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Abstract

- Giulia Rampoldi’

-Virginia Wickline?

Current widespread facemask usage profoundly impacts clinical practice and healthcare education where communicational
dimensions are essential to the care and teaching processes. As part of a larger study, 208 medical and nursing students
were randomly assigned to a masked vs unmasked version of the standardized facial emotion recognition task DANVA2. A
significantly higher number of errors existed in the masked vs unmasked condition. Differences for happy, sad, and angry
faces, but not for fearful faces, existed between conditions. Misinterpretation of facial emotions can severely affect doctor-
patient and inter-professional communication in healthcare. Teaching communication in medical education must adapt to

the current universal use of facemasks in professional settings.
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Background

Along with social distancing and hand-washing, wearing
face masks plays a key role in preventing the spread of the
virus SARS-CoV-2 and is thus widely recommended — and
often mandatory — worldwide [1]. In addition to its poten-
tial health benefits, the wearing of face masks may also have
negative social interactional consequences [2] because they
can impair the ability to reliably detect or express emotions
in facial expressions, information necessary to communicate
effectively in everyday interactions [3, 4].

Although little is known about the impact of face masks
on emotion recognition, some findings suggest wearing
masks reduces the ability to recognize emotions as shown
by lower accuracy and lower confidence in emotion recogni-
tion in masked faces compared to unmasked faces [5]. Mask
wearing also reduced the perceived untrustworthiness of
faces and impaired their re-identification [6].
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In the healthcare settings, the ability to appropriately
detect and interpret facial expressions and emotions is piv-
otal in shaping effective healthcare communication and
functional healthcare professional-patient relations [7].
These abilities need to be assessed, monitored and nurtured
in healthcare professionals and students who are setting up
their skills in communication and in building effective rela-
tionships [7, 8].

This cross-sectional study aimed to assess whether and to
what extent wearing face masks affects emotion recognition
amongst healthcare students. We hypothesized higher errors
in a facial emotion recognition task for masked vs unmasked
faces. We furthermore explored the impact of wearing facial
masks on emotion recognition by emotion type and intensity.
Then, we discussed implications for medical education and
clinical practice.

Method

As part of a wider in-progress study on the impact of wear-
ing face masks on communication in healthcare settings, we
invited a convenience sample of medical and nursing stu-
dents of the University of Milano-Bicocca, Italy, to take part
in the study via an e-mail with the link to the study survey.

Inclusion criteria included (i) being enrolled in one of
the medical or nursing degree programs of the university
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and (ii) being sufficiently proficient in Italian. The study
received approval by the ethical committee of the University
of Milan-Bicocca (study n° 542 Prot. 0,061,750/20). Partici-
pation was voluntary and anonymous. Participants provided
informed consent digitally.

The survey completion required about 15 min and
included a socio-demographic section with educational
information. We measured facial emotion recognition with
the Diagnostic Analysis of Nonverbal Accuracy 2—Adult
Faces (DANVAZ2-AF), one of the most used emotion recog-
nition instruments [9]. It includes 24 photos of adult faces
showing one of four emotions: fear, happiness, sadness, and
anger. For each emotion, there are three high- and three low-
intensity stimuli. The photos are presented for 2 s each. Par-
ticipants respond by selecting the emotion displayed in the
photo. The test scores reflect the number of errors made in
identifying emotions. A modified version of the DANVA2-
AF was created digitally adding a light blue surgical mask
to each photo (see Fig. 1).

In a between-subject design, we randomly assigned
participants to either the masked or unmasked version of
DANVA2-AF.

Descriptive statistics included estimations of means,
standard deviations, and frequency distribution of the inves-
tigated variables. We contrasted number of errors in masked
vs unmasked conditions with unpaired t-test. We used multi-
ple analysis of variance (MANOVA) to explore differences
by emotion intensity and emotion type. Effect sizes were
computed as partial eta-squared (%) for MANOVA.

Results

Out of 1572 students invited to take part in the study, 208
(13%; 115 medical, 93 nursing) students completed the sur-
vey by October 30, 2020, and were included in the analysis.
Mean age was 21.8 (+2.98), and 53 (25%) students were
male.

Considering total number of errors in the facial emotion
recognition task, a significant difference existed for masked
vs unmasked stimuli, with higher errors in the masked set

Fig. 1 Modified version of the
DANVA2-AF was created digi-
tally adding a light blue surgical
mask to each photo
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(9.6+2.21 vs 4.96+2.78, t(206) = —13.25, p<0.001).
Misattributions for both high and low intensity emotions
were significantly greater in the masked (vs unmasked) con-
dition. Mirroring this trend, misattributions for all emotion
types but fear were significantly higher in the masked condi-
tion (see Table 1).

A 2x2 MANOVA was used to examine the main and
interaction effects of masked (vs unmasked) faces and
degree program (medical vs nursing) on errors for the four
emotions considered. There was a significant main effect of
masked/unmasked face for happiness, sadness, and anger,
but not for fear. No main effect of the degree program, F(4,
201)=2.142, p=0.077, Wilks’ A=0.959, partial n>=0.041,
nor interaction effect of the degree program with masked/
unmasked condition was found, F(4, 201)=1.94, p=0.105,
Wilks” A=0.963, partial n°>=0.037.

The 2 x2 MANOVA exploring the effects of masked (vs
unmasked) faces and degree program on errors for high-
and low-intensity emotions revealed a statistically significant
masked/unmasked main effect for misattributions for both
low-intensity and high-intensity emotions. Neither a main
effect for the degree program, F(2, 203)=1.915, p=0.15,
Wilks” A=0.981, partial r]2 =0.019, nor an interaction effect
of the degree program with masked/unmasked condition was
found, F(2,203)=0.501, p=0.607, Wilks’ A=0.995, partial
n%=0.005.

