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ABSTRACT

Purpose: This study aims to analyze the self-perception of vocal effort,
vocal signs and symptoms, and vocal fatigue in teachers before and during
the COVID-19 pandemic; and factors related to sociodemographic and
occupational data that could predict self-perception during the pandemic
Methods: Participants were 263 Brazilian teachers working from in-home office
during the pandemic. They answered a questionnaire on sociodemographic
and occupational data, adapted Borg CR10-BR for vocal effort ratings,
Vocal Signs and Symptoms List, and Vocal Fatigue Index. The vocal self-
assessment questionnaires were answered twice, considering the period
before and during the pandemic. Results: The self-perception of vocal
effort, vocal signs and symptoms, and vocal fatigue during the pandemic in
teachers was lower than before the pandemic. In comparing outcomes due to
vocal complaints, teachers with no vocal complaints presented lower values
than those with vocal complaints. Teachers with vocal complaints during
the pandemic showed greater self-perception of vocal fatigue. Teachers at
early education, elementary, and high schools self-reported more vocal signs
and symptoms before than during the pandemic. Conclusion: In general,
teachers report decreased vocal effort and vocal signs and symptoms during
the COVID-19 pandemic. Teachers with vocal complaints have a higher
perception of vocal effort, vocal signs and symptoms, and vocal fatigue.
The presence of vocal complaints and the variables related to vocal demand
during the pandemic are related to the perception of vocal effort, vocal signs
and symptoms, and vocal fatigue.
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RESUMO

Objetivo: Analisar a autopercepgao de esfor¢o vocal, sinais e sintomas vocais
e fadiga vocal em professores antes e durante a pandemia da COVID-19;
e os fatores relacionados a dados sociodemograficos e ocupacionais
que pudessem prever a autopercep¢ao durante a pandemia. Métodos:
Participaram do estudo 263 professores brasileiros que estavam trabalhando
em home office durante a pandemia. Eles responderam um questionario
sobre dados sociodemograficos e ocupacionais, escala de Borg CR10-BR
adaptada para classificagdo de esforgo vocal, Lista de Sinais e Sintomas
Vocais e Indice de Fadiga Vocal. Os questionarios de autoavaliagdo vocal
foram respondidos duas vezes, considerando antes e durante a pandemia.
Resultados: A autopercepgao de esfor¢o vocal, sinais e sintomas vocais e
fadiga vocal durante a pandemia em professores foi menor do que antes da
pandemia. Na comparacdo dos desfechos por queixa vocal, os professores
sem queixa vocal apresentaram valores menores do que aqueles com queixa
vocal. Professores com queixas vocais durante a pandemia apresentaram
maior autopercepcdo de fadiga vocal. Professores de educagdo infantil,
ensino fundamental e ensino médio relataram mais sinais e sintomas vocais
antes do que durante a pandemia. Conclusdo: Em geral, os professores
relatam diminuicao do esforco vocal e dos sinais e sintomas vocais durante
a pandemia de COVID-19. Professores com queixas vocais apresentam
maior percepcao de esforco vocal, sinais e sintomas vocais e fadiga vocal.
A presenga de queixas vocais e as variaveis relacionadas a demanda vocal
durante a pandemia estao relacionadas a percepgao de esforgo vocal, sinais
e sintomas vocais e fadiga vocal.

Palavras-chave: COVID-19; Pandemia; Professor; Voz; Distarbios da voz
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INTRODUCTION

Coronavirus disease (COVID-19) caused by the SARS-
Cov-2 virus has spread rapidly worldwide. WHO has advised
on protective measures to control the spread of the disease
as it spreads mainly through contact between people™.These
guidelines include hygiene measures, social distancing norms,
and isolation strategies® .

Some professionals had to adapt to their workplace because
of the measures to contain the disease transmission. While
some professionals continued their activities from workplaces
with adaptations to security measures, some began to perform
their activities from in-home offices and some initially worked
from in-home offices and eventually from their workplaces.
The teachers were one of the professionals who had to readapt
their activities®.

Teachers are essential in the educational process, and their
voice is a fundamental instrument and one of the main teaching
and learning resources™. In usual working conditions, teachers
are considered as professionals who are at risk to develop voice
disorders®? .

