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ARTICLE INFO ABSTRACT

Keywords: Smiling is a popular and powerful facial signal used to influence how we are judged and evaluated
Smiling o by others. The recent COVID pandemic made the use of face masks common around the world.
Non-verbal communication Since face masks, when properly worn, cover the lower half of the face, a common concern is that
l(?:;::\enl?'nasks they inhibit our ability to signal to others through facial expressions like smiles. In this paper, we

show through three subsequent studies that smiling faces are easily distinguished from neutral
faces even if the person is wearing a face mask (Study 1, N = 1814). We further show that smiling
behind a face mask significantly influences ratings regarding attractiveness, trustworthiness, and
competence (Study 2, N = 250). We finally show that individuals with about 18 months of
experience with face masks are well aware that smiling behind face masks will influence ratings
regarding attractiveness and trustworthiness by others (Study 3, N = 94). Together, our studies
provide evidence that face masks should not be seen as a threat that inhibits simple non-verbal
communication through smiles.

Halo effect

1. Introduction

The recent COVID pandemic has crucially altered how we interact with others. Government regulations worldwide and individual
preferences to protect from the virus have led to an unprecedented increase in the use of hygienic face masks in public (Egan et al.,
2021; Feng et al., 2020; Tso & Cowling, 2020). Proper use of face masks requires these to simultaneously cover the bearer’s mouth and
the nose, crucially altering what we see when we interact with others. While the use of face masks might reduce once the pandemic is
controlled in larger parts of the world, it seems likely that they will remain much more present in shared spaces. It was the case in Asian
countries, since the pneumonic plague outbreak in Manchuria, China, in 1910-11, and the 1918-19 flu pandemic in Japan (Burgess &
Horii, 2012).

Meanwhile, individuals and professionals might wonder whether non-verbal communication and our tendency to form judgments
of others based on their faces will be influenced by face masks (Marler & Ditton, 2021; Nobrega et al., 2020). This paper investigates to
which degree observers can detect non-verbal signals from individuals wearing a face mask, notably smiles, and whether these signals,
even when wearing a face mask, influence evaluations with respect to attractiveness, trustworthiness, and competence. Finally, the
paper studies to which degree individuals are aware of the effect that face masks have on the perceptions regarding these traits.

Humans have a unique ability to use intricate social signals, and many of these signals arise from seeing others, especially their
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faces. Human infants already focus on faces longer than other objects (Frank et al., 2009), and adults detect facial emotional ex-
pressions very fast (Sato & Yoshikawa, 2010). Facial expressions are employed to infer intentions, attention, and character judgments
about others. While character judgments based on facial expressions are mostly wrong, they are predictable. Extensive literature in
psychology, political science, and human resources has evidenced that specific facial expressions in others can influence our judg-
ments. These judgments regarding others’ attitudes, intentions, or expected behaviors ultimately affect behavior regarding cooper-
ation (Orn et al., 2001; Stirrat & Perrett, 2010; Van Leeuwen et al., 2017), mate choice (Rhodes, 2006), hiring (Filkukova & Jgrgensen,
2021), and voting (Ballew & Todorov, 2007; Spezio et al., 2008). The most notable example are smiles, which are known to increase
judgments regarding attractiveness (Golle et al., 2013; Mueser et al., 1984; O’Doherty et al., 2003), trustworthiness (Centorrino et al.,
2015; Krumhuber et al., 2007; Schmidt et al., 2012), and competence (Min & Hu, 2022; Wang et al., 2017). Smiles and attractiveness
have been observed to translate into potential benefits in laboratory settings (Andreoni & Petrie, 2008; Povoa et al., 2020), in online
peer-to-peer markets (Jaeger et al., 2019), as well as in remote, indigenous societies (Godoy et al., 2005).

Within the face, specific attention is given to the eyes. The large proportion of white sclera to dark central iris allows humans to
learn about the environment and others through gaze attention, joint and shared attention (Emery, 2000). A well-known measure
regarding the ability to infer the psychological states of others (i.e., the “Reading the Mind in the Eyes” test; see (Baron-Cohen et al.,
2001), uses photographs of the eye region and asks participants to choose from a set of words what the person in the photo is feeling.
Face masks thus leave intact one of the main channels, but not the only one, for detecting emotional expressions in others. For instance,
in many Western cultures, the mouth is a much more expressive part of the face than the eyes, and attention is directed at it (Yuki et al.,
2007). Furthermore, recent studies argue that when others wear masks, the intensity of perceived emotions is diminished (Marini et al.,
2021; Tsantani et al., 2022), as are ratings regarding happiness (Biermann et al., 2021) and the recognition of positive and negative
emotions (Pavlova & Sokolov, 2022).

Given this impairment concerning the detection of subtle facial signals on a masked face, we might expect that individuals are less
influenced by unjustified biases with respect to personality judgments and halo effects. However, if face masks center our attention on
the eyes and make individuals more aware of them, individuals may still use these informational cues to judge others. The aim of this
paper is thus to investigate to which degree, given reduced abilities to convey non-verbal signals with the face, such signals will in-
fluence the ratings and judgments of others. We focused on the most prominent non-verbal facial signal, smiles, and investigated
ratings regarding the face (i.e., attractiveness) but also regarding the individuals’ personality (i.e., trustworthiness and competence).
Imposed—or self-imposed—mask-wearing mandates are especially likely to influence how we interact with strangers. That is, in-
dividuals of whom we have never seen their faces. Therefore, we focused on studying reactions to different, unknown faces covered by
face masks.

