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Effect of Wearing a Face Mask on Vocal Self-Perception during
a Pandemic
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activities and those who wore them for professional and essential activities during the coronavirus disease
pandemic.
Materials and Methods. This was an observational, descriptive, cross-sectional study. The study included 468
individuals who were stratified into two groups: the Working Group, comprising individuals who wore face
masks for professional and essential activities during the pandemic; and the Essential Activities Group, with indi-
viduals who wore face masks only for essential activities during the pandemic. The outcome measures tested were
self-perception of vocal fatigue, vocal tract discomfort, vocal effort, speech intelligibility, auditory feedback, and
coordination between speech and breathing. Descriptive and inferential statistics were performed.
Results. Face masks increased the perception of vocal effort, difficulty in speech intelligibility, auditory feed-
back, and difficulty in coordinating speech and breathing, irrespective of usage. Individuals who wore face masks
for professional and essential activities had a greater perception of symptoms of vocal fatigue and discomfort,
vocal effort, difficulties in speech intelligibility, and in coordinating speech and breathing.
Conclusion. Use of face masks increases the perception of vocal symptoms and discomfort, especially in indi-
viduals who wore it for professional and essential activities.
Key Words: Coronavirus−Fatigue−Masks−Pandemics−Self-assessment−Signs and symptoms−Voice disor-
ders−Voice.
INTRODUCTION
In 2020, the World Health Organization declared a pan-
demic caused by the severe acute respiratory syndrome
coronavirus 21 that causes a disease in humans called coro-
navirus disease (COVID-19). To contain the transmission
of the disease, several nonpharmacological interventions at
the individual, environmental, and community level have
been recommended.2 These include social distancing and
prohibiting agglomerations of people, keeping rooms well-
ventilated and exposed to the sun, cleaning objects and sur-
faces, and using personal protective devices, such as face
masks, and regular hand washing.2−4

China was the first country to use face masks as a comple-
mentary comprehensive strategy against COVID-19.5,6

Since May 2020, the use of face masks has been made man-
datory in Brazil, for professional and essential activities.
Noncompliance to this guideline is liable to be penalized by
the health surveillance team and the penalty varies accord-
ing to the state regulations. Snugly fitted face masks inter-
rupt the dispersion of particles expelled through coughing
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or sneezing, preventing the transmission of respiratory dis-
eases. Even face masks that do not fit snugly, for example
home-made masks, though inferior to surgical and N95
masks, can prevent the transmission of airborne particles
and viruses in the vicinity.2,7,8 The most recommended
facial masks are the surgical mask for professional use or
the N95 while performing potentially aerosol-generating
procedures, and the three-layer cloth mask for professional
activities in order to protect from the contagion and the pro-
liferation of the virus.9

It is known that wearing a face mask causes voice attenu-
ation,10 which can further lead to increased loudness or
vocal intensity. In addition, it can influence other levels of
vocal production, generate pneumo-phono-articulatory
incoordination, and prevent the visualization of articula-
tion. Vocal misuse and abuse associated with inadequate
vocal adjustments and excessive muscle tension may
increase the perception of symptoms, discomfort, and even
trigger behavioral dysphonia.11−14 Thus, the hypothesis of
the present study was that the incorrect use of voice associ-
ated with wearing a face mask may also be associated with
these consequences.

Given the scarcity of scientific evidence, it is necessary to
conduct research to identify the potential vocal risks of
wearing face masks. Such data will allow clinical practi-
tioners to reflect on guidelines and strategies in voice man-
agement while wearing the face mask during the COVID-19
pandemic.

Thus, the aim of the study was to analyze the vocal self-
perception of individuals who wore the face mask for essen-
tial activities and those who wore it for both professional and
essential activities during the COVID-19 pandemic in Brazil.

mailto:fgavanessavr@gmail.com
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MATERIAL AND METHODS

Design
This was the first phase of an observational descriptive
cross-sectional hybrid study.
Ethical aspects
This research project was approved by the Research Ethics
Committee of the Federal University of Sergipe and fol-
lowed resolution 466/12 of the National Council of Ethics
in Research. All participants were volunteers and digitally
signed the Free and Informed Consent Form.
Study participants
Participants were recruited through announcements of the
research on media and social networking platforms in Bra-
zil. The collection of data was performed online during the
COVID-19 pandemic (April 2020) through Google Forms.