The main risk factors to teachers’ voice include high vocal
demand, working conditions, vocal behavior, general health,
and individual predisposition®. Teachers under usual working
conditions often experience vocal effort (VE), vocal symptoms,
and vocal fatigue, which are generally related to the risk factors
mentioned above®.

During the pandemic, teachers had to modify their work to
adapt to the home office modality. In this modality, teachers had
to adapt to the environment, planning strategies, and activities
that contribute to the teaching and distance learning process®.
Classes were held in a digital (synchronous and asynchronous)
environment®.

Adaptation to the home office occurred without providing
training on vocal use in the online modality and without an
ergonomic structure suitable at home for the performance of
the function. Some teachers presented vocal symptoms in the
transition from face-to-face teaching to online synchronous
teaching!!?. These symptoms include hoarseness, vocal fatigue,
VE, pain or ardor in the throat, weakening of the voice, irritation
or dryness of the larynx, frequent need to clear the throat or
cough, and frequent need to drink water!'?.

Given the adaptations made by teachers during the pandemic,
it is necessary to understand the changes in self-perception of
VE, vocal signs and symptoms, and vocal fatigue; and analyze
the factors that influence this self-perception. These data will
allow us to understand the current needs of this professional
class, and can be used to propose actions to improve the vocal
health of teachers.

The research had the following objectives: a) to analyze
the self-perception of VE, vocal signs and symptoms, and
vocal fatigue in teachers before and during the pandemic;
and b) to analyze the factors related to sociodemographic and
occupational data that could predict self-perception during
the pandemic
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METHODS

Design

This research is an observational and analytical study.

Ethics Approval

The Research Ethics Committee of the Universidade Estadual do
Centro-Oeste approved this study (CAAE 32190820.4.1001.8967;
n. 4,059,026), and all subjects digitally signed the Free and
Informed Consent Form.

Sample

The participants were recruited via email and social
networks in Brazil. Data were collected online during the
COVID-19 pandemic (June and July 2020) via Google Forms.
The participants answered only once the survey, which consisted
of two answers for each instrument, being that in the first
response they should consider the pre-pandemic period (school
year 2019); and in the second they should consider the current
moment, during the pandemic (from school year 2020 to the
date of data collection).

The inclusion criteria were as follows: They must be
Brazilian citizens who were teachers performing teaching
activities exclusively at home/home office and aged between
18 and 59 years, irrespective of gender. The exclusion criteria
were as follows: participants who reported previous hearing
complaints and upper airway diseases (such as sinusitis,
pharyngitis, or laryngitis) on the day of completion of the
study, and teachers who did not live or work in Brazil during
the COVID-19 pandemic. For the selection, the participants
answered a questionnaire on the eligibility criteria.

The sample size was calculated using a dependent t-test.
The parameters adopted for the test were a 5%, f 10%, and
K 90%. The total VFI scores before and during the pandemic
were used for the calculation. The following parameters were
used: standard deviation of 12.72 points and mean difference
of 3.72. The sample size was 124 participants.

An online questionnaire on sociodemographic and occupational
data, the adapted Borg CR10-BR for VE ratings'", the SSL,
and the VFI were employed for data collection. The vocal self-
assessment questionnaires were answered twice: a) considering
the pre-pandemic period (school year 2019); and b) considering
the period during the pandemic (from school year 2020 to the
date of data collection). Data were collected in a single session.

In the questionnaire on sociodemographic and occupational
data, participants answered questions on the following: age,
working time (years), weekly workload (hours), weekly vocal
workload (hours), gender (female or male), school type (public,
private, both), vocal complaints (before the pandemic, during
the pandemic, both before and during the pandemic, and no
vocal complaints), workplace during the pandemic (home office
and preferably at home), education level they work in (Level
| - Early Education and Elementary School, Level 11 - Upper
Elementary and High School, Level 1l - Higher Education),
and professional activities (face-to-face classes, preparing
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classes, preparing activities for students, face-to-face meetings,
recording videos of classes, giving online classes, virtual
meetings, and taking questions over phone). The selection of
variables was performed through a mapping of risk factors for
voice in scientific publications with teachers.

