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Abstract

Face mask is now a common feature in our social environment. Although face covering reduces our
ability to recognize other’s face identity and facial expressions, little is known about its impact on the
formation of first impressions from faces. In two online experiments, we presented unfamiliar faces
displaying neutral expressions with and without face masks, and participants rated the perceived
approachableness, trustworthiness, attractiveness, and dominance from each face on a 9-point scale.
Their anxiety levels were measured by the State-Trait Anxiety Inventory and Social Interaction
Anxiety Scale. In comparison with mask-off condition, wearing face masks (mask-on) significantly
increased the perceived approachableness and trustworthiness ratings, but showed little impact on
increasing attractiveness or decreasing dominance ratings. Furthermore, both trait and state anxiety
scores were negatively correlated with approachableness and trustworthiness ratings in both mask-
off and mask-on conditions. Social anxiety scores, on the other hand, were negatively correlated
with approachableness but not with trustworthiness ratings. It seems that the presence of a face
mask can alter our first impressions of strangers. Although the ratings for approachableness, trust-
worthiness, attractiveness, and dominance were positively correlated, they appeared to be distinct con-
structs that were differentially influenced by face coverings and participants’ anxiety types and levels.
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Introduction

The emergence of global pandemic of coronavirus disease 2019 (COVID-19) has resulted in the
legal requirement to wear face coverings in public spaces, which inevitably conceal facial informa-
tion from nose and mouth regions. Considering that face perception tends to be a holistic process in
which we need to integrate local facial cues from separable facial features to reliably perceive an
individual’s identity and emotional state (e.g., Bruce & Young, 2012; Guo, 2012), face coverings
unavoidably interfere with face perception performance, such as reducing face identity and facial
expression recognition accuracy (Carbon, 2020; Grundmann et al., 2021; Noyes et al., 2021).
The impact of face coverings on other aspects of face perception, such as the formation of first
impression from a stranger’s face, is less clear.

As an inherent part of our social cognition and interaction, we routinely make social judgements or
subjective inference about people we met first time by using visual appearance of their faces either
conscious or unconsciously. A brief exposure or single glance is often sufficient for us to form a rela-
tively truthful and stable first impression about a stranger’s personality and social traits, such as dom-
inance, hierarchy, warmth, trustworthiness, attractiveness, and threat, which subsequently guide our
social behavior and interaction with the stranger over time (e.g., Bar et al., 2006; Bruce & Young,
2012; Todorov et al., 2013; Gunaydin et al., 2017). Among various social inferences one can
make from the face, trustworthiness, approachableness or aggressiveness, attractiveness, and domin-
ance are commonly studied facial traits (e.g., Little et al., 2011; Todorov et al., 2013; Hahn & Perrett,
2014), which are probably due to trustworthiness and dominance being integral part of first impres-
sion formation as suggested in both two-dimensional (i.e., valence/trustworthiness and dominance;
Oosterhof& Todorov, 2008) and three-dimensional face evaluation models (i.e., valence/trustworthi-
ness, dominance, and youthful-attractiveness; Sutherland et al., 2013), attractiveness being a key com-
ponent in three-dimensional face evaluation model (Sutherland et al., 2013), and approachableness/
aggressiveness being closely associated with face valence evaluation (Oosterhof & Todorov, 2008).