Individuals aged between 18 and 59 years, irrespective of
their gender, were invited to participate. The individuals
who did not adhere to the informed consent, had an estab-
lished diagnosis of dysphonia or laryngeal alterations, was
diagnosed with COVID-19, and foreigners or non-residents
of Brazil were excluded. To meet the selection criteria, the
participants answered a sample questionnaire.

There were 561 volunteers who participated in the selec-
tion stage, of which 468 met the eligibility criteria. There
were 346 women and 122 men (mean age, 36 years and eight
months; standard deviation [SD], 10.21). The participants
were divided into two groups according to the purpose of
wearing the face mask: the Working Group (WG), with 289
individuals who wore the face masks for professional and
essential activities during the pandemic; and the Essential
Activities Group (EAG), which comprised of 179 individu-
als who wore the face masks only to perform essential activi-
ties during the pandemic. In the present study, visits to
health services, purchase of medicines, food and beverages
were considered essential activities, and any activity for
occupational purposes, including the provision of essential
services, was considered professional activities.15
Outcomes
The outcomes evaluated were self-perception of vocal
fatigue; vocal tract discomfort; and vocal effort, speech
intelligibility, auditory feedback, and coordination between
speech and breathing.

To verify the perception of vocal fatigue while wearing
the face mask, all participants answered the Vocal Fatigue
Index (VFI), which had been translated to Brazilian Portu-
guese.16 The VFI is composed of 17 questions on the fre-
quency of occurrence on a 5-point Likert Scale between
zero (never) and four (always) and which must be answered
individually. The questions are subdivided into five factors:
tiredness and vocal impairment, avoiding use of voice, phys-
ical discomfort, improvement of vocal symptoms with rest,
and total. The calculation was performed according to the
orientation of the authors.

To verify the perception of vocal tract discomfort while
wearing the face mask, all participants responded to the
Vocal Tract Discomfort Scale translated into Brazilian Por-
tuguese.17 The Vocal Tract Discomfort Scale is composed
of eight symptoms that should be evaluated individually to
assess the frequency and intensity on a 6-point Likert Scale
between zero (never) and six (always and/or extreme). The
calculation was performed by adding the frequency and
intensity of discomfort.

To analyze the self-perception of vocal effort, speech
intelligibility, auditory feedback, and coordination between
speech and breathing, with and without wearing the face
mask, a questionnaire elaborated by the authors was used.
The participants evaluated self-perception of the frequency
of difficulty in each parameter on a 5-point Likert Scale
between zero (never) and five (always).

Participants also answered a characterization question-
naire with questions about: age (years), profession time
(years), daily workload (hours), gender (female and/or
male), educational level (elementary school and/or high
school and/or university education and/or postgraduate
studies), workplace during the pandemic (at home and/or
regular workplace and/or both), mask type most often used
(N95 mask and/or disposable mask and/or cloth mask),
adaptation of the mask on the face (loose and/or comfort-
able/tight).
Data analysis
The data were analyzed with the SPSS version 25.0 (IBM
Corporation, Armonk, NY). Descriptive and inferential sta-
tistics were used for analysis. The description of the nominal
qualitative variables was determined by means of relative
and absolute frequency. The description of the quantitative
variables was determined by measures of variability (SD),
central tendency (mean and median), and position (first and
third quartile).

The normality of quantitative variables was analyzed
with the Shapiro-Wilk test. The comparison of qualitative
and quantitative ordinal variables between the groups was
performed with the Mann-Whitney U test. The comparison
of ordinal qualitative variables with and without wearing
the mask in each group was performed with the Wilcoxon
Test. The association between the groups and the nominal
qualitative variables was performed with the Pearson’s chi-
squared test. A significance level of 5% was considered in all
inferential analyses.
RESULTS
There were 468 Brazilian participants in this study, of which
346 were women and 122 were men, with a mean age of
36 years and 8 months (SD = 10.21). The WG had 289 indi-
viduals, with 221 (76.5%) women and 68 (23.5%) men. The
EAG comprised of 179 individuals, with 125 (69.8%)
women and 54 (30.2%) men.