The adapted Borg CR10-BR for VE ratings'V translated
and adapted for Brazilian Portuguese was used to measure the
self-perception of VE teachers. For this, participants should
grade the VE level between 0 “no VE” and 10 “maximum
VE.” A response value between 1 and 10 was considered for
data analysis.

The SSL®, translated into Brazilian Portuguese, was used
to measure the self-assessment of vocal signs and symptoms®.
The SSL contains 14 items and contemplates the presence of the
symptom®®, The total score of the questionnaire was calculated
by simple summation, according to the authors’ instructions.
The present study did not analyze the relationship between
symptoms and work. The range of the instrument is between
0 and 14 points.

The VFI validated in the Brazilian Portuguese version was
used to analyze the perception of vocal fatigue symptoms'?.
The VFI consists of 17 items divided into the following factors:
fatigue and vocal limitation, vocal restriction, physical discomfort
associated with voice, and recovery of symptoms with vocal
rest. The total domain of the instrument was also considered.
The questions were marked according to the frequency of their
occurrence, between (0) never and (4) always. Scores were
calculated based on the authors’ recommendations. The range
of the instrument is between 0 and 68 points.

Data analysis

The dependent variables were the self-perception of VE,
vocal signs and symptoms, and vocal fatigue symptoms.
The independent variables were sociodemographic and
occupational data.

The data were analyzed descriptively and inferentially.
SPSS 25.0 software was used. Further, a significance level of
5% was used for all inferential analyses.

The variables were described using measures of frequency,
variability, central tendency, and position.

To verify the influence of the independent variables that
is, education level the teachers’ work in, vocal complaint, and
time—on the scores of the dependent variables, a repeated-
measures ANOVA was conducted. In cases where there was a
statistical difference, Tukey’s test was performed for multiple
comparisons.

Multiple linear regression analysis was used to analyze
the association between the independent variables and each
of the dependent variables. The total score of the three self-
assessment instruments was used as the dependent variables.
Thus, the nominal qualitative variables with multiple categories
were transformed into dummy variables, with the absence of
the characteristic as a reference. The stepwise method was
employed to select the independent variables.
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RESULTS

Two hundred and seventy-six teachers answered the survey,
of which 263 were selected for the study. They had a mean age
of 39 years and 11 months, and consisted of 32 (12.17%) males
and 231 (87.83%) females. Of the teachers studied, 21.29% had
vocal complaints during the pandemic.

The average working time (years) was 13.83 (SD: 9.31), the
weekly workload (hours) average was 30.54 (SD: 13.22), and the
weekly vocal workload average was 16.92 hours (SD: 16.09).
Regarding the type of school, 63.12% (n=166) worked in public
schools, the others worked in a private school. Regarding the
education level they work in, 54.37% (n=143) worked in Level
1, 20.91% (n=55) in Level II, and 24.71% (n=65) in Level 1.

Regarding professional activities, 4.94% (n=3) delivered
classes, 92.02% (n=242) prepared classes, 93.92% (n=247)
prepared activities for the students, 13.31% (n=35) conducted
face-to-face orientations, 10.27% (n=27) held face-to-face
meetings, 78.33% (n=206) recorded videos of classes, 25.86%
(n=68) gave online/live classes, 84.79% (n=223) held virtual
meetings, and 91.63% (n=241) took students’ questions (over
phone, email, WhatsApp, etc.).

The mean score of the self-perception of VE was 1.92 (SD:
2.07) and that of vocal signs and symptoms was 3.02 (SD: 3.49).
The average self-perception score of vocal fatigue symptoms
was 15.09 (SD: 7.48) in the tiredness and voice impairment
factor, 6.80 (SD: 7.76) in the avoidance of voice use factor,
7.76 (SD: 4.08) in the physical discomfort factor, 9.28 (SD:
4.43) in the improvement of voice symptoms with rest factor,
and 32.37 (SD: 12.72) in the total factor.