Previous studies have indicated that first impression formation may rely on a combination of local
(e.g., shape and size of eyes, nose and mouth, gaze direction) and global facial information (e.g., face
contour, symmetry and averageness, skin colour and texture). For instance, well-studied attractiveness
judgement is mainly driven by facial characteristics of global face symmetry and averageness, sexually
dimorphic shape and feature cues (e.g., masculine or feminine cues), skin color and texture, and local
facial cues associated with baby schema (e.g., large, bulbous forehead, large eyes) and personality attri-
bution (Little et al., 2011; Hahn & Perrett, 2014). Trustworthiness judgement could be predicted by a
range of local facial features (Todorov et al., 2008), such as brow ridge (down/up), cheekbones
(shallow/pronounced), and chin (wide/thin), and is further correlated with attractiveness judgement
suggesting that the same attractiveness features are used for trustworthiness judgement (e.g., Xu
etal., 2012). Representing warmth, approachableness judgement is also correlated with trustworthiness
judgement, but is further sensitive to gaze direction and facial expression cues (Oosterhof & Todorov,
2008). Dominance judgement, on the other hand, is more sensitive to facial cues related to physical
strength and masculinity features (Oosterhof & Todorov, 2008; Richardson et al., 2021). As these
first impression traits seem to show different reliance on local and global facial cues, it is plausible
that the same face covering would show different impact on these social inferences.

It is well known that face evaluation could be modulated by the viewers’ anxiety, including its
different subtypes, such as generalized anxiety and social anxiety. Generalized anxiety is a persis-
tent worry about every-day events (Tyrer & Baldwin, 2006) which can be reflected as a relatively
stable tendency of being anxious across many situations (trait anxiety) or an anxious emotional state
felt in a particular situation or event (state anxiety; Spielberger et al., 1983). Social anxiety is a per-
sistent fear of social situations due to concerns of potential scrutiny by others (American Psychiatric
Association, 2013). These different anxiety subtypes are associated with different levels of
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attentional bias (e.g., selectively avoid or attend to negative information) and interpretation bias
(e.g., negativity bias with high tendency to interpret uncertain stimuli or events as negative to
ensure a more urgent response; Rozin & Royzman, 2001), and subsequently influence social infer-
ence of some aspects of facial cues, especially facial expression categorization (e.g., Richards et al.,
2002; Green & Guo, 2018). Their impact on the assessment of first impression traits, such as trust-
worthiness, dominance, approachableness, and attractiveness, is less researched.

Moreover, a few existing studies have produced mixed findings. While some studies have reported
that trait and state anxiety showed no effect on the judgement of trustworthiness (Mattarozzi et al.,
2015) and approachableness (Willis et al., 2013), others have observed that individuals with higher
levels of trait anxiety tend to perceive neutral faces as less trustworthy (Willis et al., 2013).
Similarly, in comparison with nonanxious participants, individuals with higher social anxiety have
been reported to show either little difference in judging trustworthiness in neutral (Cooper et al.,
2014) and happy faces (Gutiérrez-Garcia et al., 2018), or reduced trustworthiness rating for neutral
(Meconi et al., 2014), angry, and disgusted faces (Gutiérrez-Garcia & Calvo, 2016). They also
tend to rate faces as less approachable regardless of expressions (Campbell et al., 2009; Kivity &
Huppert, 2016). According to the vigilance-avoidance hypothesis (Mogg et al., 1997), anxious indi-
viduals may experience early hypervigilance to potential social threat cues. This may lead to interpret
neutral faces as ambiguous, threatening, and less approachable (Kuckertz et al., 2017). As face cover-
ings will increase facial information uncertainty and ambiguity, they may show stronger negative
impact on the formation of first impressions in people with higher level of anxiety.

Furthermore, anxiety often leads to the change of face-viewing gaze allocation at local facial features.
For instance, individuals with higher level of social and/or Beck anxiety (evaluating 21 physiological
and cognitive symptoms of anxiety through self-rated severity for each symptom during the past
month; Beck et al., 1988) tend to gaze less at the eyes (Moukheiber et al., 2010; Schneier et al.,
2011; Gtinther et al., 2021) but more at the nose region (Green & Guo, 2018). Given that face coverings
only expose the eyes but conceal the nose and mouth regions, it is plausible that anxious individuals
may have difficulty to sample sufficient facial cues for reliable face evaluation, and subsequently
report different ratings of first impression traits between faces with and without coverings.