TABLE 1.
Comparison of the Quantitative Variables of Sample Characterization According to the Group

Variable Group Mean SD 1Q Median 3Q P Value

Age (years) EAG 36.97 10.67 28.00 37.00 46.00 0.576

WG 36.51 9.92 29.00 35.00 43.00

Profession time (years) EAG 12.07 9.56 3.00 10.00 19.00 0.742

WG 11.62 9.23 4.00 10.00 17.50

Daily workload (hours) EAG 6.45 3.32 4.00 6.00 8.00 0.101

WG 7.77 2.28 6.00 8.00 8.00

Abbreviations: 1Q, first quartile; 3Q, third quartile; EAG, Essential Activities Group; SD, standard deviation; WG, Work Group.

Mann-whitney U test.
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The groups were homogeneous with regard to age, sex,
education, profession time, daily workload, and adaptation
to face masks. There was a higher frequency of usage of cloth
masks in the EAG (P< 0.001), especially by participants who
were working from home (P< 0.001) (Tables 1 and 2).

As shown in Table 3, there were significantly higher
scores of vocal fatigue symptoms in the domains of tiredness
and voice impairment (P = 0.001), avoidance of voice use
(P = 0.046), and total (P = 0.016) in the WG as compared
with the EAG.

There was a significantly higher frequency (P < 0.001)
and intensity (P < 0.001) of vocal tract discomfort in the
WG relative to the EAG (Table 4).

There was an increase in vocal effort, difficulty in speech
intelligibility, difficulty in coordinating speech, and breath-
ing in both groups, and reduction of auditory feedback
when the conditions with and without face masks were com-
pared (P < 0.001; Table 5). Higher frequencies of vocal
effort (P = 0.017), difficulty with speech intelligibility
(P = 0.003), and difficulty in coordinating speech and
breathing (P = 0.003) were observed in those wearing the
face mask in the WG when compared to the EAG, as shown
in Table 6.
DISCUSSION
Using face masks in Brazil, during the existing COVID-19
pandemic, has become mandatory for both essential and
professional activities, and it is assumed to continue for a
long time. Therefore, it becomes important to identify the
consequences of their use for vocal health to provide evi-
dence for the development of strategic measures to optimize
vocal use with the face mask.

The results showed more use of the cloth mask by the
EAG, during the pandemic. As the market is unable to ful-
fill the increased demand for masks,8 due to its mandatory
use, there are recommendations for its home manufacture.
For essential activities, World Health Organization recom-
mends the use of a three-layer cloth mask to protect against
contagion and virus proliferation.1

Most of the participants in the EAG reported to be work-
ing from home during the pandemic. Several non-essential
sectors have shifted their professional activities to home offi-
ces, which has contributed to social distancing measures,
and does not require the use of face masks for occupational
purposes.18

The WG had significantly higher scores for symptoms of
vocal fatigue for tiredness and voice impairment, avoidance
of voice use and total in the WG, in comparison to the
EAG. Vocal fatigue is the primary perception of increased
vocal effort, which increases with use and improves with
rest.19 It is usually due to increased demand for use or vocal
load, leading to the perception of vocal effort or discomfort,
decreased flexibility and pitch range, and vocal projection.20

Vocal fatigue is defined as a set of symptoms of self-percep-
tion,19,21−24 a negative physiological consequence for a
vocal load of task19; a perceived progressive increase in pho-
natory effort and loss of phonatory skills25,26; and a quanti-
fiable decrease in both in functional performance and voice
perception, which influences the vocal task performance.27

Although vocal fatigue can improve with adequate vocal
rest,19 in the present study, there was no improvement of
symptoms after rest. Vocal fatigue has three mechanisms:
mucosal fatigue, muscle fatigue, and mental fatigue.19 Men-
tal or central fatigue is related to tiredness and the feeling of
effort. Thus, it is believed that during the COVID-19 pan-
demic, symptoms of vocal fatigue are associated with mental
fatigue. There have been several effects of social isolation in
the COVID-19 pandemic. The psychological symptoms of
depression and anxiety has affected previously healthy peo-
ple.28 A recent study reported on the influence of stress on
vocal health.29 Accordingly, in the present study, there was
no difference between the groups regarding the physical dis-
comfort related to fatigue resulting from the use of face
masks. However, this information is an extrapolation and
cannot be confirmed from the analysis of the present study.
Other studies need to investigate the duration of rest and per-
form a causal analysis to confirm this information.