We investigated the impact of face masks through three complementary studies. Study 1 established that smiling faces are easily
distinguished from neutral faces even when covered by a face mask. In Study 2, we presented individuals with smiling and neutral faces
to investigate whether ratings regarding attractiveness, trustworthiness, and competence are influenced by smiles, even if the face is
covered with a face mask. Finally, in Study 3, we studied individuals’ awareness of influencing perceptions by others when wearing a
face mask. This is important because face masks are likely to become less of an obligation and more of a recommendation over the near
future. Thus, individuals’ perceptions of how face masks influence their interactions with others are likely to influence the use and
acceptance of masks. Study 3 thus presented participants with masked smiling or neutral faces and asked individuals to predict ratings
of these faces regarding attractiveness, trustworthiness, and competence. In addition, individuals were asked to imagine how changing
a smiling expression to a neutral expression, or changing a neutral expression to a smiling expression, would influence these ratings.
Since all faces were previously rated in Study 2, these predictions can be compared to actual ratings.

Our results showed that smiling faces are easily distinguished from neutral expressions even when covered by face masks. Smiling
behind face masks also significantly and positively affects ratings regarding attractiveness, trustworthiness, and competence. Finally,
the effect regarding attractiveness and trustworthiness seems to be anticipated by our participants, that correctly estimated that these
traits are rated higher for a smiling person even if a face mask covers the smile. By contrast, participants did not seem to anticipate how
smiling behind a mask affects competence. Face masks thus do not seem to change how we evaluate others when it comes to basic
signals such as intentional smiles. It is important to note that smiles were not necessarily genuine and reflect the situation individuals
experience when deciding whether to smile for a photograph or stranger. Our results thus provide a lower bound of the effects since
more genuine expressions, reflecting the experience of spontaneous happiness, might lead to even stronger effects.

2. Study 1: Distinguishing smiling from neutral masked faces

When investigating the effect of smiles under face masks, a first step is to verify that smiles can be detected even when covered by a
mask. Previous studies investigated the accuracy when rating different emotions when covered by face masks and showed that noise in
ratings is increasing (Pavlova & Sokolov, 2022). This result is not surprising, given that the mask covers a large part of the face.
However, our question was much simpler. We did not want to compare accuracy to ratings of unmasked faces but observe the ease with
which smiles can be distinguished from neutral expressions.

2.1. Methods
Thirty-five photo volunteers (17 female; 18 male) were contacted to provide two photographs of themselves on which they were

asked to wear a mask covering their mouth and nose. Most of the photo volunteers were former students (14), colleagues (8), close
relatives from the research team (4), and other volunteers recruited by a research assistant (9, primarily undergraduate students). Most
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of the photo volunteers were somehow related to higher education. On one of the otherwise identical photographs, they were
instructed to smile. In contrast, they were asked to look neutral on the other. Volunteers also provided smiling and neutral photographs
without a mask for reference. However, in all three studies, we only employed the masked photographs. Photo volunteers provide
consent to use the photographs in the study.

In the study, we used the photographs from thirty photo volunteers, with a 50-50 sex ratio. Two of the other five were discarded
because the volunteers were under-aged, and another did not sign the informed consent. We further used the photographs of two
participants as illustration material in the study instructions because the smiles were very evident.

To understand the differentiation of smiling from neutral masked faces, we presented these photographs to participants in an online
study consisting of two parts. In Part 1, participants were presented with ten pairs of photographs. In each pair, the individual in one
photograph smiled while the other individual showed a neutral face. Both were of the same sex. Participants were asked to indicate the
smiling individual for each pair. Fig. 1 offers an idea of how photographs were displayed in the task. Responses were collected in two
treatment conditions regarding exposure time. In the ‘long exposure’ treatment, participants had 30 s to look at the photographs and
submit their choices. In the ‘short exposure’ treatment, participants had only 5 s.

We programmed and conducted the study in LimeSurvey. In Part 1, participants saw two photographs and were asked first to select
(i.e., click) the photograph they considered as smiling and then press a confirmation button. Participants then saw a blank page with a
“Next” button. They were informed that the next stimulus would appear once they pressed this button, and the time counter, displayed
on top of the page, was reset. If time ran out, both photographs disappeared from the page. If participants had already selected a
photograph by that time, their response was recorded, even if they had not yet activated the confirmation button. If no photograph was
chosen when time ran out, participants received a null score for this question (i.e., it was counted as an incorrect answer), and the
participant proceeded to the next blank page mentioned above. In the second part, participants were presented with an additional set
of ten photographs of individuals that they had not previously seen. They were asked to rate the person in the photograph regarding
attractiveness and trustworthiness (see Online Appendix F). All the photographs in the second part displayed an individual with a
neutral expression.

The experiment ended with a short sociodemographic survey regarding gender, age, country of residence, and everyday exposure
to face masks. We also asked participants if any of the thirty faces they had seen looked familiar. Specifically, we asked: “Do you know,
or think you know, any of the people you just saw during the test?”.

We advertised this study on social media and through the institutional network of the researchers. Participants entered through a
link to LimeSurvey, where the study was conducted. No financial incentives were involved. At the end of the experiment, we informed
participants about their score from the first part, next to an invitation for their friends to take the test.

We created three different exposure sets, A, B, and C, to ensure that participants never saw the same volunteer twice and that all
photos received the same number of ratings (see Online Appendix A for details). Participants were randomly assigned to one of these
exposure sets. For example, volunteers whose smiling picture was added to set A had their neutral picture displayed in set B and were
added to the personality assessment in set C. All the participants assigned to a specific exposure set received the same questions. This
matching procedure guaranteed that we have three different photograph matchings to be assessed in Part 1, and that all the photo-
graphs were assessed in Part 2, though by three different groups of respondents, depending on the assigned exposure set.

