuring that the
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Fig. 2 An example of a masked face presented in an indoor visual context

in an outdoor visual context (park)

expected effect in the main study could not be attributed
to a priori differences in the stimulus materials.

Face masks and background visual context were digi-
tally added to the face stimuli used in Study 2. More
specifically, half of the targets were wearing a face mask
whereas the other half had no face mask superimposed.
In addition, the background visual context was orthogo-
nally manipulated (see Fig. 2): Half of the faces appeared
in an indoor visual context (i.e., the aisle of a supermar-
ket) and half in an outdoor visual context (i.e., a wooded
park). Such background visual contexts have been
selected as prototypical everyday life places in which the
use of face masks was either mandatory (i.e. the super-
market) or not (i.e., the park).

For each target face, participants were invited to report
on a slider from 0 (“not at all”) to 100 (“totally”) the trait
impressions that were elicited when seeing the target face
along 7 traits (competence, trustworthiness, sociabil-
ity, altruism, morality, attractiveness, and willingness to
interact), without any instruction about how to process
the background visual context (see also Brambilla et al.,
2018 for a similar procedure). Hence, we employed the
same 5 traits included in Study 1 and 2 additional traits.
Attractiveness and willingness to interact were included
as further traits employed in relevant previous work
about trait impressions from faces (e.g., Sutherland et al.,
2013), and more specifically in several previous studies
about the impact of face masks on impression forma-
tion (e.g., Diekhof et al., 2024; Hies & Lewis, 2022; Kithne
et al., 2022; Oldmeadow & Koch, 2021). The presentation
order of the faces was randomized.*

4 Participants were subsequently also presented with other questions
related to their appraisal of the pandemic that are not relevant with respect
to the goals of the present study. However, the questions are presented in
the Supplementary Material.
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(supermarket) and an example of an unmasked face presented

Results
Because the reported impressions elicited by each face
along the various trait dimensions were highly intercor-
related (as>0.93), we first calculated summary scores.
Four means were computed as a function of both the
presence or absence of a face mask and the type of back-
ground visual context (i.e., with a face mask in an indoor
visual context, with a face mask in an outdoor visual con-
text, without a face mask in an indoor visual context, and
without a face mask in an outdoor visual context). These
scores were then analyzed through a 2 (Face mask: pre-
sent vs. absent) X2 (Visual context: outdoor vs indoor)
ANOVA with both factors varying within-participants.
A main effect of the face mask emerged, F(1,127)=70.54,
p<0.001, q2p=0.357, indicating that faces with the
face mask elicited more positive trait impressions as
compared to the faces without the mask (see Table 1).
The main effect of the visual context was also signifi-
cant, F(1,127)=5.78, p=0.018, q2p=0.044, suggest-
ing more positive trait impressions in the indoor visual
context rather than the outdoor visual context. Most
importantly, the interaction effect was also significant,
F(1,127)=60.48, p<0.001, q2p=0.323. Post-hoc com-
parisons using the Bonferroni correction indicated the
presence of more positive trait impressions in the case
of masked faces presented in an indoor visual context
(M=58.79, SE=1.06) than in an outdoor visual context
(M=51.96, SE=1.13), Ppouferroni<0.001. In contrast, in
the case of unmasked faces, trait impressions were more
negative when faces were presented in an indoor visual
context (M=43.80, SE=1.45) than outdoor visual con-
text (M =47.25, SE=1.32), Ppoyferroni < 0.001 (see Fig. 3).
For the sake of completeness, analyses were also car-
ried out considering the 7 traits separately. To this end, a
2 (Face mask: present vs. absent) X7 (Trait: competence,
trustworthiness, sociability, altruism, morality, attractive-
ness, and approachability) X2 (Visual context: outdoor
vs indoor) ANOVA with all factors manipulated within