The use of face masks for professional and essential activ-
ities by the participants of the WG increased the tiredness
and voice impairment, avoidance of voice used, and total
vocal fatigue. However, except for the avoidance of voice
used, in which those in the EAG presented borderline val-
ues, both groups had scores above the cutoff point in the



TABLE 3.
Comparison of Self-Perception of Vocal Fatigue Symptoms According to the Group

Variable Group Mean SD 1Q Median 3Q P Value

Tiredness and voice impairment EAG 7.41 5.74 2.00 7.00 11.00 0.001*

WG 9.38 6.34 4.00 9.00 14.00

Avoidance of voice use EAG 3.54 2.77 1.00 3.00 5.00 0.046*

WG 4.07 2.89 2.00 4.00 6.00

Physical discomfort EAG 1.96 2.59 0.00 1.00 3.00 0.316

WG 2.28 2.75 0.00 1.00 4.00

Improvement of voice symptoms with rest EAG 5.30 4.56 0.00 5.00 10.00 0.079

WG 6.07 4.42 2.00 6.00 9.50

Total EAG 19.61 7.96 13.00 18.00 25.00 0.016*

WG 21.66 8.99 15.00 21.00 27.00

Abbreviations: 1Q, first quartile; 3Q, third quartile; EAG, Essential Activities Group; SD, standard deviation; WG, Work Group.

Mann-Whitney U test.

*p<0.05

TABLE 2.
Comparison of the Qualitative Variables of Sample Characterization According to the Group

Variable Group P Value

EAG WG

Gender Female n 125 221 0.129

% 69.8% 76.5%

Male n 54 68

% 30.2% 23.5%

Educational level Elementary School n 0 1 0.217

% 0.0% 0.3%

High School n 18 19

% 10.1% 6.6%

University Education n 53 107

% 29.6% 37.0%

Postgraduate Studies n 108 162

% 60.3% 56.1%

Workplace during the pandemic At home n 168 17 <0.001*
% 93.9% 5.9%

Regular workplace n 6 182

% 3.4% 63.0%

Both n 5 90

% 2.8% 31.1%

Mask type N95 mask n 3 41 <0.001*
% 1.7% 14.3%

Disposable mask n 15 50

% 8.4% 17.5%

Cloth mask n 160 195

% 89.8% 68.2%

Adaptation of the mask on the face Loose n 11 23 0.069

% 6.1% 8.0%

Comfortable n 139 196

% 77.7% 67.8%

Tight n 29 70

% 16.2% 24.2%

Abbreviations:%, percent; EAG, Essential Activities Group; n, number; WG, Work Group.

Pearson’s chi-squared test.

*p<0.05
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TABLE 4.
Comparison of Self-Perception of Vocal Tract Discomfort According to the Group

Variable Group Mean SD 1Q Median 3Q P Value

VTDS frequency EAG 4.98 6.18 0.00 3.00 7.00 <0.001*
WG 7.87 8.36 1.00 6.00 12.00

VTDS intensity EAG 9.44 12.35 0.00 5.00 13.00 <0.001*
WG 14.72 15.70 2.00 10.00 22.00

Abbreviations: 1Q, first quartile; 3Q, third quartile; EAG, Essential Activities Group; SD, standard deviation; WG, Work Group.

Mann-Whitney U test.

*p<0.05

TABLE 5.
Comparison of Self-Perception of Vocal Effort, Difficulty with Speech Intelligibility, Auditory Feedback, and Difficulty to
Coordinate Speech and Breathing According to the Use of the Mask

Variable Group With Mask Without Mask P Value

Mean SD 1Q Median 3Q Mean SD 1Q Median 3Q

Vocal effort EAG 1.99 1.21 1.00 2.00 3.00 0.57 0.72 0.00 0.00 1.00 <0.001*
WG 2.28 1.24 1.00 2.00 3.00 0.66 0.90 0.00 0.00 1.00 <0.001*

Difficulty with speech intelligibility EAG 1.65 1.12 1.00 2.00 2.00 0.71 0.84 0.00 1.00 1.00 <0.001*
WG 1.97 1.09 1.00 2.00 3.00 0.83 0.95 0.00 1.00 1.00 <0.001*

Auditory feedback EAG 2.73 1.35 2.00 3.00 4.00 3.24 1.34 3.00 4.00 4.00 <0.001*
WG 2.68 1.26 2.00 3.00 4.00 3.24 1.28 3.00 4.00 4.00 <0.001*

Difficulty to coordinate speech and

breathing

EAG 1.50 1.27 0.00 1.00 2.00 0.52 0.84 0.00 0.00 1.00 <0.001*
WG 2.04 1.46 1.00 2.00 3.00 0.74 1.14 0.00 0.00 1.00 <0.001*

Abbreviations: 1Q, first quartile; 3Q, third quartile; EAG, Essential Activities Group; SD, standard deviation; WG, Work Group.