2.2. Transparency and openness

We described our sampling plan, all data exclusions (if any), all manipulations, and all measures in the study, and we adhered to the
Journal of Applied Psychology methodological checklist. Data were analyzed using Stata 17 (StataCorp, 2021). This study’s design and
its analysis were not preregistered.

Which of them is smiling under the mask?

Time remaining 00:00:23

Fig. 1. Illustration of the task in Study 1. The original photographs were replaced by the authors’ photographs for data protection reasons. Note that
in the study both individuals displayed were of the same sex.
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2.3. Data

A total of 1,814 individuals completed the questionnaire between October 2020 and February 2021. We excluded 52 observations
from underaged respondents and 38 observations from participants that took the test more than once, keeping only their first test.
Approximately 99% of the observations were collected in the first two months. Participants took an average of 9.3 min (median 6.4) to
complete the survey. The completion time by time exposure treatment is not significantly different (two-tailed t-test, p = 0.916).
Participants could take the questionnaire from mobile devices or computers. The majority of responses came from smartphones
(70.5%), followed by computers (28.5%) and tablets (1%). Roughly two-thirds of the respondents self-identified as female (64.8%),
whereas 34% self-identified as male, and 1.2% as non-binary. Participants were, on average, 28.8 years old (std. dev. 10.3).

The questionnaire was available in Spanish, English, and French. It was disproportionately taken in Spanish (95%), followed by
English (4.5%). This can be explained by the use of the authors’ institutional networks to disseminate the questionnaire. The country
with the most extensive participation in our test was Colombia (80.5%), followed by France (3.2%), the United States (2.9%), Germany
(2.1%), Mexico (1.8%), and Denmark (1.3%). Thirty-two percent of participants reported familiarity with at least one of the shown
faces. Among those replying positively, the median number of familiar faces was 3 (average 5.3).

Participants reported that, on average, they wore masks 95% of the time in public spaces (with 75% of them reporting that they
wore them one hundred percent of the time). The main reason to wear a mask was to protect themselves (36.8%), followed by the
desire to protect their beloved ones (32.7%) and to protect others (19.7%). Only 10.8% of the respondents listed that it was mandatory,
as their main reason to wear it. When asked to estimate the percentage of other people wearing a mask in public spaces, participants
reported an average of 81%.

2.4. Results

2.4.1. Part 1: Discrimination between smiling and neutral faces

Participants were exposed to a set of ten pairs of pictures. Regarding their ability to discriminate smiling from neutral masked faces,
they could therefore obtain a score ranging from 0 to 10. The overall average score of participants was 8.7 (std. dev. 1.26), with 28% of
participants obtaining a score of 10 and another 38% obtaining a score of 9.

A two-tailed t-test showed that the score was significantly higher in the long exposure treatment compared to the short exposure
treatment (9.00 versus 8.33; p < 0.001). In Online Appendix B, we discuss the balance between exposure sets. We show in Table C.1

Table 1
Distinguishing smiling from neutral faces (0 to 10) [Study 1].
Dependent variable:Score (out of 10) (€] (@3] 3)
in the detection of smiling faces
Long exposure 0.479%** 0.474%** 0.416%**
(0.105) (0.103) (0.102)
Device: Mobile —0.220* —0.233* —0.242%*
(0.090) (0.091) (0.091)
Long exposure x Mobile 0.283* 0.268* 0.317%*
(0.124) (0.122) (0.121)
Total number of familiar faces 0.027%** 0.028%**
(0.008) (0.008)
(self-identified as) female 0.035 0.017
(0.059) (0.059)
Age —0.015%** —0.015%**
(0.003) (0.003)
Language: Spanish —0.190 —0.053
(0.127) (0.145)
Country: Colombia -0.107
(0.084)
Frequency for own use of mask —0.003
(0.003)
Frequency for others’ use of mask 0.003
(0.002)
Reason for wearing mask: Mandatory 0.033
(0.099)
Reason for wearing mask: Protect others 0.076
(0.079)
Reason for wearing mask: Protect beloved ones -0.113
(0.067)
Constant 8.588%** 9.172%** 9.236%**
(0.086) (0.168) (0.259)
Observations 1,814 1,739 1,644
R-squared 0.122 0.147 0.154

Notes: Ordinary least squares regression. Other covariates included in the regression: categorical variables for exposure sets B and C. Standard errors
in parentheses. *** p < 0.001, ** p < 0.01, * p < 0.05.
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(see Online Appendix C) that, under long exposure, the distance to a perfect score is mostly explained (86%) by mistakes. By contrast,
under short exposure, it is almost equally explained by mistakes (48%) and unanswered stimuli (52%).

We complemented this finding with a regression analysis reported in Table 1. The ordinary least squares — OLS regression results
confirmed that, controlling for other covariates, a long exposure (i.e., 30 s) to the stimuli increased the score by approximately 0.48
units when using a computer and by 0.7 units for mobile devices (i.e., smartphones or tablets). The reason for this difference is that
pictures were displayed side-by-side on large computer screens but required some scrolling on mobile devices. Thus, it is unsurprising
that the participants who benefited the most from relaxing the time constraint were those responding to the questionnaire from a
mobile device.