Guided by these previous research, we would hypothesize that the ratings of different first impres-
sion traits of approachableness, trustworthiness, attractiveness, and dominance may be affected dif-
ferently by face masks (e.g., more evident impact on the perceived face approachableness and
trustworthiness), and the viewers’ anxiety types and levels (e.g., negative correlation between general-
ized or social anxiety and approachableness or trustworthiness judgements, and possible larger cor-
relation for evaluating masked than unmasked faces). We have examined these hypotheses in two
online experiments. In Experiment 1, we compared participants’ perceived approachableness, trust-
worthiness, attractiveness, and dominance ratings for unfamiliar faces with and without wearing a
face mask. Their ratings were further correlated with their trait and state anxiety scores. In
Experiment 2, as analysis from Experiment 1 revealed little influence of face masks on attractiveness
and dominance judgements, we only compared participants’ approachableness and trustworthiness
ratings for faces with and without face masks, and correlated their ratings with social anxiety scores.

Experiment |: Effect of Face Covering and Generalized
Anxiety on First Impression Judgement

Materials and Methods

One hundred thirty participants (26 men), aged between 18 and 80 years old (27.73 +15.77,
Mean + SD), took part in this online study voluntarily. The suitability of this sample size was
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confirmed by power analysis using G*power software. With a conservative effect size of 0.25
often reported in previous studies on the ratings of first impression traits (e.g.,
Gutiérrez-Garcia et al., 2018), a sample of 76 participants in this study would have been large
enough for this face mask effect to be detected with a power of 0.95 at alpha level 0.05 and 1
nonsphericity correction in a 2 (face mask condition) X 2 (face gender) X 2 (participant gender)
repeated measures design. Also, with a conservative effect size of 0.3, a sample of 84 participants
would have been large enough for the correlation between generalized anxiety and first impres-
sion traits to be detected with a power of 0.8 at alpha level 0.05 in a two-tailed Pearson correlation
design. These participants were mainly recruited from university student and staff population. All
participants reported normal or corrected-to-normal visual acuity. The Ethical Committee in
School of Psychology, University of Lincoln approved this study (PSY20211034). Written
informed consent was obtained from each participant, and all procedures complied with the
British Psychological Society Code of Ethics and Conduct.

Thirty full-color high-resolution (281 X 381 pixels) Caucasian faces in full frontal view with
neutral facial expressions were selected from AR Face Database (Martinez & Benavente, 1998).
All faces have the same background and clothing. A typical surgical face mask was then placed
on these faces via Adobe® Photoshop 2017 CC. In total, 60 images, 30 faces (15 male + 15
female) X 2 face mask conditions (mask-off vs. mask-on), were created for the testing (see
Figure 1 for example). These face images subtended a visual angle of ~10.5%x8° on a
common 5.5 inches mobile phone screen at a typical viewing distance of ~38 cm (Boccardo,
2021).

Most participants completed this online experiment via Qualtrics on their mobile phones.
During the self-paced data collection, participants were first required to complete the
State-Trait Anxiety Inventory Form Y-I (STAI-s, 20 items measuring subjective feelings of
apprehension, tension, and worry at the time) and Y-II (STAI-t, 20 items measuring anxiety
proneness; Spielberger et al., 1983). All 60 face images were then displayed once in a
random order in two blocks (30 images per block with different face identities). Each block
consisted an equal mixture of masked and unmasked faces, and two versions of the same
face identity (mask-off vs. mask-on) were presented in separate blocks to prevent participants
from simply remembering and duplicating the responses given to one version to the other
version. Each face image was co-presented with four draggable scales in a fixed order on
which participants could rate the perceived approachableness, trustworthiness, attractiveness,
and dominance rating on a 9-point scale (1 represents “none of the listed trait” and 9 represents
“full of the listed trait”).