Tumino et al. Cognitive Research: Principles and Implications (2024) 9:43 Page 7 of 11
Table 1 Means (M), standard errors (SE) from the pairwise comparison with the Bonferroni correction
MASK NO MASK INDOOR OUTDOOR
Indoor Outdoor Indoor Outdoor Mask No Mask Mask No Mask
Overall impressions 58.79 (1.06) 1.96% (1.13) 43.80 (1.45) 47.25% (132) 58.79 (1.06) 43.80% (1.45) 51.96 (1.13) 47.25% (1.32)
Trustworthy 61.76 (1.26) 55.76% (1.41) 4412 (1.71) 48.24 (1.43) 61.76 (1.26) 44.12% (1.71) 55.76 (1.41) 48.24* (1.43)
Moral 57.36 (1.27) 55.53(1.36) 4353 (1.59) 47.87% (1.36) 57.36 (1.27) 43.53% (1.59) 55.53(1.36) 47.87% (1.36)
Sociable 55.90(1.12) 48.38% (1.23) 4487 (1.35) 45.72 (1.36) 55.90(1.12) 44.87* (1.35) 48.38 (1.23) 45.72 (1.36)
Competent 2(1.18)  53.19*%(1.26)  4538(1.59) 49.08(1.40) 5812(1.18)  4538%(1.59)  53.19(1.26) 49.08 (1.40)
Altruistic 4(1.31) 54.26% (1.33) 41.26 (1.77) 45.62 (1.49) 58.14 (1.31) 41.26% (1.77) 54.26 (1.33) 45.62 (1.49)
Attractive 57.84(1.28) 43.26% (1.32) 41.69 (1.37) 4443 (1.39) 57.84(1.28) 41.69* (1.37) 43.26 (1.32) 4443 (1.39)
Willingness to interact 62.42 (1.49) 53.34*(1.51) 45.78 (2.05) 49.84 (1.73) 62.42 (1.49) 45.78% (2.05) 53.34(1.51) 49.84 (1.73)
*Significant p-value with the Bonferroni correction (alpha 0.05/28 comparisons)
p 100 9 0
751 o
@ 3
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@ =
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Fig. 3 Overall impressions from masked and unmasked faces in indoor vs. outdoor visual context. Scores of our DV (Overall Impressions for masked
and unmasked targets) range from 0 (strongly negative) to 100 (strongly positive)

participants was carried out. The main effect of Face
mask, F(1, 127)=70.54, p<0.001, n*,=0.357, the main
effect of the Visual context, F(1, 127)=5.78, p=0.018,
172p=0.044, and the interaction between Visual context
and Face mask, F(1, 127)=60.48, p<0.001, 172p=0.323,
were all significant, confirming the results emerged
on the aggregated data presented above. The Trait fac-
tor yielded a significant main effect, F(6, 762)=18.12,
p<0.001, 172p=0.125 and was also involved in 2-way
interactions with the Visual context, F(6, 762)=20.12,
p<0.001, 17 =0.137, and the Face mask factors F(6,
762)=9.30, p<0 001, z# p—O 068. These effects were
qualified by a significant three-way interaction between
Face mask, Visual context, and Trait, F(6, 762)=11.30,
p<0.001, n2p=0.082. This suggests that the impact of
the background visual context on trait impressions from
faces with or without the mask was different as a func-
tion of the specific trait that was assessed. In order to
better understand this complex interaction, pairwise
comparisons were carried out, comparing the trait
impressions from faces wearing a face mask in the indoor

and outdoor visual context, as well as the trait impres-
sions from faces without a face mask in the two visual
contexts. After applying a Bonferroni correction, results
showed more positive evaluations toward mask wearers
in the indoor rather than outdoor visual context for all
the dimensions, with the only exception of morality. In
contrast, unmasked targets were significantly associated
with only more positive evaluations along the morality
dimension in the outdoor as compared to the indoor con-
text, although the pattern (i.e., more positive evaluations
in the outdoor context) was consistent across dimensions
(see Table 1). In order to provide a comprehensive view
of the data, we also compared masked and unmasked
targets in the same visual context (Mask and No Mask
Indoor, Mask and No Mask Outdoor, see Table 1). Results
showed that in the indoor visual context, masked faces
were always associated with more positive trait impres-
sions as compared to unmasked faces. In the outdoor
visual context, findings were more mixed, likely reflecting
the fact that in open spaces wearing or not the face mask
is somehow considered as less relevant.
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Discussion

The aim of Study 2 was to test the effect of the back-
ground visual context in which faces are presented. Find-
ings showed that trait impressions from masked and
unmasked faces changed as a function of the nature of
the background visual context. In line with the hypoth-
eses, masked faces triggered more positive impressions
when embedded in an indoor visual context, such as the
aisle of a supermarket, rather than in an outdoor visual
context. The opposite pattern emerged in the case of
unmasked faces. Overall, these results confirmed the
effects of contextual information on trait impressions
from faces (Brambilla et al., 2018; Mattavelli et al., 2022,
2023). Findings are consistent with the notion that trait
impressions from faces are flexible and face-context inte-
gration processes may shape the final outcome.