We further found that reporting to be familiar with more faces increased the predicted score. Nonetheless, the effect is not very
large: being familiar with half of the faces would have a slightly smaller effect (0.41 units) than the long exposure of each pair of faces.
Notethat, since the coefficients of language and country are statistically non-significant, we believe that the reported familiarity is not
necessarily associated with the cultural similarity of facial traits. We also observed a small but significant coefficient for the age of
participants. We observed no significant differences regarding the participant’s gender, self-reported frequency of mask use by
themselves or others, or the most important reasons for mask use.

Higher familiarity with the observed faces may be due to some unobservable commonality of these participants. Thus, the existence
of some self-selection in our study. We verified the robustness of our results by running additional regressions that excluded partic-
ipants reporting at least one face that looked familiar (559 respondents). The results, reported in Online Appendix C, Table C.2, are
qualitatively identical to those reported in Table 1.

A potential concern regarding the detection of smiling faces is that, depending on the type and shape of the face mask, different
facial areas are visible and thus provide more or less information about the facial expression. We report in Online Appendix C,
Table C.3, that neither the mask type (i.e., cloth or surgical), the amount of unexposed area, nor their color, were correlated with
detection rates.

2.4.2. Part 2: Attractiveness and trustworthiness ratings of neutral faces

Ratings regarding attractiveness and trustworthiness for men and women are displayed in Figure D.1. Average ratings regarding
attractiveness were 5.1, with average ratings per photograph ranging from 3.7 to 7.2. Photographs of women were rated on average as
more attractive than men (t-test, p = 0.003 with N = 30), with mean ratings for male photographs ranging from 3.8 to 5.4 and for
female photographs from 3.9 to 7.2.

Average ratings regarding trustworthiness were 5.9, with average ratings per photograph ranging from 4.2 to 7.2. Again, photo-
graphs of women were rated on average as more trustworthy than men (t-test, p < 0.001 with N = 30), with mean ratings for male
photographs ranging from 3.8 to 5.4 and for female photographs from 3.9 to 7.2. See Figure E.1, in the Online Appendix, regarding
means and standard deviation of ratings for all photographs.

Finally, ratings regarding trustworthiness and attractiveness were also not related to the masks’ type, shape, color, or the amount of
unexposed area in the face (see Table C.3).

2.5. Discussion

Our results clearly indicated that smiles are easily distinguished from neutral expressions, even if a face mask covers the face. Time
exposure, as measured by our study (5 versus 30 s), did not influence the outcome to a large extent. Given this apparent ease with
which smiles were detected even from people wearing face masks, we thus wondered to which degree the detection of smiles influences
ratings regarding traits of others. More specifically, we wanted to understand to which degree ratings regarding attractiveness and
trustworthiness would differ for faces that were either smiling or neutral. Moreover, knowing that face familiarity increases the ability
to detect smiles behind masks, the effect of smiles on the ratings of attractiveness and trustworthiness is much more informative if the
rated photographs belonged to strangers. We thus focused in Study 2 on participants who were unlikely to know any of the photo
volunteers. This way, we can be confident that ratings are not affected by other uncontrolled sources of information related to the
photo volunteers. In addition, participants in Study 1 were allowed to respond from different types of devices, which enabled us to
reach a large audience (more than 1,800 participants). However, we found a slightly lower performance among smartphone users that
were time constrained. To avoid any confound, in the next study we thus decided to ask participants to use computers.

In Study 2, we compared ratings made in a more controlled environment (i.e., recommending the use of computers and providing
incentives) with respect to smiling and neutral faces wearing a mask, from participants for whom it is extremely unlikely that they
knew any of the photo volunteers.

3. Study 2: The impact of smiles behind face masks on ratings regarding attractiveness, trustworthiness, and competence

Study 1 provided clear evidence that smiles can be easily and quickly detected, even for individuals wearing a face mask. For
unmasked faces, smiling is known to influence personality judgments in an important way: notably, smiling faces are considered to be
more attractive (Golle et al., 2013; Mueser et al., 1984; O’Doherty et al., 2003) and are rated as more trustworthy (Centorrino et al.,
2015; Krumhuber et al., 2007; Schmidt et al., 2012). Thus, we wondered whether this bias also carries over to smiles covered by a face
mask. In the previous study, we collected ratings of attractiveness and trustworthiness of faces displaying a neutral expression. In Study
2, we investigated whether these ratings are affected by smiling. We also expanded the studied judgments to include competence,
another trait judgment influenced by smiles (Min & Hu, 2022).
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While ratings regarding attractiveness represent an individual’s personal taste and evaluations of a face, ratings regarding trust-
worthiness attempt to predict “something” about the observed person (e.g., infer her behavior). Trustworthiness judgments are very
much influenced by how familiar we perceive others (Lavan et al., 2021) and how much we like someone (Giang et al., 2012). They are
also highly correlated with attractiveness (Todorov, 2008).

An even further step is taken when rating competence because it does not only attempt to judge personality but also knowledge and
intelligence (Fiske et al., 2007). We thus expected that the halo effect of smiling would be strongest for ratings regarding attractiveness
and trustworthiness and weakest for ratings regarding competence.

3.1. Methods

To simplify the random exposure to photographs, we selected a subset of twenty-four photo volunteers from the thirty employed in
Study 1. For this, we excluded the three male and three female photo volunteers for which the correct identification of the smiling faces
was too evident.

