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ABSTRACT

Purpose: To evaluate the vocal tract discomfort (VTD) reported by teachers, comparing their vocal self‑assessment 
at three different times: before teaching, after four hours of teaching, and after eight hours of teaching. 
Methods: The study sample was composed of 50 teachers: 42 women and eight men. The participating teachers 
were divided into two groups according to the cutoff value of the Voice Symptom Scale (VoiSS): Vocal Risk 
Group (VRG) and Vocally Healthy Group (VHG). The List of Vocal Signs and Symptoms (LVSS) was used to 
identify the number of vocal symptoms in each group. The groups were evaluated at three specific moments 
(before (BT) and after four (4HT) and eight (8HT) hours of teaching) by means of the Vocal Tract Discomfort 
Scale (VTD scale) and vocal self-assessment. Results: The VRG presented more vocal signs and symptoms of 
the LVSS than the VHG (total: VHG=0.56/VRG=1.60, p<0.001; work-related VHG=0.79/VRG=2.49, p<0.001). 
The VHG did not report change in discomfort for both frequency (p=1.132) and severity (p=0.431) and showed 
better vocal self-assessment (BT=0.67; 4HT=0.96; 8HT=0.96, p=0.007). However, the VRG presented vocal 
tract discomfort after four and eight hours of teaching for both frequency (BT=1.60; 4HT=2.49; 8HT=2.95, 
p<0.001) and severity (BT=1.79; 4HT=2.52; 8HT=3.12, p<0.001) and worse voice self-assessment (BT=2.00; 
4HT=2.42; 8HT=3.00, p<0.001). Conclusion: Teachers at vocal risk present worse vocal self-assessment and 
increased vocal tract discomfort throughout the teaching working day. 

RESUMO

Objetivo: Verificar o desconforto de trato vocal autorreferido por professores, comparando com a autoavaliação 
vocal, nos momentos de pré-jornada, pós-período de quatro horas e pós-período de oito horas de aula. 
Método: Participaram do estudo 50 professores, 42 mulheres e oito homens. O valor de corte da Escala de 
Sintomas Vocais – ESV dividiu os professores em Grupo Risco Vocal – GRV e Grupo Vocalmente Saudável 
– GVS e a Lista de Sinais e Sintomas Vocais – LSS foi utilizada para identificação da quantidade de sintomas 
vocais em cada grupo. Posteriormente, os grupos foram avaliados em três momentos (pré-jornada, pós-quatro 
horas e pós-oito horas) pela Escala de Desconforto do Trato Vocal – EDTV e autoavaliação vocal. Resultados: 
GRV apresentou mais sinais e sintomas vocais da LSS que o GVS (total: GS=0,56 / GRV=1,60, p<0,001; 
relacionados ao trabalho GVS=0,79 / GRV=2,49, p<0,001). O GVS não relatou mudança no desconforto, 
tanto para frequência (p=1,132) quanto para intensidade (p=0,431) e apresentou melhor autoavaliação vocal 
(pré = 0,67; pós-quatro horas = 0,96; pós-oito horas = 0,96; p=0,007). Já o GRV apresentou mais desconforto 
no trato vocal após quatro e oito horas, tanto para frequência (pré = 1,60; pós-quatro horas = 2,49; pós-oito 
horas 2,95; p<0,001) quanto para intensidade (pré = 1,79; pós-quatro horas = 2,52; pós-oito horas = 3,12; 
p<0,001), com pior autoavaliação vocal (pré = 2,00; pós-quatro horas = 2,42; pós-oito horas = 3,00; p<0,001). 
Conclusão: Professores com risco vocal têm pior autoavaliação de voz e maior desconforto do trato vocal, que 
aumenta durante o dia de atividade letiva. 
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INTRODUCTION

The use of the voice is common in approximately one third 
of the working population and phonatory demand may vary 
according to the occupation(1). In each profession, there may 
be a preferred type of voice, which involves effectiveness in 
communication and characteristics of the speakers and their 
occupations, generating variable vocal risk. Teachers are 
professionals who present a chance to develop moderate or 
severe voice problems, depending on their work environment 
and teaching hours(2). Teachers can develop vocal alterations 
dependent on environmental, individual and emotional 
characteristics, which involve the individuals as a whole and 
the environment in which they are inserted(3).