Wilcoxon test.

*p<0.05

TABLE 6.
Comparison of Self-Perception of Vocal Effort, Difficulty with Speech Intelligibility, Auditory Feedback and, Difficulty to
Coordinate Speech and Breathing According to the Group

Variable Group Mean SD 1Q Median 3Q P Value

Vocal effort (with mask) EAG 1.99 1.21 1.00 2.00 3.00 0.017*

WG 2.28 1.24 1.00 2.00 3.00

Vocal effort (without mask) EAG 0.57 0.72 0.00 0.00 1.00 0.581

WG 0.66 0.90 0.00 0.00 1.00

Difficulty with speech

intelligibility (with a mask)

EAG 1.65 1.12 1.00 2.00 2.00 0.003*

WG 1.97 1.09 1.00 2.00 3.00

Difficulty with speech

intelligibility (without a mask)

EAG 0.71 0.84 0.00 1.00 1.00 0.263

WG 0.83 0.95 0.00 1.00 1.00

Auditory

feedback (with mask)

EAG 2.73 1.35 2.00 3.00 4.00 0.516

WG 2.68 1.26 2.00 3.00 4.00

Auditory

feedback (without mask)

EAG 3.24 1.34 3.00 4.00 4.00 0.905

WG 3.24 1.28 3.00 4.00 4.00

Difficulty to coordinate

speech and breathing (with a mask)

EAG 1.50 1.27 0.00 1.00 2.00 0.003*

WG 2.04 1.46 1.00 2.00 3.00

Difficulty to coordinate

speech and breathing (without a mask)

EAG 0.52 0.84 0.00 0.00 1.00 0.346

WG 0.74 1.14 0.00 0.00 1.00

Abbreviations: 1Q, first quartile; 3Q, third quartile; EAG, Essential Activities Group; SD, standard deviation; WG, Work Group.

Mann-Whitney U test.

*p<0.05
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other domains of the VFI instrument validated in Brazilian
Portuguese.16 Nevertheless, the WG showed significantly
higher values than the EAG, which indicates that the use of
the voice associated with the face masks could produce
more symptoms of tiredness and restriction related to the
vocal use during professional activities. It is hypothesized
that these findings may be related to muscle fatigue due to
difficulties in the respiratory level, resulting from a reduc-
tion in the inspiratory flow. These may also be due to a
physical obstacle to the projection in the resonant and/or
articulatory level, and the loss of visual feedback and articu-
latory movements, which can attenuate the sound of the
voice with the use of the face mask.10 As a result, there may
be overload at the glottic level, which can increase the
effort.

In the present study, WG participants had a higher fre-
quency and intensity of discomfort in the vocal tract than
those in the EAG. Discomfort is a subjective and sensory
perception, which represents condition that compromises
the standard of functionality.30 It can be related to discom-
fort in the laryngopharyngeal region, or musculoskeletal
discomfort.31 The discomfort in the vocal tract seems to be
less related to the vocal quality and more related to the
physical sensations associated with the production of the
voice, such as fatigue and effort.17 The symptoms, evi-
denced in this research, may be related to the need to
increase vocal intensity and inefficient respiratory support
during the mask use, in addition to the general body factors.
Voice intensity is related to respiratory support and effi-
ciency in glottal closure.32 In the absence of adequate aerial
support, excess glottic coaptation is common, generating
effort to the emission. Thus, the participants of this
research, to compensate for the sound attenuation of
their voice because of the mask, used their voice at a higher
intensity.