Figure |. Examples of a male and female face displaying neural facial expressions without and with wearing a
surgical face mask.
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Results

Table 1 shows the results of rating for the perceived face approachableness, trustworthiness, attract-
iveness, and dominance. Previous studies have reported that the viewers (especially female
viewers) could show a same-sex bias in assessing other people’s facial traits, such as face identity
and attractiveness (DeBruine, 2004; Chaudhuri et al., 2013). To also examine potential interaction
effect between face gender and participant gender on the judgement of first impression traits in
masked and unmasked faces, we conducted 2 (face mask: off vs. on) X2 (face gender: male vs.
female) X 2 (participant gender: male vs. female) repeated measures analysis of variance
(ANOVA) separately for each of four measured first impression traits.

Approachableness Judgement

The ANOVA analysis revealed significant main effect of face mask (F(1, 512) =5.35, p =.02, ;71,2 =
0.01) with higher approachableness ratings in mask-on over mask-off conditions (4.82 + 1.5 vs.
4.48 +1.43), significant main effect of face gender (F(1, 512)=63.54, p <.001, np2=0.1 1) with
higher approachableness ratings for female over male faces (5.23 +£1.31 vs. 4.07 + 1.36), but non-
significant main effect of participant gender (F(1, 512)=0.19, p =.66, npz =0.001). All the inter-
actions between these factors were nonsignificant (all ps>.35).

Trustworthiness Judgement

The ANOVA revealed significant main effect of face mask (F(1, 512)=4.19, p=.04, np2 =0.01)
and face gender (F(1, 512)=155, p<.001, 171,2 =0.1), but nonsignificant main effect of participant
gender (F(1, 512)=0.05, p=.83, 171,2 =0.001). Specifically, higher trustworthiness was rated for
masked over unmasked faces (4.31 +1.4 vs. 4.03 +1.32), and for female over male faces (4.68
+1.27 vs. 3.66 + 1.24). All the interactions were nonsignificant (all ps>.41).

Attractiveness Judgement

The ANOVA only revealed significant main effect of face gender (F(1, 512)=55.79, p <.001,
npz =0.1) with higher attractiveness ratings for female over male faces (4.68 +1.35 vs. 3.56 +1.38),
but nonsignificant main effect of face mask (F(1, 512)=2.08, p = .15, 11,,2 =0.004) and participant
gender (F(1,512)=0.7, p= 4, ;1,,2 =0.001). All the interactions were nonsignificant (all ps>.31).

Table I. Ratings of first impression traits.

Approachableness  Trustworthiness  Attractiveness  Dominance
mask off vs. mask off vs. mask off vs. mask off vs.
mask on mask on mask on mask on
Male viewers Male face 395+ 1.35vs. 356+ 1.24 vs. 346+ 131 vs. 378+ 1.43vs.
4.38+ 1.56 3.84+1.47 357+ 1.41 3.62+1.21
Female face  4.98 +1.40 vs. 443 + 1.46 vs. 437 +135vs. 336+ 1.25vs.
540+ 1.57 4.79 + 1.58 481 +1.51 3.2+ 1.14
Female viewers  Male face 3.80+1.30 vs. 345+ 1.16 vs. 345+ 1.37vs. 4.18+1.22 vs.
4.13+1.34 3.78 + 1.24 375+ 1.39 397+ 1.14
Female face  5.18+1.20 vs. 4.67 +1.15 vs. 475+ 131 vs. 4.03+1.20vs.
535+1.33 484+ 1.27 4.77 +1.37 3.67+1.14

Note: Data in each cell were expressed as mean + SD.
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Dominance Judgement

The ANOVA revealed nonsignificant main effect of face mask (F(1, 512)=3.44, p=.06, npzz
0.007), but significant main effect of face gender (F(1, 512)=6.86, p=.009, nPZ:O.Ol) and
participant gender (F(1, 512)=14.29, p <.001, 11p2 =0.03), where male faces were rated as more
dominant than female faces (3.89 +1.22 vs. 3.55+1.2), and male participants tended to rate
face as less dominant than female participants (3.47 +1.27 vs. 3.96 +1.18). All the interactions
were nonsignificant (all ps>.34).