The resulting smiling and neutral photographs were presented to a new set of participants recruited through the online platform
Prolific. To control for the ability to discriminate between smiling and neutral expressions, we replicated Part 1 from the previous
study and asked participants to indicate the smiling photograph for six pairs of pictures of different individuals. Each participant faced
three pairs corresponding to female and three to male photographs. This replication was helpful for three reasons. First, the English
language Prolific sample eliminated any issue related to familiarity. Second, each smiling face was randomly matched to one of three
different neutral faces. In the first study, a given smiling face was always matched with the same neutral face from another participant.
The random configuration of stimuli in Study 2 reduced concerns that smile detection was explained by joint properties of the matched
faces and not by individual properties of the smiling photograph. Third, we introduced monetary incentives to participants in the study
by paying for accuracy in Part 1. In Part 2, participants were presented with the remaining set of twelve photographs (6 male and 6
female) and asked to rate the person on the photograph regarding attractiveness, trustworthiness, and competence (see Online
Appendix G for the full instructions of Study 2). Given our interest in the difference in judgments from masked faces when individuals
are smiling or not, each participant was presented with half of these photographs from volunteers that were smiling, and the other half
from volunteers that were neutral. The smiling or neutral version was randomized for each participant. This feature ensured that
nobody saw more than one image of the same person.

Photographs were divided into two groups. Participants were exposed to one of these groups in Part 1 and the other in Part 2. This
grouping of stimuli yielded two exposure sets, D and E, different from the sets A, B, and C employed in Study 1. In each exposure set,
participants responded in Part 1 with respect to one group of photographs and were asked to rate the other twelve photographs in Part
2. Further details regarding the construction of stimuli can be found in Online Appendix A. We also included a short sociodemographic
survey at the end of the experiment, including gender, age, country of residence, and everyday exposure to face masks. Table B.2 in the
Online Appendix reports the balance check for participants’ characteristics across the two sets of stimuli.

As mentioned above, the study was conducted on the online platform Prolific. Participants received a participation fee of £1.00 for
completing Parts 1 and 2, plus £0.10 for each photograph pair correctly identified in Part 1 (i.e., which one was smiling). Given that the
score differences between the ‘long exposure’ and ‘short exposure’ treatments in Study 1 were partially explained by the device from
which the participant took the test, we fixed the available time per photograph pair at 30 s and strongly recommended the use of
computers.

We conducted an OLS regression with the assessed trait as the dependent variable, with the main explanatory variable being the
photograph’s smiling (or neutral) look. This multivariate model allowed us to include two types of covariates aimed at reducing
potential confounding effects. First, we included one categorical variable for each photograph volunteer (i.e., fixed effects coefficients
per photograph volunteer, in the multilevel regression terminology) in the regressions. They captured any specific volunteers’
characteristics not directly included in our multivariate model (e.g., expressiveness of a face or the type of face mask employed).

Second, we also included one categorical variable for each respondent (i.e., fixed effects coefficients per respondent) to capture
unobserved differences among the participants in our experiment (e.g., attention to the task, or extremeness of the respondents’ overall
assessment of traits). These categorical variables are equivalent to having one intercept per respondent, capturing the average rating in
her judgment of faces. Hence, our coefficient of interest, telling us whether smiling faces are judged more positively, is robust to
alternative explanations where higher ratings for smiling faces are due to unobservable differences of raters.

3.2. Transparency and openness

We described our sampling plan, all data exclusions (if any), all manipulations, and all measures in the study, and we adhered to the
Journal of Applied Psychology methodological checklist. Data were analyzed using Stata 17. This study’s design and its analysis were not
preregistered.

3.3. Data

Two hundred and fifty individuals participated in this study between June and July 2021. Participants took, on average, 6.8 min
(median 6.1 min) to complete the survey. The majority of participants responded from computers (79.2%), with the remainder using
smartphones (18%) and tablets (2.8%). Participants were, on average, 27.0 years old (std. dev. 8.6) and 46.4% self-identified as female
(53.2% as male). The questionnaire was available only in English. Most of the respondents reside in the United Kingdom (23.5%),
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followed by Portugal (16.2%), South Africa (11.3%), Poland (10.5%), Greece (6.9%), and Italy (6.1%).

Participants reported wearing a mask in public spaces on average 80.6% of the time (with 44% reporting wearing a mask all the
time). The main reason to wear a mask was its mandatory character (32.5%), followed by the desire to protect themselves (29.2%) and
their beloved ones (20.2%). Participants perceive that, on average, other people wear masks in public spaces about 67.5% of the time.

3.4. Results

3.4.1. Part 1

The average score regarding smiling face detection was 4.7 (out of six, std. dev. 0.89, median score: 5). Eighteen percent of par-
ticipants detected the smiling face in all six cases. These results confirm that smiles behind a face mask are easily detectable. The
normalized score (4.7/6 = 0.78) is slightly lower than in Study 1 (0.87). However, this can be explained by our discarding of the six
photo volunteers whose smiling photograph was more easily detectable in Study 1.

3.4.2. Part 2

Faces were rated with respect to attractiveness, trustworthiness, and competence (on a scale from 1 to 10). While attractiveness is a
subjective rating based on facial perception, trustworthiness and competence ratings aim to predict a de facto unobservable charac-
teristic and thus are potentially influenced by halo effects (Forgas & Laham, 2016).

The average attractiveness rating was 5.12 (std. dev. 2.27). Smiling faces were rated as significantly more attractive (5.32) than
neutral ones (4.91) (t-test p < 0.001). This result also holds on the individual’s face stimuli level: 18 of 24 faces were rated as more
attractive when the person smiled (and 10/18 of the t-tests are statistically significant). Thus, even though the exposed facial area is
much reduced when wearing a face mask, signals of smiles detected in these faces lead to higher attractiveness ratings.