Discussion

Data confirmed that emotions are more difficult to recog-
nize in masked faces than unmasked faces. That was true
for both low- and high-intensity emotions and for all emo-
tion types considered except fear, in line with existing data
which highlight the preeminent importance of the eyes area
for the recognition of this emotion [10, 11].When assessing
disgust and happiness people focus on the mouth but they
rely more on the eyes to recognize fear and sadness [10]. Our
result pattern aligns with an evolutionary perspective that
postulates a greater sensitivity to fearful faces and echoes a
recent study that highlighted emotion recognition difficulties
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Table 1 Significant univariate effects of the MANOVAs

2x2 MANOVA—masking condition X degree program on errors (emotion type)

*Significant univariate effects for masking condition (at p <.001)

Dependent variables df df error F Masking condition Means Confidence interval
Lower bound Upper bound
Errors_happiness* 1 204 174.1 Masked 2.47 2.28 2.66
Unmasked 127 54 91
Errors_sadness™® 1 204 18.75 Masked 2.34 2.12 2.56
Unmasked 1.67 1.46 1.89
Errors_anger* 1 204 139.54 Masked 3.71 3.47 3.94
Unmasked 1.77 1.54 1.99
Errors_fear 1 204 2.4 Masked 1.08 .88 1.29
Unmasked .86 .65 1.06
Significant univariate effects for degree program (at p <.001)
Dependent variables df df error F Degree program Means Confidence interval
Lower bound Upper bound
Errors_happiness 1 204 8.23 Medical 1.41 1.23 1.58
Nursing 1.79 1.59 1.98
Errors_sadness 1 204 .031 Medical 2.02 1.82 2.23
Nursing 2.02 1.82 223
Errors_anger 1 204 .052 Medical 2.72 2.5 2.94
Nursing 2.76 2.52 2.99
Errors_fear 1 204 116 Medical .94 75 1.14
Nursing 99 18 1.21
2x2 MANOVA—masking condition X degree program on errors (emotion intensity)
*Significant univariate effects for masking condition (at p <.001)
Dependent variables df df error F Masking condition Means Confidence interval
Lower bound Upper bound
Errors_High Intensity* 1 204 167.52 Masked 4.42 4.12 4.71
Unmasked 1.72 1.43 2.01
Errors_Low Intensity* 1 204 64.99 Masked 5.18 4.86 5.52
Unmasked 3.26 2.98 3.63
Significant univariate effects for degree program (at p <.001)
Dependent variables df df error F Degree program Means Confidence interval
Lower bound Upper bound
Errors_High Intensity 1 204 .00 Medical 3.07 2.79 3.34
Nursing 3.07 2.76 3.37
Errors_Low Intensity 1 204 3.56 Medical 4.02 3.72 4.33
Nursing 4.47 4.12 4.81

in masked faces for anger, sadness, disgust, and happiness  apply both to low- and high-intensity emotions, suggesting

but not fear amongst different populations [5].

Stemming from these results, other authors predicted
that happiness and disgust are less likely to be recognized
in masked faces but not fear and sadness [12]. Our results
partially confirmed these predictions as we found more
misattributions for happy masked faces and no difference
for fearful faces, but we did find significative more errors
for sad masked faces. Furthermore, our results shown that
the disruptive effect of facemasks on emotion recognition

that amplifying non-verbal expression could not be enough
to increase the readability of masked facial expressions.

Interestingly, no differences in emotion recognition
misattributions were found between medical and nursing
students. It has to be noted however that we did not control
for clinical practice experience which may be associated to a
greater familiarity with masked faces. Further studies should
explore whether familiarity and exposure to masked faces
results in better emotion recognition skills.
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The present work has its limitations. Participants come
from a single study centre limiting the generalizability. The
use of static and digitally modified photos can reduce the
ecological validity of the task. Although the sample size
is adequate for the analysis reported, the response rate
was relatively low (13%) corresponding to the first waves
of respondents of a larger study with ongoing recruitment
at time of analysis. As such, our respondents may present
more positive attitudes towards the study topic compared to
reluctant respondents [13]. However, a recent study explor-
ing whether attitudes towards mask wearing affect emotion
recognition in masked faces did not find any correlation
[14]. The homogeneity of ethnicity and culture of the study
sample did not allow to assess the role of these variables on
the emotion recognition task. Nevertheless, a previous study
reported limited or no effect of ethnicity on facial and voice
emotion recognition [15].

Replication of the study in other cultural contexts, set-
tings (e.g. lay people, health care providers), and in countries
with different regulation on facemask wearing and devices
used would strengthen the results and expand the general-
izability of our findings. Further data are needed to better
understand the impact of facemask wearing on emotion rec-
ognition and the possible different nuances and implications
that could be setting- or culture-related.

Conclusion and Practical Implications

Our findings suggest that masks significantly disrupt emo-
tion recognition accuracy amongst medical and nursing
students. In light of the current widespread usage of face-
masks in healthcare settings, emotion recognition ability in
healthcare students should be assessed, and awareness of
students’ own abilities in this area promoted. Communica-
tion curricula with specific training and interventions aiming
to improve the recognition of others’ emotional cues could
be instrumental to foster effective communication and func-
tional relations in healthcare settings. The efficacy of real
and simulated patients with facemasks to train students to
the complexity of communication under such a condition
should be explored. Although facial emotion recognition can
be improved with specific training [7], further investigation
to clarify whether training for interpreting masked faces is
similarly beneficial.
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