Other aspects were those related to the outcomes of vocal
effort, speech intelligibility, auditory feedback, and pneumo-
phono-articulatory coordination. Participants from both
the groups reported a greater perception of difficulties
related to these aspects with face masks. The decrease in
auditory feedback may be related to the sound attenua-
tion as previously described. Simple face masks attenuate
the sound by 3−4 dB and N95 masks attenuate the sound
up to 12 dB. The frequencies most affected are between
2000 and 7000 Hz, which are important for speech intelli-
gibility.10 The lack of adequate auditory feedback can,
therefore, be responsible for changes in vocal quality by
reduced vocal monitoring ability.33

In this research, it was found that the WG had more
difficulty in coordinating breathing and speech with the
use of the face mask, in comparison to the EAG, perhaps
because of the greater amount of voice used and not the
vocal demand itself, since the groups did not differ in
relation to this variable. The findings infer that the use
of the equipment alters the pneumo-phono-articulatory
coordination, which results from the harmonic interrela-
tion of the aerodynamic forces of breathing, myoelastic
forces of the larynx and muscle forces of the articulation.
The pneumo-phono-articulatory incoordination can
markedly compromise speech intelligibility, even when
there is discrete deviation.32 In this context, the present
study found greater difficulties in speech intelligibility in
the WG.

Speech intelligibility is the result of the complex phono
articulatory processes. The face mask is responsible for the
decrease of speech intelligibility, since it hinders inspira-
tion, adequate control of breathing and its articulatory
pauses, besides attenuating the vocal intensity, restricting
the projection of sound in space; and limiting articulatory
movements. It also prevents the support of visual articula-
tory feedback among speakers. The decrease in auditory
feedback, the difficulty in speech intelligibility, and the dif-
ficulty in coordinating speech and breathing can generate
compensatory vocal effort. The concept of vocal effort is
multidimensional and is related to individual experience,
association of a physiological component with external per-
ception, level of efforts for vocal production, conditions of
the communicating environment, and increased vocal
load.27

The findings of the present study reflect that the partici-
pants who wore a face mask for professional and essential
activities, had a higher discomfort in the vocal tract, showed
effort when using their voice, had difficulty with speech
intelligibility, and coordination of speech and breathing,
which was directly related to the vocal fatigue presented.
Based on the results of the study, the participants refuted
the null hypothesis and accepted the research hypothesis.

The present study has limitations regarding the lack of
vocal assessment of the participants, considering the restric-
tions to the development of research and individual data
collection during the pandemic, and regarding the control
of the vocal dose. Further research on the topic should be
carried out, considering aspects such as influence of sociode-
mographic, occupational variables and previous vocal char-
acteristics, such as vocal complaints and (or) dysphonia on
the impact of wearing a face mask for communication,
effects of communication training for vocal improvement
with the use of face masks, and longitudinal impact of wear-
ing a face mask on communication, especially after profes-
sionals resume work in their usual environments. Such
investigations become necessary in view of the current sce-
nario, indicating that the mandatory use of a face mask can
last for a long time.
CONCLUSION
The face mask increases the perception of vocal effort, diffi-
culties in speech intelligibility, auditory feedback, and diffi-
culty in coordinating speech and breathing, regardless of
the purpose of use. There is a greater perception of symp-
toms of vocal fatigue and discomfort, effort, difficulties in
speech intelligibility, and coordination of speech and
breathing in individuals who use the face masks for profes-
sional and essential activities.
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Sa�ude. 2020;29. https://doi.org/10.5123/S1679-49742020000200009.

3. Yu X, Yang R. COVID-19 transmission through asymptomatic car-
riers is a challenge to containment. Influenza Other Respi Viruses.
2020. https://doi.org/10.1111/irv.12743.

4. Kucharski AJ, Russell TW, Diamond C, et al. Early dynamics of
transmission and control of COVID-19: a mathematical modelling
study. Lancet Infect Dis. 2020;20:553–558. https://doi.org/10.1016/
S1473-3099(20)30144-4.

5. Leung CC, Lam TH, Cheng KK. Mass masking in the COVID-19 epi-
demic: people need guidance. Lancet. 2020;395:945. https://doi.org/
10.1016/S0140-6736(20)30520-1.

6. Leung NHL, Chu DKW, Shiu EYC, et al. Respiratory virus shedding
in exhaled breath and efficacy of face masks. Nat Med. 2020;26:676–
680. https://doi.org/10.1038/s41591-020-0843-2.

7. van der Sande M, Teunis P, Sabel R. Professional and home-made face
masks reduce exposure to respiratory infections among the general
Population.. PLoS One. 2008;3:e2618. https://doi.org/10.1371/journal.
pone.0002618.

8. Howard J, Huang A, Li Z, et al. Face mask against COVID-19: an evi-
dence review. Br Med J. 2020:1–8. https://doi.org/10.20944/pre-
prints202004.0203.v1.