The perceived VE of teachers during the pandemic was
lower than that before the pandemic (p<0,001) (Table 1). In the
comparison of effort due to vocal complaints, it was observed
that teachers with no vocal complaints before and after the
pandemic presented lower VE values than teachers with vocal
complaints before, during, or before and after the pandemic.
Further, teachers with vocal complaints before and after the
pandemic self-reported greater VE than those who reported
vocal complaints only before the pandemic.

When the intersection between the time and the education
level the teachers work in was analyzed, it was observed that
teachers of Levels I and 1l self-reported VE before than during
the pandemic (p<0.001 and p = 0.002, respectively). In the
analysis considering the intersection between the time and the
presence of vocal complaints, teachers without vocal complaints
(p=0.009), complaining before the pandemic (p<0,001), and
complaining before and after the pandemic (p=0.002) self-
reported greater VE in the period before the pandemic than
during the pandemic. Teachers with vocal complaints only
during the pandemic reported greater VE during the pandemic
compared to the period before the pandemic (0.033).

The outcome of self-reported vocal signs and symptoms
were also analyzed according to the education level the teachers
work in, presence of vocal complaint, and time (before the
pandemic or during the pandemic) (Table 2).

Regarding the time, it was observed that the perception of
vocal signs and symptoms of teachers during the pandemic
was lower than that before the pandemic (p=0.001). Regarding
the presence of vocal complaints, teachers without vocal
complaints before and after the pandemic reported fewer signs
and symptoms than teachers with vocal complaints before the
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Table 1. Analysis of self-assessment of vocal effort as a function of level, vocal complaints, and time

Time
Outcome Level vC N BP DP Effect F Df p-value post-hoc
Mean SD Mean SD
Adapted Borg Level | No 73 266 204 161 166 Time 2172 <0.001 BP > DP (p<0.001)
CR10-BR for BP 44 545 285 086 0.97 1
saERlEim DP 8 225 224 331 222
;Egt'i'\’,ﬂ‘:',)(tea‘:h'”g BM 18 519 304 333 228 Level 026 0.768
Total 143 381 280 169 180 2
Level | No 20 248 157 163 153
BP 19 474 216 084 0.87 VC 15.50 <0.001 No < BP (p=0.020) = DP
DP 9 350 276 461 274 3 (p<0.001) = Both (p<0.001);
BM 7 471 372 379 341 Both > BP (p=0.019)
Total 55 371 248 212 235 Time* 4.60 0.011  Level | BP >Level | DP
Level Il No 43 174 151 173 190 Level 2 (p<0.001); Level Il BP >Level I
BP 8 400 267 119 103 DP (p=0.002)
DP 7 293 265 557 282 Time* 2854 <0.001 No VC timeBP > No VC
BM 7 379 251 350 202 VvC timeDP (p=0,009); VC-BP
Total 65 237 209 227 230 3 time BP > VC-BP time DP
(p<0,001); VC-DP time BP <
VC-DP time DP (p=0.002);
VC-BM time BP > VC-BM
time DP (p=0.033)
Total No 136 235 186 165 171 Level* 0.95 0.461
BP 71 510 267 089 0.94 VC 6
DP 24 292 251 446 265
BM 32 478 305 347 243 Time* 0,20 0.976
Total 263 344 264 192 207 Le\‘,’gl 6

Repeated measures ANOVA p<0.05; Level of Education at wort: Level | - Early Education and Elementary School, Level Il - Upper Elementary and High School, Level

Il - Higher Education; BP: before pandemic; DP: during a pandemic; Time: situation considering BP, DP or both; *: intersection
Subtitle: N: number; SD: Standard deviation; VC: Vocal complaints; df: degrees of freedom

pandemic (p<0.001), during the pandemic (p<0.001), and before
and after the pandemic (p<0.001). Further, teachers with vocal
complaints before and after the pandemic self-reported more
signs and symptoms than those who had vocal complaints only
before (p<0<01) or during the pandemic (p<0,001).

When the intersection between the time and the education
level the teachers work in was analyzed, it was observed that
teachers of Levels 1 and 1l self-reported more vocal signs and
symptoms before the pandemic than during the pandemic
(p<0.001 and p =0.002, respectively). In the analysis considering
the intersection between the time and vocal complaints, it was
observed that teachers without vocal complaints (p<0.001) and
with vocal complaints before the pandemic (p<0.001) self-
reported more symptoms before the pandemic than during the
pandemic. Teachers with vocal complaints during the pandemic
self-reported more vocal symptoms during the pandemic time
than the pre-pandemic time (p <0.001).