Teachers often speak for a long time, increase their 
vocal intensity, compete with environmental noise, have 
inadequate postures, strain the cervical muscles, and are not 
usually aware of vocal hygiene habits; they also normally 
face situations of anxiety, stress, and distress, as well as 
long working hours(4). These factors contribute to the high 
prevalence of vocal symptoms and changes in this professional 
category(5). Teachers with vocal complaints may have lower 
vocal resistance when compared with that of vocally healthy 
teachers(6), which highlights the importance of identifying 
these vocal symptoms and changes.

The Voice Symptom Scale (VoiSS)(7,8) is among the 
instruments used to investigate vocal symptoms and alterations. 
It comprises 30 items which explore three domains (subscales): 
impairment (15 items), emotional response (eight items), and 
physical symptoms (seven items). The score is calculated by 
the simple sum of the responses to each question. The higher 
the score, the greater the perception of vocal symptoms and 
their consequences in daily life owing to a voice problem. 
The VoiSS presents maximum (100%) sensitivity and specificity 
to separate dysphonic from vocally healthy individuals(8,9). 
The List of Vocal Signs and Symptoms (LVSS)(10,11) is another 
tool used to assess the presence of vocal signs and symptoms. 
It is applied to differentiate vocally healthy individuals from 
individuals with vocal complaints; it considers work-related 
activities.

Vocal tract discomforts, such as throat pain and soreness, 
are commonly observed in teachers(12). Studies have described 
that the most frequent vocal signs and symptoms in teachers 
bear little relation to the quality of voice produced and are more 
frequently associated with the physical sensations inherent in 
vocal production, such as fatigue, effort, and discomfort(10,11). 
Voice disorders, when associated with excessive exertion, 
may be related to muscle tension dysphonia (MTD), the 
effort may be apparent throughout the vocal tract, involving 
the entire musculature, both intrinsically and extrinsically.

To investigate vocal discomfort, Mathieson  et  al.(13) 
developed the Vocal Tract Discomfort Scale (VTD scale), 
a self-rating instrument that seeks to identify the sensory 
perception of discomfort in the vocal tract using eight 
qualitative descriptors: burning, tight, dry, aching, tickling, 

sore, irritable, and lump in the throat, according to the 
frequency and severity of the symptoms. In its validated 
Brazilian version, Rodrigues et al.(12) used this instrument to 
assess teachers with and without vocal complaints and found 
more discomfort in the vocal tract for both frequency and 
severity in teachers with vocal complaints, compared with 
those of teachers without complaints.

Therefore, the objective of this study was to evaluate 
the vocal tract discomfort reported by teachers, comparing 
their vocal self-assessment at three different times: before 
teaching, after four hours of teaching, and after eight hours 
of teaching.

METHODS

The present survey was approved by the Research Ethics 
Committee of the aforementioned Institution under Ethical 
Appreciation Certificate no. 31810814.9.0000.5501, opinion 
no. 687.202. All participants signed an Informed Consent 
Form (ICF), thus agreeing with the realization of this study 
and dissemination of its results.

The study sample was composed of 50 pre- and elementary 
school teachers (42 women and eight men) with mean age of 
39 years. Inclusion criteria comprised being a teacher, active 
in the teaching activity, over 18 years of age, and teach two 
daily shifts of four hours each, completing the workload of 
40 hours a week. Exclusion criteria were as follows: teachers 
who were on vacation, medical leave, or absent from teaching, 
who had previously undergone speech-language therapy, and 
who presented neurological, psychological and/or psychiatric 
alterations that prevent them from participating in the study; 
hormonal problems, use of medication, and smoking were 
disregarded.