General discussion

Since the early stages of the COVID-19 pandemic,
research started to focus on how covering the face with
protective masks might affect trait impressions from
faces. Notably, rather inconsistent findings have been
reported so far. Whereas several studies reported bol-
stered positive impressions (e.g., Castelli et al., 2022; Di
Crosta et al., 2023; Guo et al., 2022; Oldmeadow & Koch,
2021; Olivera-La Rosa et al,, 2020), other studies did
not observe a similar pattern (e.g., Bennetts et al., 2022;
Biermann et al., 2021; Grundmann et al., 2021; Takehara
et al., 2023; Twele et al., 2022). Cultural and individual
difference factors can to a large extent account for this
variability (see Leder et al., 2022; Swain et al.,, 2022). In
the present research, we primarily aimed to explore how
the variability in trait impressions from faces elicited by
masked and unmasked faces might be, at least partially,
affected by contextual factors.

Overall, results from both studies aligned with the
evidence provided by previous studies (see Oldmeadow
& Koch, 2021; Olivera-La Rosa et al., 2020) indicating
that faces wearing a face mask were generally associ-
ated with more positive trait impressions as compared to
faces without a face mask. Critically, however, this effect
was neither stable in time nor impervious to situational
cues, suggesting that the analysis of the impact of face
masks on trait impressions would strongly benefit from
a situated approach. As for the temporal dimension, trait
impressions from faces wearing the mask changed across
different phases of the COVID-19 pandemic. Indeed,
adopting a within-participants design, Study 1 revealed
a significant shift in trait impressions from faces wearing
face masks as assessed at two different time points. While
at T1 wearing face masks was a widespread behavior and
it also signaled compliance with law requirements (i.e., it
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was a normative behavior), at T2 wearing face masks was
far less common, less strict rules were in place. This likely
accounted for the significant decrease in the positivity of
trait impressions associated with mask wearers, consist-
ent with the idea that the appraisal of social norms may
affect how people react to mask-wearing (see Carbon,
2021). Importantly, no relevant changes were observed
in the trait impressions associated with faces without
masks. Overall, these results support the notion that
contextual factors may play a crucial role in shaping trait
impressions from faces so that the evaluation of people
wearing face masks can fluctuate over time as a function
of the normativity of the behavior. It could be reason-
ably expected that impressions about faces covered by a
protective mask would be now increasingly less positive
given that wearing face masks is currently a rare and not-
prescriptive behavior. This is an empirical question that
could provide additional insights about the intrinsically
situated nature of trait impressions from faces.

The situated nature of trait impressions from faces,
however, can also be considered at a different level of
specificity. In Study 2, we focused on the effects of proxi-
mal contexts, namely the specific environment in which
the face is embedded (see Brambilla et al., 2018; Mat-
tavelli et al.,2022, 2023). Our overall results suggest that,
in a time period in which the pandemic was still wide-
spread, an indoor visual context (vs an outdoor visual
context) intensified the positive trait impressions from
faces wearing the mask, possibly due to the percep-
tion of increased safety and conformity to social norms.
Indeed, even if participants were only invited to focus
on the impressions elicited by each face, they spontane-
ously integrated the information provided by the back-
ground visual context in their judgments. A rich stream
of research has already demonstrated that the pres-
ence of “accessories” such as facial hair, glasses, or jew-
els can affect trait impressions from faces (Sutherland
et al., 2013; Vernon et al., 2014). Face masks seem to be
no exception. Critically, however, findings from Study
2 indicate that the influence of such “accessories” is not
necessarily fixed and predetermined, but it can be better
understood by considering also the broader social context
in which the face is embedded (see Hehman et al., 2019;
Sutherland & Young, 2022). Future research will have to
further address the specific role of visual context as a rel-
evant source of variability in trait impressions from faces,
exploring how face-context integration might also occur
in a cross-modal fashion (e.g., when sounds evoke open
environments vs indoor settings, such as singing birds vs
the noise of a copier; see Brambilla et al., 2021a, 2021b).
At a more general level, the observed effects could be
expected to be larger when the face-context integration
is facilitated. In Study 2, faces were simply superimposed
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to either the outdoor or indoor visual context in order
to test whether the presence of a background was suffi-
cient to alter trait impression from faces. However, more
realistic stimuli in which the target is indeed within the
scene should lead to a stronger face-context integration
and, as a consequence, to potentially more impactful
modulations.