We further observed that ratings with respect to trustworthiness and competence were also significantly higher for smiling faces
than for neutral faces. Average ratings regarding trustworthiness were 5.91 (std. dev. 2.03), with smiling faces receiving an average
rating of 6.17 and neutral photographs a rating of 5.65 (two-tailed t-test, p < 0.001). Also, most of the volunteers’ faces were rated
higher on trustworthiness when the face was smiling (20 out of 24 faces; and 13/20 of the t-tests were statistically significant).

Average ratings for competence were 6.14 (std. dev. 1.95), with a significant difference between smiling (6.23) and neutral faces
(6.03; t-test with p = 0.004). Again, the result also holds on the volunteer’s face level, with 16 out of 24 faces rated as more competent
when smiling (and 9/16 of the t-tests were statistically significant).

The overall increase in ratings regarding all three dimensions for smiling photographs can also be seen in Fig. 2. We complemented
these results with regressions controlling for participant and photograph fixed effects coefficients (see Table 2). We observed that
attractiveness ratings increased by about 0.4 points when comparing smiling to neutral faces (i.e., an increase of around 8%). Ratings
concerning trustworthiness increased even more: smiling faces are rated 0.6 points (approximately 9%) higher. Ratings concerning
competence increased by an average of 0.2 points (approximately 3%). These results also hold for roughly two-thirds of the re-
spondents when computing separate regression analyses for each of them (see Figure E.2 in the Online Appendix).

3.5. Discussion

Study 2 confirmed that smiles are easily distinguished from neutral faces when wearing a face mask. Even though mostly covered
by a mask, smiling has a strong halo effect that carries over to ratings regarding attractiveness, trustworthiness, and competence. The
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Fig. 2. Ratings of smiling versus neutral masked faces [Study 2].
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Table 2
Ratings regarding attractiveness, trustworthiness and competence dependent on smile [Study 2].
Dependent variable: Attractiveness Trustworthiness Competence
Rating [1-10 scale] 1 (2) (3) “4) (5) (6) 7) (8) )
Smile 0.422%*+ 0.398%** 0.397+%* 0.517+** 0.533%** 0.620%** 0.205** 0.224%* 0.260%**
(0.0909) (0.0828) (0.0689) (0.0814) (0.0790) (0.0746) (0.0742) (0.0718) (0.0640)
Constant 4.415%** 6.004*** 5.753%**
(0.628) (0.551) (0.570)
Photograph FE No Yes Yes No Yes Yes No Yes Yes
Respondent FE No No Yes No No Yes No No Yes
N 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000
R-squared 0.012 0.262 0.602 0.018 0.129 0.465 0.005 0.113 0.479

Notes: Other covariates included in the regression: categorical variables for exposure sets B and C, and score in Part 1 (recognition of smiles). We omit
the intercept in models including fixed effects coefficients for clarity. Standard errors clustered at the respondent level are shown in parentheses. ***
p < 0.001, ** p < 0.01, * p < 0.05.

effect is strongest regarding ratings of trustworthiness. This result aligns with (Ert & Fleischer, 2020) exploration of various photo
characteristics in an applied setting and the stronger correlation between smiling and trustworthiness than between smiling and
attractiveness.

Given this observed effect of smiles, we might wonder to which degree individuals are aware of the impact that smiling has on
ratings regarding attractiveness, trustworthiness, and competence. In Study 3, we thus asked individuals to make predictions regarding
judgments by others.

4. Study 3: Assessing beliefs regarding the impact of smiles behind masks on perceptions by others

The first two studies showed that smiles could be easily detected in individuals wearing face masks. Moreover, like in the case of
uncovered faces, smiles strongly influence perceptions regarding attractiveness, trustworthiness, and competence. Though the
widespread use of face masks is still somewhat recent, we thus wondered to which degree individuals are aware of these effects. We ran
a third study in the fall of 2021—about 18 months after the start of the pandemic, to investigate beliefs about how smiling under a face
mask influences judgments by others.

4.1. Methods

For Study 3, we designed an experiment in which participants were asked to predict the average ratings of attractiveness, trust-
worthiness, and competence collected in Study 2. We kept a subset of eighteen photographs, excluding photographs whose ratings
were close to the average on the three dimensions. In addition to submitting predictions regarding ratings by others of the photographs
they were seeing (either smiling or neutral), participants were further asked to make predictions about ratings for the counterfactual
state. That is, when seeing a smiling photograph, they were asked to predict how the same person had been rated when looking neutral,
and the other way around. This design feature allows us to measure beliefs regarding the impact that smiling has on perceptions by
others (in addition to the general accuracy of predictions).

Participants were presented with eighteen photographs and asked to predict ratings regarding attractiveness, trustworthiness, or
competence. We presented six photographs for each trait, three from female and three from male participants (for details on the
construction of stimuli, see Online Appendix A). We explained to respondents that, in a previous study, participants rated the smiling
and neutral photographs of the people shown to them. Respondents in Study 3 were shown only one of the two photographs, and they
knew whether they were seeing the smiling or neutral version. Then, they were asked to submit the prediction regarding the average
rating of the picture they were seeing, and regarding the average rating of the picture they were not seeing. If they were informed that a
given picture corresponded to the smiling version, they were asked to predict the average rating of the corresponding trait (attrac-
tiveness, trustworthiness, or competence) for this smiling photograph, and also for the neutral and unseen photograph of the same
person.