The self-perception of vocal fatigue symptoms showed a
difference due to vocal complaints and the intersection between
time and vocal complaints (Table 3).

Teachers with vocal complaints during the pandemic
reported more vocal fatigue symptoms than those without vocal
complaints (p=0.002) and with vocal complaints before the
pandemic (p=0.012). Further, teachers with vocal complaints
before and after the pandemic self-reported more vocal fatigue
symptoms than those without vocal complaints (p<0.001) and
those with vocal complaints only before the pandemic (p=0.001).

4|8

The intersection between the time and the presence of vocal
complaints showed that teachers without vocal complaints
(p<0.001) and with vocal complaints before the pandemic
(p<0,001) self-reported more vocal fatigue symptoms before
than during the pandemic. Teachers with vocal complaints
during the pandemic (p=0.001) and vocal complaints before and
after the pandemic (p=0.001) self-reported more vocal fatigue
symptoms during than before the pandemic.

The following independent variables were predictors of the
self-perception of VE during the pandemic [F (4, 258) =23.126;
p<0.001 ; R2 = 0.264]: vocal complaints during the pandemic
(B=0.292;t=5.231; p<0.001), weekly vocal workload at work
(B = 0.228; t = 4.055; p<0.001), public school (f = -0.142;
t=-2.566; p=0.011), and giving online/live classes (B = 0.140,
t=2.522,p=0.012) - (Table 4).

Vocal complaints during the pandemic (f =0.295; t=15.075;
p<0.001), weekly vocal workload at work (3 =0.197; t=3.331;
p=0.001), and giving online/live classes (f =0.117, t =2.049,
p=0.041) were predictors of the self-perception of vocal signs
and symptoms during the pandemic [F (3, 259) = 19.706;
p<0.001; R2 =0.186] - (Table 4).

The independent variables vocal complaints during the
pandemic (B = 0.250; t = 4.192; p<0.001) and weekly vocal
complaints at work (=0.219, t=3.676, p<0.001) were predictors
of the self-perception of vocal fatigue symptoms during the
pandemic [F (2,260)=20.982; p<0.001; R2=0.139] - (Table 4).
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Table 2. Analysis of self-perception of vocal symptoms as a function of level, vocal complaints, and time

Before During
Outcome Level VC N _pandemic _pandemic Effect F Df p-value post-hoc
Mean SD Mean SD
Signand  Levell  No 73 3.68 3.05 190 2.87 Time 11.52 0.001 BP > DP (p=0.001)
symptoms BP 44 841 358 175 2.84 1
DP 8 150 160 5.75 4.40
Both 18 8.83 3.35 6.94 3.95 Level 0.35 0.70
Total 143 566 4.09 271 3.58 2
Level I No 20 280 2.33 150 1.61
BP 19 768 377 163 183 VC 39.71 <0.001 No < BP (p<0.001) = DP (p<0.001)
DP 9 467 377 778 273 3 = Both (p<0.001); Both > BP
Both 7 843 305 729 3.68 (p<0.001) = DP (p<0.001)
Total 55 551 392 331 350 Time*Level 5.43 0.005 Level | BP >Level | DP (p<0.001);
Level Il No 43 209 229 2.05 2.29 2 Level Il BP >Level Il DP (p=0.002)
BP 8 738 262 3.88 3.27
DP 7 286 273 729 138 Time * VC 54.73 <0.001 No VC timeBP > No VC timeDP
Both 7 743 223 800 2.65 (p<0.001); VC-BP time BP > VC-BP
time DP (p<0.001); VC-DP time BP
Total 65 3.40 321 348 3.26 3 <VC_DP(Eme DP)(p<0.001)
Total No 136 3.05 2.81 189 253  Level *VC 1.23 0.29
BP 71 810 352 196 2.71 6
DP 24 308 309 696 3.13
Both 32 844 3.04 725 357 Time*Level 0.53 0.782
Total 263 5.07 3.96 3.02 3.49 *VC 6