As briefly mentioned in the introduction section, traits
impression from faces are influenced by both percep-
tual cues (e.g., the size of the eyes) and more conceptual
information, such as the context-driven social meaning
attributed to specific features of the target (Sutherland
& Young, 2022). We here primarily focused on how face
masks impacted traits impressions from faces in varying
contexts, but the outcome of this process may be hypoth-
esized to exert an influence on the very same perception
of the facial cues. As argued by Hassin and Trope (2000),
we do not only “read from faces” (i.e., make attributions
about personality traits), but we also “read into faces’,
namely we modify the perception of the facial features in
order to make it consistent with our overall impression
about the target. Hence, the two processes are likely to be
strictly intertwined and context-face integration may also
involve what we actually perceive and remember about
the facial cues of the target. Following the suggestions put
forward by Brambilla et al. (2024), future studies should
thus specifically address how the impact of contextual
information could go well beyond impression formation
processes. In this regard, data-driven approaches, such
as the reverse correlation paradigm (Dotsch & Todorov,
2012), are good candidates for providing novel relevant
insights.

Although the present studies provided consistent evi-
dence about context effects on trait impressions from
faces either wearing the mask or not, relevant limitations
should nonetheless be stressed. Most notably, findings
are based on a restricted number of face stimuli. Future
studies will need to assess judgments about larger sets
of faces, and this will also potentially allow to model the
interaction between facial cues and contextual informa-
tion. In addition, we employed static images of faces that
may not fully capture the complexity and dynamic nature
of social interactions. An endeavor for future research
would be to rely on videos or, possibly, on face-to-face
interactions. This would allow not only to manipulate the
background scenarios in a more ecologically valid way,
but also to introduce the manipulation of novel factors,
such as the specific behaviors performed by the actor. For
instance, first impressions from faces differ as a function
of whether the target is stationary or is moving toward
the viewer (Trifonova et al., 2024), and it would thus be
important to outline how these dynamic factors further
intervene in modulating the perception of mask wearers.

(2024) 9:43

Page 9 of 11

A further limitation the present work is that we only
relied on explicit reports about trait impressions from
faces. There is some evidence that the presence (vs
absence) of face masks may affect deliberate behavioral
intentions but not necessarily more automatic responses
(Diekhof et al., 2024), thus raising the question about
whether the contextual modulations observed in the pre-
sent studies can also be detected through tasks that assess
less controlled responses (e.g., priming tasks; Wentura &
Degner, 2010).

To conclude, in both studies faces with a mask trig-
gered more positive trait impressions as compared to
faces without the masks. Importantly, however, this find-
ing was modulated by contextual factors, pointing to the
importance of considering trait impressions from faces
as context-dependent and highly flexible (see Hehman
et al., 2019). Hence, our studies contribute to scientific
literature by providing evidence that any specific find-
ing should be contextualized in terms of time and space,
and results help shedding light on the complexity of trait
impressions from faces during a global pandemic.

Author contributions
LCas, MT, LCar developed the study concept and contributed to the study
design; MT, LCar, LCas analyzed the data; LCas, MT, LCar wrote the manuscript.

Funding
Not Applicable.

Availability of data and materials

The datasets generated during the current study are available in the OSF
repository, https://osfio/xtgnj/?view_only=519fffa90f2745e9bc639c5867593a
fa.

Declarations

Ethics approval and consent to participate

Studies 1 and 2 were approved by the Psychology Ethics Committee at the
University of Padova and carried out according to relevant guidelines and
regulations.

Consent for publication
We obtained consent for publication from our participants when we informed
them about the aim of the study.

Competing interests
The authors declare that we have no competing interests.