The participating teachers were divided into two groups 
according to the cutoff value for screening of the Voice 
Symptom Scale (VoiSS)(7,8). Individuals with total VoiSS 
score ≥16 points were allocated to the Vocal Risk Group 
(VRG) (26 teachers), whereas those with total VoiSS score 
<16 points were allocated to the Vocally Healthy Group 
(VHG) (24 teachers). The List of Vocal Signs and Symptoms 
(LVSS)(10,11) was applied to all participants to identify the number 
of vocal symptoms in each group. Both the VoiSS and the 
LVSS were used only once at the “before teaching” moment 
(BT). The Vocal Tract Discomfort Scale (VTD scale)(12,13) and 
the vocal self-assessment were applied at three distinct times: 
before teaching (BT) and after four (4HT) and eight (8HT) 
hours of teaching on the same working day. The evaluation 
days were chosen randomly according to the availability of 
the school, but all the assessments with each teacher were 
conducted on the same day.

The VoiSS(7,8) is composed of 30 items divided into three 
domains (subscales): impairment (15 items), emotional 
response (eight items), and physical symptoms (seven items), 
and it is used to identify vocal symptoms and voice change. 
The protocol includes a 5-point frequency response scale: 



Amaral et al. CoDAS 2017;29(2):e20160045 DOI: 10.1590/2317-1782/20172016045 3/7

0=never, 1=occasionally, 2=some of the time, 3=most of 
the time, and 5=always. It presents a partial score for each 
of the three subscales and a total score which is the sum 
of these three scores. The total score is calculated by the 
simple sum of the responses to each question. The higher 
the score, the greater the perception of vocal symptoms and 
their consequences in daily life owing to a voice problem. 
The VoiSS has a cutoff value of 16 points of the total score, 
with 100% sensitivity and 100% specificity to separate 
dysphonic individuals from vocally healthy individuals(8,9). 
In the present study, this scale was utilized to sort teachers 
at vocal risk and vocally healthy teachers.

The LVSS(10,11) investigates 14 vocal signs and symptoms, 
namely, 1- hoarseness, 2- voice tires or changes quality 
after short use, 3- trouble speaking or singing softly, 
4- difficulty projecting voice, 5- loss of singing range, 
6- discomfort while using voice, 7- a monotone voice, 
8- effort to talk, 9- chronic throat dryness, 10- chronic 
throat soreness, 11- frequent throat clearing, 12- bitter or 
acid taste, 13- swallowing difficulties, and 14- a wobbly 
or shaky voice. This instrument provides the number of 
vocal symptoms self-reported by the individual, scoring 
one point for each present symptom and showing whether 
this symptom is work-related or not; it is used to identify 
the number of signs and symptoms in each group.

The VTD scale(12,13) assesses the sensory perception using 
eight qualitative descriptors: 1- burning, 2- tight, 3- dry, 
4- aching, 5‑  tickling, 6- sore, 7- irritable, and 8- lump 
in the throat, according to the frequency and severity of 
symptoms, in a seven-point scale from 0 (never/none) to 6 
(always/extreme), evidencing the vocal tract discomfort at 
each of the three assessment times.

The vocal self-assessment was conducted by means of 
the following question: “What do you think of your voice?”. 
The teachers used a five-point scale to give their responses, 
in which 0 = an excellent voice, 1 = a very good voice, 
2 = a good voice, 3 = a reasonable voice, and 4 = a bad voice, 
thus evidencing the teachers’ self-perception of their voice 
in each of the three evaluation moments.

The VTD scale(12,13) and the vocal self-assessment were 
applied at the three evaluation times of this study: before 
teaching (BT) and after four (4HT) and eight (8HT) hours of 

teaching. The participating teachers reported the frequency 
and severity of discomfort in the vocal tract and also what 
they thought of their voices at that time; later comparison was 
performed to identify whether the self-reported discomfort 
correlated to the vocal self-assessment.

Because the data of this study are quantitative and continuous 
and the sample included more than 30 individuals, statistical 
parametric tests were used to guarantee distribution normality, 
according to the Central Limit Theorem. Significance level of 
0.05 (5%) was adopted for all statistical analyses. The ANOVA 
test was used for comparison between groups, whereas the 
ANOVA test with repeated measures was applied to compare 
the assessment times.

RESULTS

Based on the List Vocal Signs and Symptoms (LVSS), 
teachers at vocal risk presented a larger number of total and 
work-related vocal symptoms compared with that of vocally 
healthy teachers, as shown in Table 1.