Level of Education at wort: Level | - Early Education and Elementary School, Level Il - Upper Elementary and High School, Level lll - Higher Education; *intersection
Subtitle: N: number; SD: Standard deviation; df: degrees of freedom; VC: vocal complaints; BP: before pandemic; DP: during a pandemic; Time: situation considering
BP, DP or both

Table 3. Analysis of self-perception of vocal fatigue symptoms as a function of level, vocal complaints, and time

Before During
Outcome Level VC N pandemic pandemic Effect F Df p-value post-hoc
Mean SD Mean SD
VFlTotal Levell No 73 3447 10.34 29.47 1054 Time  0.992 0.320
BP 44 3707 1147 2830 13.41 1
DP 8 3550 745 39.63 13.54
Both 18 38,61 827 4117 1367 Level 0.915 0.402
Total 143 3585 10.36 3115 12.77 2
Levelll No 20 3720 1220 30.30 8.36
BP 19 3858 14.07 30.05 11.40 vVC 7117 <0.001  DP > No (p=0.002) = BP
DP 9 3211 1094 4856 10.01 1 (p=0.012); Both > No (p<0.001)
Both 7 3400 768 4857 13.07 = BP (p=0.001)
Total 55 36.44 12.18 3553 13.15 Time*  1.860 0.158
Level No 43 3749 1132 29.16 1040 Level 2
1l BP 8 3900 791 2963 12.30
DP 7 3186 1017 4543 741 Time* 15.610 <0.001  No VC timeBP > No VC timeDP
Both 7 3057 1254 4229 11.83 VC %%gog); V%-PBT tir(;n(a) ;F)’ T/c
- ime <0. ;VC-
Total 65 36.32 11.09 32.38 11.96 1 DP time B <V C?DP o DP
(p=0.001); VCBoth time BP >
No VC timeDP (p=0.002)
Total No 136 3582 1095 29.49 10.15 Level* 0.319 0.927
BP 71 3769 1177 2892 12.64 VC 2
DP 24 3317 940 4467 10.95
Both 32 3584 953 4303 1310 Time* 1102 0.362

Level *
Total 263 36.09 10.90 8237 1272 =\ 2

Level of Education at wort: Level | - Early Education and Elementary School, Level Il - Upper Elementary and High School, Level lll - Higher Education *intersection
Subtitle: N: number; SD: Standard deviation; df: degrees of freedom;VC: vocal complaints; VFI: Vocal Fatigue Index; BP: before pandemic; DP: during a pandemic;
Time: situation considering BP, DP or both
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Table 4. Association between independent variables and self-perception of vocal effort, of vocal signs and symptoms and of vocal fatigue symptoms

Association between independent variables and self-perception of vocal effort

Model b X T p-value VFI
(Constant) 1.130 3.717 <0.001
Vocal complaints during pandemic 2.094 0.292 5.231 <0.001 1.095
Weekly vocal workload at work 0.029 0.228 4.055 <0.001 1.113
Public school -0.608 -0.142 -2.566 0.011 1.077
Giving online/lives classes 0.661 0.140 2.522 0.012 1.086
r2=0.264
Association between independent variables and self-perception of vocal signs and symptoms
Model b X T p-value VIF
(Constant) 1.281 3.124 0.002
Vocal complaints during pandemic 3.572 .295 5.075 <0.001 1.075
Weekly vocal workload at work .043 197 3.331 0.001 1.110
Giving online/lives classes .935 A17 2.049 0.041 1.045
r2=0.186
Association between independent variables and self-perception of vocal fatigue symptoms
Model B X T p-value VIF
(Constant) 28.434 26.784 <0.001
Vocal complaints during pandemic 11.015 .250 4.192 <0.001 1.073
Weekly vocal workload at work 173 219 3.676 0.002 1.073

r2=0.139;

Multiple linear regression, stepwise method
Subtitle: VFI: Vocal Fatigue Index

DISCUSSION

The social distancing norms due to the COVID-19 pandemic
have caused a change in the lifestyle of people. Teachers had
to adapt to the virtual environment and home office, which
resulted in changes in their vocal use!'?.