Received: 16 September 2023 Accepted: 19 June 2024
Published online: 27 June 2024

References

Barden, J, Maddux, W. W, Petty, R. E., & Brewer, M. B. (2004). Contextual
moderation of racial bias: The impact of social roles on controlled and
automatically activated attitudes. Journal of Personality and Social Psychol-
ogy, 87,5-22. https://doi.org/10.1037/0022-3514.87.1.5

Bennetts, R. J, Johnson Humphrey, P, Zielinska, P, & Bate, S. (2022). Face masks
versus sunglasses: Limited effects of time and individual differences in


https://osf.io/xtgnj/?view_only=519fffa90f2745e9bc639c5867593afa
https://osf.io/xtgnj/?view_only=519fffa90f2745e9bc639c5867593afa
https://doi.org/10.1037/0022-3514.87.1.5

Tumino et al. Cognitive Research: Principles and Implications

the ability to judge facial identity and social traits. Cognitive Research: Prin-
ciples and Implications, 7, 18. https://doi.org/10.1186/s41235-022-00371-z

Biermann, M., Schulze, A, Unterseher, F, Atanasova, K., Watermann, P, Krause-
Utz, A, Stahlberg, D, Bohus, M., & Lis, S. (2021). Trustworthiness appraisals
of faces wearing a surgical mask during the COVID-19 pandemic in
Germany: An experimental study. PLoS ONE, 16(5), e0251393. https://doi.
org/10.1371/journal.pone.0251393

Brambilla, M., Biella, M., & Freeman, J. B. (2018). The influence of visual context
on the evaluation of facial trustworthiness. Journal of Experimental Social
Psychology, 78, 34-42. https://doi.org/10.1016/j.jesp.2018.04.011

Brambilla, M., Masi, M., Mattavelli, S., & Biella, M. (2021b). Faces and sounds
becoming one: Cross-modal integration of facial and auditory cues in
judging trustworthiness. Social Cognition, 39(3), 315-327. https://doi.org/
10.1521/50c0.2021.39.3.315

Brambilla, M., Mattavelli, S., & Masi, M. (2024). Face—context integration and
trustworthiness evaluation. European Review of Social Psychology. https://
doi.org/10.1080/10463283.2024.2315915

Brambilla, M., Sacchi, S., Rusconi, P, & Goodwin, G. P. (2021a). The primacy of
morality in impression development: Theory, research, and future direc-
tions. Advances in Experimental Social Psychology. https://doi.org/10.1016/
bs.aesp.2021.03.001

Carbon, C. (2020). Wearing face masks strongly confuses counterparts in read-
ing emotions. Frontiers in Psychology, 11, 566886. https://doi.org/10.3389/
fpsyg.2020.566886

Carbon, C-C. (2021). About the acceptance of wearing face masks in times of a
pandemic. I-Perception. https://doi.org/10.1177/20416695211021114

Carlaw, B. N, Huebert, A. M., McNeely-White, K. L, Rhodes, M. G,, & Cleary, A. M.
(2022). Detecting a familiar person behind the surgical mask: Recognition
without identification among masked versus sunglasses-covered faces.
Cognitive Research: Principles and Implications, 7, 90. https://doi.org/10.
1186/541235-022-00440-3

Carragher, D. J,, & Hancock, P. J. B. (2020). Surgical face masks impair human
face matching performance for familiar and unfamiliar faces. Cogni-
tive Research: Principles and Implications, 5, 59. https://doi.org/10.1186/
$41235-020-00258-x

Castelli, L, Tumino, M., & Carraro, L. (2022). Face mask use as a categorical
dimension in social perception. Scientific Reports, 12, 17860. https://doi.
0rg/10.1038/s41598-022-22772-2

Cialdini, R. B, Reno, R. R, & Kallgren, C. A. (1990). A focus theory of normative
conduct: Recycling the concept of norms to reduce littering in public
places. Journal of Personality and Social Psychology, 58, 1015-1026. https://
doi.org/10.1037/0022-3514.58.6.1015

Diekhof, E. K, Deinert, L., Keller, J. K., et al. (2024). The COVID-19 pandemic and
changes in social behavior: Protective face masks reduce deliberate social
distancing preferences while leaving automatic avoidance behavior unaf-
fected. Cognitive Research: Principles and Implications, 9, 2. https://doi.org/
10.1186/541235-023-00528-4

Di Crosta, A., Ceccato, ., Bartolini, E., La Malva, P, Gatti, M., D'Intino, E., Cannito,
L., Marin, A, Palumbo, R, Mammarella, N., Di Domenico, A, & Palumbo, R.
(2023). With or without the mask: Age differences in perceived trustwor-
thiness and health during the COVID-19 pandemic. Behavioral Sciences,
13, 195. https://doi.org/10.3390/bs13030195

Dotsch, R, &Todorov, A. (2012). Reverse correlating social face perception.
Social Psychological and Personality Science, 3, 562-571. https://doi.org/10.
1177/1948550611430272