Correlation Analysis

The analysis of two-tailed Pearson correlation revealed significant positive correlation between our
participants’ state and trait anxiety scores (r (128)=0.78, p<.001), and between four rated first
impression traits irrespective of face mask and face gender (approachableness vs. trustworthiness
vs. attractiveness vs. dominance, r>0.33, all ps<.001; see also Table S1 in Electronic
Supplemental Materials). The relation between state/trait anxiety and first impression traits, on the
other hand, was only significant for approachableness and trustworthiness (Figure 2). Both state
and trait anxiety scores were negatively correlated with approachableness and trustworthiness
ratings in both mask-off (r <—0.18, all ps<.05) and mask-on conditions (»<—0.23, all ps<.01).
Furthermore, face covering only affected the relations between participants’ trait anxiety and their
face trustworthiness judgements, in which trait anxiety was positively correlated with changes in trust-
worthiness rating between mask-off and mask-on conditions (r (128) =0.21, p =.02). In other words,
participants with higher trait anxiety tended to have similar trustworthiness ratings for unmasked faces
and their masked counterparts. There was no correlation between state or trait anxiety and the changes
in approachableness, attractiveness, or dominance ratings between mask-off and mask-on conditions
(all ps>.05; see also Table S2 in Electronic Supplemental Materials), and there was no significant
difference between two correlations for analyzing the relations between state or trait anxiety and
each first impression trait rated in mask-off and mask-on conditions (all ps>.05).

Overall, results from this experiment showed that wearing a face mask could enhance the per-
ceived face approachableness and trustworthiness (Figure 3). Female faces were generally rated
more approachable, more trustworthy, more attractive, and less dominant than male faces regardless
of whether a face mask was on. The correlation analyses revealed relationships between some of
these results and anxiety ratings, where participants with higher state or trait anxiety scores
found faces were less approachable or trustworthy. However, this relationship was similar
whether a face mask was on or not.

Given different anxiety subtypes may show different impact on facial traits judgement (e.g.,
Willis et al., 2013; Cooper et al., 2014; Kivity & Huppert, 2016), in Experiment 2 we further exam-
ined to what extent participants’ social anxiety level would affect their judgements of first impres-
sion traits for unfamiliar faces with and without face masks. As the analysis in Experiment 1 did not
reveal significant impact of face masks on attractiveness and dominance judgements, we only mea-
sured participants’ face approachableness and trustworthiness ratings in Experiment 2.

Experiment 2: Effect of Face Covering and Social Anxiety
on First Impression Judgement
Materials and Methods

Two hundred and two participants (53 men), aged between 18 and 80 years old (38.5 + 16.52), took
part in this online study voluntarily. The suitability of this sample size was confirmed by power
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Figure 2. Approachableness (Ist row), trustworthiness (2nd row), attractiveness (3rd row), and dominance
ratings (4th row) for unmasked and masked faces from individual participants of varying state (left column)
and trait anxiety scores (right column). Solid lines in each plot represent trendlines between first impression
trait ratings for different face conditions and anxiety scores. r value represents correlation coefficient.
*p<.05, **p<.0l.
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Figure 3. Boxplot with distribution of the perceived approachableness, trustworthiness, attractiveness, and
dominance ratings for unfamiliar faces without and with face masks. Whiskers represent minimum and
maximum, boxes include median and interquartile range, and dots represent outlier points.

analysis using G*power software. With a conservative effect size of 0.3, a sample of 121 partici-
pants in this study would have been large enough for this face mask effect to be detected with a
power of 0.95 at alpha level 0.05 in a matched pairs #-test design. Also with a conservative
effect size of 0.3, a sample of 84 participants would have been large enough for the correlation
between social anxiety and first impression traits to be detected with a power of 0.8 at alpha
level 0.05 in a two-tailed Pearson correlation design. These participants were mainly recruited
from university student and staff population. The Ethical Committee in Department of
Psychology, Bournemouth University approved this study. Written informed consent was obtained
from each participant, and all procedures complied with the British Psychological Society Code of
Ethics and Conduct.