In Study 2, participants rated photographs with any integer between 1 and 10. However, the dependent variable in Study 3,
predictions of the mean ratings, had to be continuous. To avoid bunching of responses at integer values we asked participants in Study
3 to make predictions on a scale from 10 to 100. Predictions were rescaled and compared to average ratings from Study 2 (up to one
decimal behind the comma), which we refer to as the “true values.” Participants were recruited and paid through Prolific and received
a baseline payment of £1.00 for completing the study, plus bonuses based on the accuracy of predictions. Each prediction within a
range of 0.5 points from the true value gave £0.10 extra, and each prediction within a range of up to 1 point from the true value gave a
£0.05 bonus. Participants were free to take as much time as they wanted, though the task was announced to take about 10 min.
Participants also filled out a short sociodemographic questionnaire at the end of the survey (see Online Appendix H for the full in-
structions of Study 3).

We first investigated the accuracy of predictions for smiling and neutral and for observed and counterfactual faces. To study the
expected effects of a smile, we exploit the fact that participants predicted each face twice (smiling and neutral), regardless of which of
the two photographs was displayed. Our dependent variable is the difference between the predicted ratings regarding attractiveness,
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trustworthiness, and competence for the smiling versus the neutral photograph. The intercept in an OLS regression can be used to
understand whether the impact of smiles under face masks is over or underestimated. Accuracy in predicting the impact of smiles
might further be influenced by the information available to the participant. That is, it might be harder to imagine the effect of a smile
(when not seeing one) than the effect of a neutral expression (when seeing a smile). We thus introduced as an explanatory variable
whether the observed photograph was the smiling photograph or the neutral one. The regressions further include face and respondent
fixed effects coefficients.

We present in Online Appendix D additional regression exercises for each of the rated judgments that are directly explained in the
Online Appendix. First, we explored the effect that smiles and the type of observed photograph, have on the predicted ratings. Second,
we explored if the same explanatory variables that we identified in Study 2 affect the accuracy of predictions in Study 3.

4.2. Transparency and openness

We described our sampling plan, all data exclusions (if any), all manipulations, and all measures in the study, and we adhered to the
Journal of Applied Psychology methodological checklist. Data were analyzed using Stata 17. This study’s design and its analysis were not
preregistered.

4.3. Data

Ninety-four individuals were recruited through Prolific to participate in this study in November 2021. The survey was completed in
11.4 min on average (median 10.2). Most participants responded from computers (71.3%), with the remainder using smartphones
(25.5%) and tablets (3.2%). Participants were, on average, 25.8 years old (std. dev. 7.3), and 53% self-identified as female (45% as
male). The survey was conducted in English.

Participants reported a mean frequency of mask use in public spaces of 85% (with 52% reporting wearing it at least 99% of the
time). The main reason to wear a mask was to protect themselves (38.2%), followed by its mandatory character (28.1%) and the desire
to protect their beloved ones (19.1%) and the rest of the population (14.6%). Participants perceived that others wear masks in public
spaces, on average, 74.2% of the time. These values are similar to those observed in Study 2.

4.4. Results

To compare predictions (scale of 10 to 100) to ratings from Study 2 (scale of 1 to 10), we report adjusted predictions (i.e., pre-
dictions divided by 10). The average adjusted prediction for attractiveness rating was 5.36 (std. dev. 2.51), a higher value than the
average attractiveness ratings in Study 2, of 5.12 (a one-sample two-tailed t-test yields a p < 0.001). Predictions of attractiveness
ratings were higher for smiling (5.75) compared to neutral faces (4.98; two-tailed t-test, p < 0.001). The difference in the attractiveness
rating between observed (5.23) and unobserved (5.50) faces was not statistically significant (two-tailed t-test p = 0.075).

The average adjusted prediction regarding trustworthiness ratings was 5.83 (std. dev. 2.38), not different from the average of 5.91
in Study 2 (one-sample two-tailed t-test yields a p = 0.265). Predictions of trustworthiness ratings were higher for smiling (6.15)
compared to neutral (5.51) faces (two-tailed t-test, p < 0.001). The difference between predictions for observed (5.74) and unobserved
(5.91) photographs was not statistically significant (two-tailed t-test, p = 0.244).

The average adjusted prediction for the competence rating was 5.97 (std. dev. 2.30), a lower value than the average competence
rating in Study 2, 6.14 (one-sample two-tailed t-test yields a p = 0.012). The difference in predictions between smiling (6.03) and
neutral (5.90) faces was not statistically significant (p = 0.363). The differences between observed (5.91) and unobserved (6.02) faces
were not statistically significant either.

(p = 0.425).

Table 3 reports results from OLS regressions explaining the difference in predicted ratings regarding attractiveness (columns 1, 2),

Table 3
Predictions regarding ratings of attractiveness, trustworthiness and competence dependent on available information [Study 3].
@ (2 [©)) 4 5) 6)
VARIABLES Attractiveness Trustworthiness Competence
Observed smile —0.533** —0.517** —0.331 -0.279 —0.219 —0.180
(0.169) (0.184) (0.242) (0.279) (0.219) (0.227)
Constant 1.042%** 0.816%*** 0.234
(0.146) (0.215) (0.176)
Linear test:
Constant + Obs. Smile 0.509%** 0.485%*** 0.015
(0.108) (0.117) (0.142)
Face fixed effects No Yes No Yes No Yes
Respondent fixed effects No Yes No Yes No Yes
Observations 564 564 564 564 564 564
R-squared 0.022 0.314 0.005 0.306 0.002 0.298

Notes: We omit the intercept in models including fixed effects coefficients for clarity. Standard errors clustered at the respondent level are shown in
parentheses. *** p < 0.001, ** p < 0.01, * p < 0.05.
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trustworthiness (columns 3, 4), and competence (columns 5, 6) between smiling and neutral faces. We first focus on the accuracy of
predictions, independent of which version of the face was shown. We turn our attention to the regressions’ intercept in the odd
columns, where we found a positive constant in the baseline model for the three predicted ratings (1, 3 and 5).