Fiske, S.T, Cuddy, A. J. C, &Glick, P. (2007). Universal dimensions of social cog-
nition: Warmth and competence. Trends in Cognitive Sciences, 11, 77-83.
https://doi.org/10.1016/j.tics.2006.11.005

Freeman, J. B, Ma, Y, Han, S., & Ambady, N. (2013). Influences of culture and
visual context on real-time social categorization. Journal of Experimental
Social Psychology, 49, 206-210. https://doi.org/10.1016/jjesp.2012.10.015

Ganel, T, & Goodale, M. A. (2022). Smiling makes you look older, even when
you wear a mask: The effect of face masks on age perception. Cogni-
tive Research: Principles and Implications. https://doi.org/10.1186/
$41235-022-00432-3

Grundmann, F, Epstude, K, & Scheibe, S. (2021). Face masks reduce emotion-
recognition accuracy and perceived closeness. PLoS ONE, 16, €0249792.
https://doi.org/10.1371/journal.pone.0249792

Guo, K, Hare, A, &Liu, C. H. (2022). Impact of face masks and viewers'anxiety
on ratings of first impressions from faces. Perception, 51, 37-50. https://
doi.org/10.1177/03010066211065230

(2024) 9:43

Page 10 of 11

Hassin, R, & Trope, Y. (2000). Facing faces: Studies on the cognitive aspects of
physiognomy. Journal of Personality and Social Psychology, 78(5), 837-852.
https://doi.org/10.1037/0022-3514.78.5.837

Hehman, E,, Stolier, R. M., Freeman, J. B, Flake, J. K, & Xie, S.Y. (2019). Toward a
comprehensive model of face impressions: What we know, what we do
not, and paths forward. Social and Personality Psychology Compass, 13,
e12431. https//doi.org/10.1111/spc3.12431

Hies, O., & Lewis, M. B. (2022). Beyond the beauty of occlusion: medical
masks increase facial attractiveness more than other face coverings.
Cognitive Research: Principles and Implications. https://doi.org/10.1186/
s41235-021-00351-9

Jenkins, R, White, D., Van Montfort, X, & Mike Burton, A. (2011). Variability in
photos of the same face. Cognition, 121,313-323. https://doi.org/10.
1016/j.cognition.2011.08.001

Kihne, K., Fischer, M. H,, & Jeglinski-Mende, M. A. (2022). During the COVID-19
pandemic participants prefer settings with a face mask, no interac-
tion and at a closer distance. Scientific Reports. https://doi.org/10.1038/
$41598-022-16730-1

Leder, J,, KolBmann, L, & Carbon, C. C. (2022). Perceptions of persons who wear
face coverings are modulated by the perceivers'attitude. Frontiers in
Neuroscience, 16, 988546. https://doi.org/10.3389/fnins.2022.988546

Ma, D. S, Correll, J., & Wittenbrink, B. (2015). The Chicago face database: A free
stimulus set of faces and norming data. Behavior Research Methods, 47,
1122-1135. https://doi.org/10.3758/s13428-014-0532-5

Mattavelli, S., Masi, M., & Brambilla, M. (2022). Untrusted under threat: On the
superior bond between trustworthiness and threat in face-context inte-
gration. Cognition and Emotion, 36, 1273-1286. https://doi.org/10.1080/
02699931.2022.2103100

Mattavelli, S., Masi, M., & Brambilla, M. (2023). Not just about faces in context:
Face-context relation moderates the impact of contextual threat on
facial trustworthiness. Personality and Social Psychology Bulletin, 49(3),
376-390. https://doi.org/10.1177/01461672211065933

Oldmeadow, J. A, & Koch, C. (2021). Effects of face masks on person percep-
tion. Perception, 50, 876-889. https://doi.org/10.1177/030100662110451
72

Oliveira, M., & Garcia-Marques, T. (2022). The effect of facial occlusion on facial
impressions of trustworthiness and dominance. Memory & Cognition, 50,
1131-1146. https://doi.org/10.3758/513421-022-01316-z

Olivera-La Rosa, A.,, Chuquichambi, E. G, & Ingram, G. P. D. (2020). Keep your
(social) distance: Pathogen concerns and social perception in the time of
COVID-19. Personality and Individual Differences, 166, 110200. https://doi.
0rg/10.1016/j.paid.2020.110200

Oosterhof, N. N,, & Todorov, A. (2008). The functional basis of face evalua-
tion. Proceedings of the National Academy of Sciences, 105, 11087-11092.
https://doi.org/10.1073/pnas.0805664 105

Righart, R, & de Gelder, B. (2006). Context influences early perceptual analysis
of faces—An electrophysiological study. Cerebral Cortex, 16, 1249-1257.