As 15 faces in each gender from a single face database used in Experiment 1 could have limited
generalizability, a different set of faces were used in Experiment 2 to enhance research validity.
Forty high-resolution full-color Caucasian faces in full frontal view with neutral expressions
were selected from Chicago Face Database (Ma et al., 2015). All images have the same background
and clothing. A typical surgical face mask was then placed on these faces via Adobe® Photoshop
2017 CC. In total, 80 images, 40 faces (20 male + 20 female) x 2 face mask conditions (mask-off vs.
mask-on), were created for the testing (see Figure 4 for example).

Most participants completed this online experiment via Testable on their mobile phones. During
the self-paced data collection, 80 face images were displayed once in a random order in two blocks
with identical arrangement as those described in Experiment 1. For each face, participants rated the
perceived approachableness and trustworthiness on a 9-point scale (1 represents “none of the listed
trait” and 9 represents “full of the listed trait”). Participants were required to complete the Social
Interaction Anxiety Scale (SIAS; Mattick & Clarke, 1998) after face presentation to avoid potential
influence the social anxiety questionnaire might have on their judgements of face traits. The ques-
tionnaire included 20 items to measure social interaction anxiety characteristics on a 5-point
Likert-scale (0 represents “not at all a characteristic of me” and 4 represents “extremely character-
istic of me”).

Results

As analysis in Experiment 1 did not reveal any interaction effects between face mask, face gender,
and participant gender, analysis in Experiment 2 was focused on the effect of face mask on
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Figure 4. Examples of a female face displaying neural facial expressions without and with wearing a surgical

face mask.

approachableness and trustworthiness judgements. In agreement with observation in Experiment 1,
significant higher ratings in both approachableness and trustworthiness were reported in
mask-on than in mask-off condition (approachableness: 5.16 +1.31 vs. 4.67 +1.28, #(201)=
5.97, p<.001, d=0.38; trustworthiness: 5.21 +1.24 vs. 4.73 + 1.21, #201)=6.12, p<.001; d=0.39).

Participants’ SIAS scores were negatively correlated with their face approachableness ratings in
both mask-off (» (200)=-0.21, p=.003) and mask-on conditions (r (200)=-0.18, p=.01;
Table S3 in Electronic Supplemental Materials), but not with trustworthiness ratings (mask-off:
r (200) =—-0.09, p=.22; mask-on: r (200)=—0.1, p=.16). Furthermore, face covering showed
no impact on the relations between participants’ social anxiety level and their face approachable-
ness and trustworthiness judgements. There was no correlation between SIAS and the changes
in approachableness or trustworthiness ratings between mask-off and mask-on conditions
(approachableness: r (200) = —0.03, p = .68; trustworthiness: r (200) =0.02, p =.82).

Overall, results from this experiment also showed that wearing a face mask could enhance the
perceived face approachableness and trustworthiness. In addition, participants with higher social
anxiety scores found faces were less approachable irrespective of masks.

General Discussion

These two online experiments aimed to examine the effect of face covering and participants’
anxiety level on their evaluation of first impression traits. The results revealed that face masks
would significantly enhance the perceived face approachableness and trustworthiness ratings
while showing little impact on attractiveness and dominance judgements; but such mask-enhanced
trustworthiness ratings were less evident for participants with higher trait anxiety. Furthermore,
both trait and state anxiety scores were negatively correlated with approachableness and trust-
worthiness ratings in both mask-off and mask-on conditions. Social anxiety scores, on the other
hand, were only negatively correlated with approachableness but not with trustworthiness
ratings. It appears that the presence of a face mask can alter our first impressions of strangers.
Although the ratings for approachableness, trustworthiness, attractiveness, and dominance were
positively correlated, they appeared to be distinct constructs that were differentially influenced
by face coverings and participants’ anxiety types and levels.