Table 2 shows that the teachers reported greater frequency 
and severity of vocal tract discomfort after four and eight 
hours of teaching. Teachers at vocal risk reported almost 
double the frequency and severity of vocal tract discomfort, 
contrary to what was observed for vocally healthy teachers.

Comparison of frequency and severity of vocal tract 
discomfort between vocally healthy teachers and teachers 
at vocal risk revealed that the latter presented double the 
symptoms and that such symptoms increased after four and 
eight hours of teaching, as shown in Table 3.

Table 4 shows that the teachers presented worse vocal 
self‑assessment after four and eight hours of teaching. Teachers 
at vocal risk presented even worse vocal self-assessment 
throughout the teaching working day, contrary to what was 
found for vocally healthy teachers.

Teachers at vocal risk presented worse vocal self‑assessment 
compared with that of vocally healthy teachers, who presented 
more positive self-assessments throughout the teaching 
working day, as shown in Table 5.

Table 1. Vocal signs and symptoms in vocally healthy teachers and in teachers at vocal risk

List of Vocal Signs and 
Symptoms – LVSS

N Mean Median SD CI p value

Total

VHG 24 0.56 0.25 0.74 0.30
<0.001*

VRG 26 1.60 1.50 0.98 0.38

Work-related

VHG 24 0.79 0.38 0.86 0.34
<0.001*

VRG 26 2.49 2.56 1.22 0.47
*Statistically significant values (p≤0.05) – ANOVA test
Caption: VHG = Vocally healthy group; VRG = Vocal risk group; N = number of individuals; SD = Standard deviation; CI = Confidence interval
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Table 2. Assessment times for vocally healthy teachers and for teachers at vocal risk according to their responses to the frequency and severity 
in the domains of the VTD scale

VTD scale N Mean Median SD CI p value

Frequency
VHG

BT 24 0.56 0.25 0.74 0.30
0.1324HT 24 0.79 0.38 0.86 0.34

8HT 24 0.79 0.31 0.98 0.39
VRG

BT 26 1.60 1.50 0.98 0.38
<0.001*4HT 26 2.49 2.56 1.22 0.47

8HT 26 2.95 2.94 1.21 0.46
Total

BT 50 1.10 1.00 1.01 0.28
<0.001*4HT 50 1.68 1.56 1.36 0.38

8HT 50 1.91 2.00 1.55 0.43
Severity
VHG

BT 24 0.54 0.25 0.70 0.28
0.4314HT 24 0.72 0.38 0.76 0.31

8HT 24 0.76 0.38 0.94 0.38
VRG

BT 26 1.79 1.81 1.11 0.43
<0.001*4HT 26 2.52 2.38 1.12 0.43

8HT 26 3.12 2.94 1.22 0.47
Total

BT 50 1.19 1.06 1.12 0.31
<0.001*4HT 50 1.66 1.69 1.32 0.37

8HT 50 1.98 2.06 1.61 0.45
*Statistically significant values (p≤0.05) – ANOVA test with repeated measures
Caption: VTD scale = Vocal tract discomfort scale; VHG = Vocally healthy group; VRG = Vocal risk group; N = number of individuals; SD = Standard deviation; 
CI = Confidence interval; Assessment times: BT = before teaching; 4HT = after four hours of teaching; 8HT = after eight hours of teaching. p values according to 
the studied groups for the VTD scale frequency comparing the moments in pairs: VRG: BT x 4HT = 0.001*; BT x 8HT = 0.001*; 4HT x 8HT = 0.001*; Total sample: 
BT x 4HT = 0.001*; BT x 8HT = 0.001*; 4HT x 8HT = 0.003*. p values according to the studied groups for the VTD scale severity comparing the moments in pairs: 
VRG: BT x 4HT = 0.001*; BT x 8HT = 0.001*; 4HT x 8HT = 0.001*; Total sample: BT x 4HT = 0.001*; BT x 8HT = 0.001*; 4HT x 8HT = 0.001*

Table 3. Comparison between vocally healthy teachers and teachers at vocal risk according to the frequency and severity in the domains of the 
VTD scale at the three different assessment times