Righart, R, & de Gelder, B. (2008). Recognition of facial expressions is influ-
enced by emotional scene gist. Cognitive, Affective, & Behavioral Neurosci-
ence, 8, 264-272. https://doi.org/10.3758/CABN.8.3.264

Rinck, M., Primbs, M. A, Verpaalen, I. A. M., & Bijlstra, G. (2022). Face masks
impair facial emotion recognition and induce specific emotion confu-
sions. Cognitive Research: Principles and Implications, 7, 83. https://doi.org/
10.1186/541235-022-00430-5

Sutherland, C. A. M., Oldmeadow, J. A, Santos, I. M., Towler, J,, Burt, D. M., &
Young, A. W. (2013). Social inferences from faces: Ambient images gener-
ate a three-dimensional model. Cognition, 127(1), 105-118. https://doi.
org/10.1016/j.cognition.2012.12.001

Sutherland, C. A, & Young, A. W. (2022). Understanding trait impressions from
faces. British Journal of Psychology, 113, 1056—1078. https://doi.org/10.
1111/bjop.12583

Swain, R. H,, O'Hare, A. J, Brandley, K, & Gardner, A. T. (2022). Individual dif-
ferences in social intelligence and perception of emotion expression of
masked and unmasked faces. Cognitive Research: Principles and Implica-
tions, 7, 54. https://doi.org/10.1186/541235-022-00408-3

Takehara, T, Kaigawa, M., Kobayashi, A., & Yamaguchi, Y. (2023). Impact of face
masks and sunglasses on attractiveness, trustworthiness, and familiar-
ity, and limited time effect: A Japanese sample. Discover Psychology, 3, 5.
https://doi.org/10.1007/544202-023-00066-6

Taylor, S. E, Fiske, S. T, Etcoff, N. L, & Ruderman, A. J. (1978). Categorical
and contextual bases of person memory and stereotyping. Journal of


https://doi.org/10.1186/s41235-022-00371-z
https://doi.org/10.1371/journal.pone.0251393
https://doi.org/10.1371/journal.pone.0251393
https://doi.org/10.1016/j.jesp.2018.04.011
https://doi.org/10.1521/soco.2021.39.3.315
https://doi.org/10.1521/soco.2021.39.3.315
https://doi.org/10.1080/10463283.2024.2315915
https://doi.org/10.1080/10463283.2024.2315915
https://doi.org/10.1016/bs.aesp.2021.03.001
https://doi.org/10.1016/bs.aesp.2021.03.001
https://doi.org/10.3389/fpsyg.2020.566886
https://doi.org/10.3389/fpsyg.2020.566886
https://doi.org/10.1177/20416695211021114
https://doi.org/10.1186/s41235-022-00440-3
https://doi.org/10.1186/s41235-022-00440-3
https://doi.org/10.1186/s41235-020-00258-x
https://doi.org/10.1186/s41235-020-00258-x
https://doi.org/10.1038/s41598-022-22772-2
https://doi.org/10.1038/s41598-022-22772-2
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.1186/s41235-023-00528-4
https://doi.org/10.1186/s41235-023-00528-4
https://doi.org/10.3390/bs13030195
https://doi.org/10.1177/1948550611430272
https://doi.org/10.1177/1948550611430272
https://doi.org/10.1016/j.tics.2006.11.005
https://doi.org/10.1016/j.jesp.2012.10.015
https://doi.org/10.1186/s41235-022-00432-3
https://doi.org/10.1186/s41235-022-00432-3
https://doi.org/10.1371/journal.pone.0249792
https://doi.org/10.1177/03010066211065230
https://doi.org/10.1177/03010066211065230
https://doi.org/10.1037/0022-3514.78.5.837
https://doi.org/10.1111/spc3.12431
https://doi.org/10.1186/s41235-021-00351-9
https://doi.org/10.1186/s41235-021-00351-9
https://doi.org/10.1016/j.cognition.2011.08.001
https://doi.org/10.1016/j.cognition.2011.08.001
https://doi.org/10.1038/s41598-022-16730-1
https://doi.org/10.1038/s41598-022-16730-1
https://doi.org/10.3389/fnins.2022.988546
https://doi.org/10.3758/s13428-014-0532-5
https://doi.org/10.1080/02699931.2022.2103100
https://doi.org/10.1080/02699931.2022.2103100
https://doi.org/10.1177/01461672211065933
https://doi.org/10.1177/03010066211045172
https://doi.org/10.1177/03010066211045172
https://doi.org/10.3758/s13421-022-01316-z
https://doi.org/10.1016/j.paid.2020.110200
https://doi.org/10.1016/j.paid.2020.110200
https://doi.org/10.1073/pnas.0805664105
https://doi.org/10.3758/CABN.8.3.264
https://doi.org/10.1186/s41235-022-00430-5
https://doi.org/10.1186/s41235-022-00430-5
https://doi.org/10.1016/j.cognition.2012.12.001
https://doi.org/10.1016/j.cognition.2012.12.001
https://doi.org/10.1111/bjop.12583
https://doi.org/10.1111/bjop.12583
https://doi.org/10.1186/s41235-022-00408-3
https://doi.org/10.1007/s44202-023-00066-6