The coefficient is strongly significant in the case of attractiveness ratings. This finding implies that participants correctly under-
stood that smiling faces were rated more attractive than neutral faces. The coefficient size can be compared to actual ratings to see if
predictions were over- or underestimating the effect of a smile. Regarding attractiveness, recall that average ratings of smiling faces in
Study 2 were approximately 0.4 points higher than for neutral faces. The magnitude of the constant reported in Table 3 suggests an
overestimation of the effect of smiles.

The effect for trustworthiness ratings is similar. Participants expected that this rating increased by about 0.8 points for smiling
faces, which is overestimated by about 0.5 points with respect to the effect reported in Table 2. Finally, the coefficient regarding
competence is not significant though being positive (0.23, with a standard error of 0.18). This result implies that participants did not
seem to anticipate that smiling photographs induce higher ratings in terms of competence.

To see whether the predicted effect of smiling is influenced by the visual information available to the participant, we look at the
coefficients of the variable indicating if participants saw the smiling version of the photograph. Recall that the effect of smiling was
overestimated for the attractiveness rating. This overestimation was almost fully corrected when participants saw the smiling
photograph (cf. column 1, net effect 1.042 — 0.533 = 0.509). The estimated coefficients are robust to the inclusion of fixed effects.
Thus, participants seemed to overestimate the effect of smiling on attractiveness ratings when observing the neutral photograph but
were rather precise in estimating the increase in attractiveness when observing the smiling version.

A similar trend can be observed regarding predictions of trustworthiness ratings, although the effect of seeing the smiling
photograph is not statistically significant. The constant term suggests that participants slightly overestimated the effect of the smile.
However, when participants observed the smiling photograph, the predicted effect of a smile fell to (0.816-0.331 =) 0.485, a value
close to the effect found in Study 2. For competence, there seemed to be a much smaller effect when observing the neutral photograph,
which was almost zero (0.234-0.219 = 0.015) when observing the smiling photograph. In other words, participants from Study 3 were
aware that smiles improve trustworthiness ratings, but they seemed to neglect, or at least underestimate, the effect of a smile on
competence ratings. Nevertheless, their predictions were more precise when seeing the actual smile.

4.5. Discussion

The results from Study 3 showed that individuals are clearly aware of the positive effect of smiling on attractiveness ratings, even
for people wearing face masks. They tended to overestimate the impact when not actually seeing the smiling face.

On average, individuals also seemed to be aware of the effect of smiling on trustworthiness ratings. However, the observed
photograph (i.e., smiling or neutral) was less important in predicting the effect of smiles. Finally, our results showed that while smiling
under masks also influenced perceptions regarding competence, this effect was not anticipated by the participants in Study 3.

5. Conclusions

In many countries around the globe, mask mandates are currently relaxing and giving more freedom to individuals to choose
whether to wear masks. Hence, studying the perceived impact of wearing face masks on perceptions and interactions with others
becomes ever more important. In this paper, we studied the capacity to distinguish smiling from neutral faces and how smiling under a
mask influences perceptions regarding the wearers’ attractivity, trustworthiness, and competence. While these attributes are known to
be influenced by smiling when individuals are unmasked, we have yet to study whether mask-wearing would alleviate these biases.

Our results show that, even for masked faces, people have minor problems distinguishing smiling from neutral expressions. Even
though face masks cover up a large proportion of the face, smiles lead to higher ratings regarding attractiveness, trustworthiness, and
competence. Moreover, individuals seem to be aware of how smiling affects others’ judgments regarding attractiveness and trust-
worthiness. Our results thus provide evidence that face masks do not seem to impact the already-known fact that smiles influence how
others perceive us. About 18 months of experience with face masks seem to have been enough for individuals to be aware of this and to
appreciate that, even under masks, smiles are detected in others.

Theoretically, our results show that evaluations regarding attractiveness, trustworthiness, and competence are biased by a smile,
even if given very little information. While an extensive literature has previously investigated that such impressions are formed very
rapidly, our results show that very little information available from the face (i.e., only the eye region) is sufficient to form beliefs. The
similar effect on attractiveness and trustworthiness ratings also points to the importance of linking the literature regarding the beauty
premium (e.g., (Andreoni & Petrie, 2008)) to determinants of trust (e.g., (Bejarano et al., 2021; Bonowski & Minnameier, 2022;
Sofianos, 2022)).

Initial concerns among the general public conveyed the idea that face masks might inhibit everyday non-verbal communication.
Our results imply that these hesitations should be largely eradicated by now. Our study intentionally focused on typical participants
smiling or not for a photograph and is thus representative of the situation individuals face in everyday life when deciding whether to
smile in an interaction. Therefore, the results do not allow us to draw conclusions with respect to how sincere or honest smiles might be
perceived. However, it is likely to assume that such smiles will be more easily detected in the eyes area than our posed smiles. We
believe that these results should be relevant for practitioners, entrepreneurs, and supervisors because they imply that wearing face
masks will not lead to evaluations of sales representatives, negotiators, or teachers in a different way. Everybody can easily smile and
detect smiles in the eyes.
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