A couple of recent studies have observed that “untrustworthy” faces or faces with negative facial
expressions could be rated as more trustworthy when wearing face masks (Grundmann et al., 2021;
Marini et al., 2021). These findings demonstrate a decrease of perceived negativity or negative
valence in emotional expressions in the masked faces. Here we extended this mask-induced
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Figure 5. Approachableness and trustworthiness ratings for unmasked and masked faces from individual
participants of varying social interaction anxiety scores. Solid lines in each plot represent trendlines between
first impression trait ratings for different face conditions and anxiety scores. r value represents correlation
coefficient. *p <.05, **p<.01.

enhancement in face evaluation from “negative” faces to average young adult faces with neutral
facial expressions, and from trustworthiness to both trustworthiness and approachableness
judgements.

Across our two experiments masked faces on average attracted significantly higher trustworthiness
and approachableness ratings than their unmasked counterparts. As face masks tend to increase emo-
tional expression ambiguity (even) in neutral faces by concealing bottom half of the face, this uncer-
tainty might induce a positivity bias in face evaluation process (Voss et al., 2008) and subsequently
increase the perceived trustworthiness and approachableness. Hence, the face masks may show an
indirect impact on assessing face trustworthiness and approachableness, possibly through the manip-
ulation of the perceived facial expressions. Alternatively, this mask-enhanced trustworthiness and
approachableness could be due to current practice and social conformity. Prior to the pandemic,
people wearing surgical masks (the same style of masks used in our study) typically work in national
health service, such as nurse, doctor, and dentist, who are perceived as trustworthy and approachable
by the general public. During the pandemic, there are also ethical implications of mask wearing.
Mask-wearers are likely to be viewed as those who are more considerate law binding and rule fol-
lowers, are care for their own health and less harmful to others. Consequently, they were rated as
more trustworthy and approachable than those without wearing masks by our participants. From
this perspective, it is plausible the mask-enhanced judgements observed in this study are mainly
due to current pandemic context and our participants’ own experience.

Interestingly, face masks showed little impact on increasing face attractiveness and decreasing
dominance ratings. Although masks could partially cover “imperfect” facial characteristics asso-
ciated with attractiveness judgement (e.g., face symmetry, sexually dimorphic shape and feature
cues, and skin color and texture; Little et al., 2011; Hahn & Perrett, 2014) and masculinity facial
cues typically associated with higher dominance ratings (e.g., red skin coloration in cheek,
jawline shape, and facial width-to-height ratio; Oosterhof & Todorov, 2008; Richardson et al.,
2021), the overall face attractiveness and dominance ratings were not significantly altered by con-
cealing facial cues at the bottom half of the face.

Taken together, although the ratings for trustworthiness, approachableness, attractiveness, and
dominance were positively correlated, they were subject to different influences from face coverings.
Face masks showed more evident impact on the judgement of trustworthiness and approachable-
ness than attractiveness and dominance. Perhaps the perception of the latter two first impression
traits reply more facial cues from the top half of the face, hence are less susceptible to face
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mask influence. In agreement with previously well-reported findings (e.g., Buchan et al., 2008;
Little et al., 2011; Hahn & Perrett, 2014), our analysis also revealed that female faces were per-
ceived with higher trustworthiness, approachableness, and attractiveness, but with lower domin-
ance than male faces. However, as majority of our participants were female (~76%) who may
show a positive same-sex bias in judging other women’s facial traits (DeBruine, 2004;
Chaudhuri et al., 2013), future research could re-examine this potential interactive effect
between face gender and participant gender on the ratings of first impression traits with a more
balanced participant gender distribution.