The majority of teachers were female, confirming that this
profession has been historically more female-oriented"®. Gender
data should be considered when considering the vocal health of
teachers because there is a greater chance of developing lesions
due to the laryngeal structure and the higher concentration of
fibronectin and lower hyaluronic acid in the female vocal folds!?.
Moreover, women have greater exposure to responsibilities
and workloads resulting from the accumulation of roles at
work and in the family"». The general burden deserves to be
valued during the pandemic, as females have experienced more
psychological risks!®.

The average weekly workload of teachers was 30.54 hours,
which is consistent with the findings of similar studies!”'®,
During the pandemic, teachers reported a weekly vocal workload
of approximately 16.92 hours. It is believed that in the period
of social distancing, teachers may have had a reduced vocal
workload due to the rules of regulation and the difficulty of
access to the synchronous system by students, especially public
education.

As for professional activities, most teachers did not participate
in classes and face-to-face meetings, but prepared classes and
activities for students, recorded videos of classes, gave online/
live classes, held virtual meetings, and took questions from
students/guardians (over phone, email, WhatsApp, among
others). These findings agree with those of other studies on
teachers!” following the WHO guidelines on social isolation
and distancing"

68

All domains for the VFI had scores of the risk for
dysphonia?. Therefore, teachers continued to present vocal
fatigue symptoms in reality, even with lower vocal demand and
in a different teaching environment. The values obtained for
the VFI in the present study are similar to those of dysphonic
teachers who seek vocal therapy®”; and the teachers at the end
of the school year®",

The SSL protocols and adapted Borg CR10-BR for VE
ratings are not validated and do not present cutoff values for
their scores. Studies using the SSL to investigate vocal signs
and symptoms concluded that the general population in Brazil
has, on average, 1.7 symptoms®, and Brazilian teachers have,
on average, 3.7 symptoms®. The present study obtained values
of signs and symptoms similar to those of Brazilian teachers
under normal conditions.

No national studies using the adapted Borg CR10-BR for VE
ratings were found, probably because of its recent adaptation
to the Portuguese language'’. Moreover, no studies that used
this scale with teachers were found at the international level.
An international study with the general population obtained
an average score of 1.48 points on the adapted Borg CR10-
BR for VE ratings for participants with voice disorders and
1.41 for healthy controls®?. Therefore, the mean scores of the
self-perception of VE in the present study are higher than those
obtained for individuals with vocal disorders in the general
population. These results reinforce the need to pay attention
to the voice of Brazilian teachers, even during the pandemic.

The perception of VE, vocal signs and symptoms, and vocal
fatigue of teachers during the pandemic were lower than those
before the pandemic for teachers without vocal complaints,
with vocal complaints before the pandemic, and with vocal
complaints before and during the pandemic. An exception
was teachers with vocal complaints only during the pandemic,
who had higher self-perception scores during the pandemic
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than before the pandemic. These data corroborate another
study that showed no increase in vocal symptoms with the
change from face-to-face to synchronous classes during the
COVID-19 pandemic!'?.

This may have occurred because there have been significant
changes, mainly related to the environment and other historically
unfavorable working conditions to the teacher®, such as excessive
number of students per room, elevated environmental noise,
causing use of voice at a high intensity level®2%,

Moreover, there was also a reduction in the vocal workload
since some Brazilian public educational institutions did not
implement synchronous classes, and those they implemented
reduced the workload in relation to what was usually taught
synchronously. VE is known to be closely related to vocal
demand®?. Thus, it is hypothesized that the virtual environment
may have minimized the vocal risks related to the work
environment and the demand for vocal use, specifically for this
professional group, even in the face of possible challenges related
to the ergonomic conditions of work at home and adaptation
to virtual communication. In the Brazilian professors studied,
there was little workload of synchronous activities, which may
justify this finding.