Tumino et al. Cognitive Research: Principles and Implications (2024) 9:43

Personality and Social Psychology, 36(7), 778-793. https://doi.org/10.1037/
0022-3514.36.7.778

Todorov, A, Mandisodza, A. N, Goren, A, & Hall, C. C. (2005). Inferences of
competence from faces predict election outcomes. Science, 308(5728),
1623-1626. https://doi.org/10.1126/science.1110589

Todorovy, A, Olivola, C. Y, Dotsch, R, & Mende-Siedlecki, P. (2015). Social attribu-
tions from faces: Determinants, consequences, accuracy, and functional
significance. Annual Review of Psychology, 66, 519-545. https://doi.org/10.
1146/annurev-psych-113011-143831

Trifonova, I. V., McCall, C, Fysh, M. C, Bindemann, M., & Burton, A. M. (2024).
First impressions from faces in dynamic approach-avoidance contexts.
Journal of Experimental Psychology: Human Perception and Performance,
50(6), 570-586. https://doi.org/10.1037/xhp0001197

Twele, A. C, Thierry, S. M., & Mondloch, C. J. (2022). Face masks have a limited
influence on first impressions: Evidence from three experiments. Percep-
tion, 51(6), 417-434. https://doi.org/10.1177/03010066221091729

Vernon, R.J. W, Sutherland, C. A. M., Young, A.W.,, & Hartley, T. (2014). Modeling
first impressions from highly variable facial images. PNAS, 111(32), E3353-
E3361. https://doi.org/10.1073/pnas. 1409860111

Wentura, D., & Degner, J. (2010). A practical guide to sequential priming and
related tasks. In B. Gawronski & B. K. Payne (Eds.), Handbook of implicit
social cognition: Measurement, theory, and applications (pp. 95-116).
Guilford Press.

Wittenbrink, B, Judd, C. M., & Park, B. (2001). Spontaneous prejudice in context:
Variability in automatically activated attitudes. Journal of Personality and
Social Psychology, 81,815-827. https://doi.org/10.1037/0022-3514.81.5.
815

Wong, H. K., & Estudillo, A. J. (2022). Face masks affect emotion categorisation,
age estimation, recognition, and gender classification from faces. Cogni-
tive Research: Principles and Implications, 7,91. https://doi.org/10.1186/
541235-022-00438-x

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11


https://doi.org/10.1037/0022-3514.36.7.778
https://doi.org/10.1037/0022-3514.36.7.778
https://doi.org/10.1126/science.1110589
https://doi.org/10.1146/annurev-psych-113011-143831
https://doi.org/10.1146/annurev-psych-113011-143831
https://doi.org/10.1037/xhp0001197
https://doi.org/10.1177/03010066221091729
https://doi.org/10.1073/pnas.1409860111
https://doi.org/10.1037/0022-3514.81.5.815
https://doi.org/10.1037/0022-3514.81.5.815
https://doi.org/10.1186/s41235-022-00438-x
https://doi.org/10.1186/s41235-022-00438-x

	The social factors behind the mask: contextual effects on trait impressions from faces wearing a face mask
	Abstract 
	Significance statement
	Introduction
	Trait impressions from faces as a function of the proximal context

	Study 1
	Participants
	Procedure
	Results3

	Discussion
	Study 2
	Participants
	Procedure

	Results
	Discussion
	General discussion

	References