Another novelty in this study is we further examined the effect of participants’ anxiety type and
level on their evaluation of both masked and unmasked faces. Our correlation analysis revealed
that participants with higher trait and state anxiety scores tended to judge faces as less trustworthy
or approachable. However, these anxiety scores were not correlated with attractiveness and dominance
ratings. Limited previous research on this topic had mixed findings, ranging from noncorrelation
between trait or state anxiety and trustworthiness (Mattarozzi et al., 2015) or approachableness judge-
ment (Willis et al., 2013) to similar negative correlation between trait anxiety and trustworthiness jud-
gement like ours (Willis et al., 2013). These discrepancies may be (at least partly) explained by
methodological differences between studies, such as stimuli (e.g., expressive vs. neutral faces),
tasks (e.g., face evaluation with vs. without context), and participant groups (e.g., different distribution
range of anxiety levels). Considering that individuals with higher generalized anxiety tend to show
negativity bias in interpreting facial cues, such as categorizing neutral or ambiguous facial expression
as more negative (Green & Guo, 2018) or perceiving greater hostility from faces (Knyazev et al.,
2008), it would be reasonable that they also judge unfamiliar faces without clear approaching
signals (e.g., unmasked and masked neutral faces in our study) as less trustworthy and approachable.
In comparison with attractiveness and dominance judgements which were not influenced by partici-
pants’ generalized anxiety, it appears that trustworthiness and approachableness judgements are
more closely related to both our underlying anxious disposition and current anxious state.

Interestingly, only trait anxiety was further positively correlated with changes in trustworthiness
rating between unmasked and masked faces. In other words, individuals with higher trait anxiety
tended to perceive unmasked and masked faces as similarly trustworthy (rather than perceiving
masked faces as more trustworthy). Although tightly linked together, trustworthiness and approachable-
ness might be differentially influenced by the interaction between trait anxiety and face covering. It has
been proposed the evaluation of trustworthiness and approachableness may be driven more by indivi-
duals’ social cognition and anticipation of their social behavior, respectively (Willis et al., 2013).

In experiment 2, we further observed that social anxiety was only negatively correlated with
approachableness but not with trustworthiness evaluation. These findings are largely in agreement
with previous observation of reduced face approachableness ratings (Campbell et al., 2009; Kivity
& Huppert, 2016) but comparable trustworthiness ratings for neutral faces (Cooper et al., 2014) in
individuals with higher social anxiety compared to nonanxious individuals. Given that socially
anxious people tend to interpret neutral face as uncertainty and ambiguity around a person’s inten-
tion and emotion (Kuckertz et al., 2017), and approachableness rating is directly related to asses-
sors’ expectancy of own social action (Willis et al., 2013), it is likely that social anxiety would
be more sensitive to face approachableness rather than trustworthiness evaluation. However, a
couple of studies have reported that higher social anxiety was associated with reduced trustworthi-
ness in both unmasked (Meconi et al., 2014) and masked neutral faces (Olivera-La Rosa et al.,
2020). These discrepancies between studies may be due to differences in participant groups.
Most of our participants had low SIAS scores and probably very few (if any) of them were suffering
from social anxiety disorder or social phobia, which may have reduced this experiment’s sensitivity
to study the relation between social anxiety and face trustworthiness evaluation. Furthermore, there
was no interaction between social anxiety and face covering on approachableness and
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trustworthiness judgements, suggesting that our participants tended to use similar strategy to
sample and interpret these facial traits in unmasked or masked faces irrespective of their social
anxiety levels.

This study was set out to identify the psychological repercussions of face coverings because
there was concern for the negative implications they may have on social interaction. Though
face identities and facial expressions are harder to read when wearing face masks, more positive
first impression traits tend to be perceived from masked strangers. Detailed analysis further suggests
these traits are subject to different influences from face coverings and participants’ anxiety levels. It
should be noted the generalization of these novel research findings might be constrained by our
limited participant population (i.e., dominated by female young adults).
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