VTD scale N Mean Median SD CI p value

Frequency
BT

VHG 24 0.56 0.25 0.74 0.30
<0.001*

VRG 26 1.60 1.50 0.98 0.38
4HT

VHG 24 0.79 0.38 0.86 0.34
<0.001*

VRG 26 2.49 2.56 1.22 0.47
8HT

VHG 24 0.79 0.31 0.98 0.39
<0.001*

VRG 26 2.95 2.94 1.21 0.46
Severity
BT

VHG 24 0.54 0.25 0.70 0.28
<0.001*

VRG 26 1.79 1.81 1.11 0.43
4HT

VHG 24 0.72 0.38 0.76 0.31
<0.001*

VRG 26 2.52 2.38 1.12 0.43
8HT

VHG 24 0.76 0.38 0.94 0.38
<0.001*

VRG 26 3.12 2.94 1.22 0.47
*Statistically significant values (p≤0.05) – ANOVA test
Caption: VTD scale = Vocal tract discomfort scale; VHG = Vocally healthy group; VRG = Vocal risk group; N = number of individuals; SD = Standard deviation; 
CI = Confidence interval; Assessment times: BT = before teaching; 4HT = after four hours of teaching; 8HT = after eight hours of teaching
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DISCUSSION

Teachers usually use the voice with high intensity and report 
hoarseness, fatigue, and burning in the throat after a work shift(14). 
In addition, they face situations of anxiety, stress, and anguish, 
as well as extensive working hours(4). Considering the situation 
endured by teachers in their daily working life, this study aimed 
to investigate the vocal tract discomfort (VTD) in vocally healthy 
teachers and in teachers at vocal risk by comparing their vocal 
self-assessment at three different times: before teaching (BT) 
and after four (4HT) and eight (8HT) hours of teaching. The List 
of Vocal Signs and Symptoms (LVSS) (Table 1) was used to 
assess the number of total and work-related vocal signs and 
symptoms in each group. The results showed that teachers at 
vocal risk presented a larger number of work-related vocal signs 
and symptoms compared with that of vocally healthy teachers, 
corroborating the findings of another study(15) conducted with 
teachers with vocal complaints who sought voice treatment, 
teachers with vocal complaints who did not seek voice treatment, 

and vocally healthy teachers, which verified that teachers with 
vocal complaints generally present higher mean of vocal signs 
and symptoms than healthy teachers.

Teachers at vocal risk presented greater frequency and severity 
of VTD at the end of a day’s work, that is, after eight hours of 
teaching (Table 2). The worsening of discomfort may be related 
to occupational hazards associated with the work environment 
and organization, which may harm vocal health(16). It is also 
known that teachers are professionals who present a chance 
to develop moderate or severe voice problems, depending on 
their work environment and teaching hours(2). Vocally healthy 
teachers presented little or no VTD, which was also observed in 
a Belgian study conducted in partnership with Brazilian authors 
that verified the occurrence of VTD in a population without 
vocal disorders(17), but the teachers at vocal risk showed higher 
frequency and severity of VTD. These results corroborate those 
of a Brazilian study that verified VTD in patients with different 
vocal changes, and the discomfort in this population with vocal 
alteration was also high(18).

Table 4. Assessment times for vocally healthy teachers and for teachers at vocal risk according to their vocal self-assessment

Vocal 
self‑assessment

N Mean Median SD CI p value

VHG

BT 24 0.67 1.00 0.64 0.25

0.0074HT 24 0.96 1.00 0.75 0.30

8HT 24 0.96 1.00 0.75 0.30

VRG

BT 26 2.00 2.00 0.80 0.31

<0.001*4HT 26 2.42 2.50 0.70 0.27

8HT 26 3.00 3.00 0.85 0.33

Total

BT 50 1.36 1.00 0.98 0.27

<0.001*4HT 50 1.72 2.00 1.03 0.29

8HT 50 2.02 2.00 1.30 0.36
*Statistically significant values (p≤0.05) – ANOVA test with repeated measures
Caption: VHG = Vocally healthy group; VRG = Vocal risk group; N = number of individuals; SD = Standard deviation; CI = Confidence interval; Assessment times: 
BT = before teaching; 4HT = after four hours of teaching; 8HT = after eight hours of teaching. p values according to the studied groups for the vocal self-assessment 
comparing the moments in pairs: VHG: BT x 4HT = 0.038*; BT x 8HT = 0.038*; 4HT x 8HT = 1.000*; VRG: BT x 4HT = 0.002*; BT x 8HT = 0.001*; 4HT x 8HT = 0.001*; 
Total sample: BT x 4HT = 0.001*; BT x 8HT = 0.001*; 4HT x 8HT = 0.001*