9. ANVISA AN de VS. Nota Técnica GVIMS/GGTES/ANVISA No 04/
2020. 2020. Brazil.

10. Goldin A, Weinstein B, Shiman N. How do medical masks degrade
speech perception? Hear Rev. 2020;27:8–9.

11. Balata PMM, Silva HJ, Pernambuco LA, et al. Electrical activity
of extrinsic laryngeal muscles in subjects with and without dysphonia. J
Voice. 2015;29:129.e9–129.e17. https://doi.org/10.1016/j.jvoice.2014.03.012.

12. Redenbaugh MA, Reich AR. Surface EMG and related measures in
normal and vocally hiperfunctional speakers. J Speech Hear Disord.
1989;54:68–73.

13. Hocevar-Boltezar I, Janko M, Zargi M. Role of surface EMG in diag-
nostics and treatment of muscle tension dysphonia. Acta Otolaryngol.
1998;118:739–743.

14. Behlau M, Zambon F, Moreti F, et al. Voice self-assessment protocols:
different trends among organic and behavioral dysphonias. J Voice.
2017;31:112.e13–112.e27. https://doi.org/10.1016/j.jvoice.2016.03.014.

15. Lippi G, Henry BM, Bovo C, et al. Health risks and potential remedies
during prolonged lockdowns for coronavirus disease 2019 (COVID-19).
Diagnosis. 2020;7:85–90. https://doi.org/10.1515/dx-2020-0041.
16. Zambon F, Moreti F, Ribeiro VV, et al. Vocal fatigue index: valida-
tion and cutoff values of the Brazilian version. J Voice. 2020. In press.

17. Rodrigues G, Zambon F, Mathieson L, et al. Vocal tract discomfort in
teachers: its relationship to self-reported voice disorders. J Voice.
2013;27:473–480. https://doi.org/10.1016/j.jvoice.2013.01.005.

18. von Gaudecker H, Holler R, Janys L, et al. Labour supply in the early
stages of the COVID-19 pandemic: empirical evidence on hours, home
office, and expectations. IZA Discussion Paper Series. 2020:1–25. IZA
DP No. 13158.

19. Solomon NP. Vocal fatigue and its relation to vocal hyperfunction. Int
J Speech Lang Pathol. 2008;10:254–266. https://doi.org/10.1080/
14417040701730990.

20. Abou-Rafée M, Zambon F, Badar�o F, et al. Vocal fatigue in dys-
phonic teachers who seek treatment. CoDAS. 2019;31:2–7. https://doi.
org/10.1590/2317-1782/20182018120.

21. Kostyk BE, Putnam Rochet A. Laryngeal airway resistance in teachers
with vocal fatigue: a preliminary study. J Voice. 1998;12:287–299.
https://doi.org/10.1016/S0892-1997(98)80019-2.

22. Gotaas C, Starr CD. Vocal fatigue among teachers. Folia Phoniatr
Logop. 1993;45:120–129. https://doi.org/10.1159/000266237.

23. Nanjundeswaran C, Jacobson BH, Gartner-Schmidt J, et al. Vocal
Fatigue Index (VFI). J Voice. 2015;29:433–440. https://doi.org/
10.1016/j.jvoice.2014.09.012.

24. Kitch JA, Oates J. The perceptual features of vocal fatigue as
self-reported by a group of actors and singers. J Voice. 1994;8:207–
214.

25. Cercal GCS, Paula AL de, Novis JMM, et al. Vocal fatigue in profes-
sors at the beginning and end of the school year. CoDAS. 2020. https://
doi.org/10.1590/2317-1782/20192018233.

26. McCabe DJ, Titze IR. Chant therapy for treating vocal fatigue among
public school teachers. Am J Speech Lang Pathol. 2002;11:356. https://
doi.org/10.1044/1058-0360(2002/040).

27. Hunter EJ, Cantor-Cutiva LC, van Leer E, et al. Toward a consensus
description of vocal effort, vocal load, vocal loading, and vocal fatigue.
J Speech Lang Hear Res. 2020;63:509–532. https://doi.org/10.1044/
2019_JSLHR-19-00057.

28. R€ohr S, M€uller F, Jung F, et al. Psychosoziale Folgen von Quar-
ant€anemaßnahmen bei schwerwiegenden Coronavirus-Ausbr€uchen:
ein Rapid Review. Psychiatr Prax. 2020;47:179–189. https://doi.org/
10.1055/a-1159-5562.