In the present study, teachers with vocal complaints presented
higher scores for VE, vocal signs and symptoms, and vocal fatigue
compared to teachers without vocal complaints. An exception was
the self-perception of vocal fatigue: teachers who had complaints
only during the pandemic had more symptoms of vocal fatigue
during than before the pandemic. Vocal complaints are described
in the literature as a condition often observed in teachers, usually
associated with inappropriate vocal behavior®. However, the fact
that the self-perception of vocal fatigue is higher in individuals
who have vocal complaints during the pandemic may be related
to the large occurrence of self-reference of general fatigue that
involves tiredness, exhaustion, weakness, decreased energy,
and functional capacity, among other aspects®®. Moreover, the
symptoms of vocal fatigue commonly improve with rest®2;
however, with the accumulation of activities resulting from
the overlap of professional and domestic activities,associate
a context of psychological insecurity, they may have led to a
deficit of recovery®'?” and increased vocal fatigue symptoms.

Teachers of Levels I and 1l self-reported greater VE and
vocal signs and symptoms before than during the pandemic,
which did not happen to Level 11l teachers. Early education,
elementary and high school teachers have a higher demand
for vocal use and higher vocal risk due to environmental and
structural issues in teaching profession. In contrast, higher
education teachers, although they also carry a risk of dysphonia,
have a lower workload of weekly classes since they work in
the triad of teaching, research, and extension, which minimizes
some potentiating effects®®. Moreover, the factor mentioned
above related to the absence of synchronous classes in public
educational institutions, except in higher education, may have
contributed to this reduction only in these educational networks.

Further, it was found that the increase in the weekly vocal
workload and the presence of vocal complaints during the
pandemic were related to an increase in the self-perception of
VE, vocal signs and symptoms, and vocal fatigue symptoms.
Additionally, teachers who taught through online classes and
lives during the pandemic had a higher self-perception of VE
and vocal signs and symptoms. Factors related to vocal demand
such as increased hourly load and online classes, associated with
the probable performance of inappropriate vocal behaviors by
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individuals with vocal complaints, can lead to an overload in the
phonatory apparatus of teachers, and consequently to an increase
in the self-perception of perceived VE®. It is known that the
feeling of effort leads to a decrease in the performance of the
vocal task, which may be due to a neuromuscular inefficiency
resulting from the reduction of oxygenation due to inadequate
vocal behavior and inefficient muscle recruitment. This increases
the energy demand for functional performance, which may or
may not be related to the recovery deficit®-?”. In this case, it
is inferred that both increased demand and the presence of
vocal complaints that indicate possible inappropriate vocal
behaviors may compromise teachers’ vocal use and lead to a
greater sensation of VE, developing vocal fatigue symptoms
possibly due to neuromuscular inefficiency.

Teachers in public schools had a lower self-perception of VE
during the pandemic. As already mentioned, this is believed to
have occurred because public institutions, except for universities,
did not offer synchronous classes. In contrast, private institutions
have opted mainly for synchronous and asynchronous teaching
by recording classes and other materials®”.

The findings of the present study show that scores of the
self-perception of teachers remain high despite a reduction
in the self-perception of VE, vocal signs and symptoms, and
vocal fatigue during the pandemic, which points to the need for
vocal health care in this population. Moreover, even differently,
traditional factors related to possible inappropriate vocal behaviors
and vocal demands were predictive of the self-perception of
VE, vocal signs and symptoms, and vocal fatigue during the
COVID-19 pandemic. The data presented in this study refer
only to self-perception. Future studies should perform clinical
evaluations of teachers’ voice in the context of the pandemic.
It is also suggested to analyze the relationship between vocal
self-perception and variables related to the type of technology
that teachers use for teaching.

The present study is limited in that it has a risk of memory bias
since pre-pandemic period data were collected retrospectively.

CONCLUSION

Teachers at the early education, elementary, and high
schools report decreased symptoms of VE and vocal signs and
symptoms during the COVID-19 pandemic. Teachers with vocal
complaints have a higher perception of VE, vocal signs and
symptoms, and vocal fatigue; specifically for vocal fatigue, the
presence of vocal complaints only during the pandemic lead
to a greater self-perception of symptoms. The increase in the
weekly vocal load at work and the presence of vocal complaints
during the pandemic worsened vocal self-perception; being
teaching online/live classes during the pandemic worsened the
self-perception of VE and vocal signs and symptoms during
the pandemic; and being a private school teacher worsened VE
self-perception during the pandemic
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