Table 5. Comparison between vocally healthy teachers and teachers at vocal risk according to their vocal self-assessment at the three different 
assessment times

Vocal 
self‑assessment

N Mean Median SD CI p value

BT

VHG 24 0.67 1.00 0.64 0.25
<0.001*

VRG 26 2.00 2.00 0.80 0.31

4HT

VHG 24 0.96 1.00 0.75 0.30
<0.001*

VRG 26 2.42 2.50 0.70 0.27

8HT

VHG 24 0.96 1.00 0.75 0.30
<0.001*

VRG 26 3.00 3.00 0.85 0.33
*Statistically significant values (p≤0.05) – ANOVA test
Caption: VHG = Vocally healthy group; VRG = Vocal risk group; N = number of individuals; SD = Standard deviation; CI = Confidence interval; Assessment times: 
BT = before teaching; 4HT = after four hours of teaching; 8HT = after eight hours of teaching
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Teachers at vocal risk, when compared with vocally healthy 
teachers, showed greater frequency and severity of VTD (Table 3), 
which is in agreement with data reported in other studies, in 
which teachers with vocal alteration who present greater VTD(19) 
and male teachers with vocal complaints, assessed after a day’s 
work, presented greater symptoms of vocal fatigue compared 
with those of teachers without vocal complaints, in addition to 
increased symptoms throughout the working hours in the group 
of teachers with vocal complaint(6).

Regarding the vocal self-assessment, Table 4 shows that 
vocally healthy teachers presented more positive self-assessments 
at all evaluation times, contrary to teachers at vocal risk, who 
had more negative self-assessments, which increased after 
four and eight hours of teaching; it is worth noting that vocal 
self‑assessment tends to be more positive in individuals without 
voice disorders and vocal complaints(8).

Correlation was observed between vocal self-assessment and 
the VTD scale, with vocally healthy teachers reporting little or no 
VTD and presenting more positive vocal self‑assessments, whereas 
teachers at vocal risk presented more negative self‑assessments, 
associated with increased VTD, which suggests that the 
presence of discomfort influences the vocal self-assessment. 
This correlation corroborates the data by Rodrigues et al.(12), 
who found greater VTD reported by teachers with worse vocal 
self-assessment. This fact indicates that there is a correlation 
between the perception of a worse voice and greater VTD, 
possibly due to the greater vocal effort during teaching, which 
increases the sensation of discomfort.

Teachers at vocal risk presented poor vocal self-assessment 
(Table 5), which worsened throughout the teaching hours as the 
severity and frequency of VTD increased. In contrast, vocally 
healthy teachers presented positive vocal self-assessment, in 
addition to reporting little or no VTD, evidencing that the 
individual’s perception of voice is associated with the frequency 
and severity that the vocal symptoms appear(20).

The data of the present study reinforce the fact that teachers 
who teach with symptoms of VTD present additional risk to 
develop vocal alterations, indicating use of the voice with 
increased effort and without adequate techniques(15). Therefore, 
educational measures on the use of the voice should be included 
in the professional training of teachers, which would provide 
speech-language pathologists with data to identify which 
teachers need assistance and should thus be referred to medical 
and speech-language therapy.

CONCLUSION

Teachers at vocal risk present worse vocal self-assessment 
and increased vocal tract discomfort after four and eight hours 
of teaching on the same working day, which may indicate the 
development of dysphonia.

These results can be used to monitor teachers and assist 
them with identifying immediate negative impacts after a day’s 
work, contributing to the selection of teachers to be referred to 
medical and speech-language pathology assessment.
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