29. Giannini SPP, Latorre MDRDDO, Fischer FM, et al. Teachers’ voice
disorders and loss of work ability: a case-control study. J Voice.
2015;29:209–217. https://doi.org/10.1016/j.jvoice.2014.06.004.

30. Badar�o FAR, Ara�ujo RC, Behlau M. Vocal discomfort in individuals
with cervical complaints : an approach based onself-assessment ques-
tionnaires. Audiol Commun Res. 2014;19:215–221. https://doi.org/
10.1590/S2317-64312014000300003.

31. Mathieson L, Hirani SP, Epstein R, et al. Laryngeal manual therapy: a
preliminary study to examine its treatment effects in the management
of muscle tension dysphonia. J Voice. 2009;23:353–366. https://doi.
org/10.1016/j.jvoice.2007.10.002.

32. Behlau M. Voz: O Livro Do Especialista. 1st ed. Rio de Janeiro:
Revinter; 2001.

33. Prado A do C. Principal features of hearing impaired’s voice produc-
tion. Rev CEFAC. 2007;9:404–410. https://doi.org/10.1590/S1516-
18462007000300014.

https://doi.org/10.1016/j.jvoice.2020.09.006
https://www.who.int/csr/don/12-january-2020-novel-coronavirus-china/en/
https://www.who.int/csr/don/12-january-2020-novel-coronavirus-china/en/
https://doi.org/10.5123/S1679-49742020000200009
https://doi.org/10.1111/irv.12743
https://doi.org/10.1016/S1473-3099(20)30144-4
https://doi.org/10.1016/S1473-3099(20)30144-4
https://doi.org/10.1016/S0140-6736(20)30520-1
https://doi.org/10.1016/S0140-6736(20)30520-1
https://doi.org/10.1038/s41591-020-0843-2
https://doi.org/10.1371/journal.pone.0002618
https://doi.org/10.1371/journal.pone.0002618
https://doi.org/10.20944/preprints202004.0203.v1
https://doi.org/10.20944/preprints202004.0203.v1
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0009
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0009
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0009
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0010
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0010
https://doi.org/10.1016/j.jvoice.2014.03.012
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0012
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0012
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0012
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0013
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0013
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0013
https://doi.org/10.1016/j.jvoice.2016.03.014
https://doi.org/10.1515/dx-2020-0041
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0016
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0016
https://doi.org/10.1016/j.jvoice.2013.01.005
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0018
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0018
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0018
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0018
https://doi.org/10.1080/14417040701730990
https://doi.org/10.1080/14417040701730990
https://doi.org/10.1590/2317-1782/20182018120
https://doi.org/10.1590/2317-1782/20182018120
https://doi.org/10.1016/S0892-1997(98)80019-2
https://doi.org/10.1159/000266237
https://doi.org/10.1016/j.jvoice.2014.09.012
https://doi.org/10.1016/j.jvoice.2014.09.012
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0024
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0024
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0024
https://doi.org/10.1590/2317-1782/20192018233
https://doi.org/10.1590/2317-1782/20192018233
https://doi.org/10.1044/1058-0360(2002/040)
https://doi.org/10.1044/1058-0360(2002/040)
https://doi.org/10.1044/2019_JSLHR-19-00057
https://doi.org/10.1044/2019_JSLHR-19-00057
https://doi.org/10.1055/a-1159-5562
https://doi.org/10.1055/a-1159-5562
https://doi.org/10.1016/j.jvoice.2014.06.004
https://doi.org/10.1590/S2317-64312014000300003
https://doi.org/10.1590/S2317-64312014000300003
https://doi.org/10.1016/j.jvoice.2007.10.002
https://doi.org/10.1016/j.jvoice.2007.10.002
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0032
http://refhub.elsevier.com/S0892-1997(20)30356-8/sbref0032
https://doi.org/10.1590/S1516-18462007000300014
https://doi.org/10.1590/S1516-18462007000300014

	Effect of Wearing a Face Mask on Vocal Self-Perception during a Pandemic
	INTRODUCTION
	MATERIAL AND METHODS
	Design
	Ethical aspects
	Study participants
	Outcomes
	Data analysis

	RESULTS
	DISCUSSION
	CONCLUSION
	Conflict of Interest
	SUPPLEMENTARY DATA
	REFERENCES



