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Efficiency and cutoff values of the Voice Activity and
Participation Profile for nonteachers and teachers

Eficiéncia e valores de corte do Perfil de Participacao e
Atividades Vocais para nao professores e professores

ABSTRACT

Purpose: To identify the efficiency characteristics and cutoff values of the dimensions of the Voice Activity
and Participation Profile (VAPP) protocol, which discriminates the dysphonic and vocally healthy individuals;
to verify if the cutoff values remain the same for a sample of teachers. Methods: Efficiency characteristics
and cutoff values of VAPP data from 171 subjects were analyzed by receiver-operating characteristic
(ROC) curve: 90 teachers (60 dysphonic and 30 vocally healthy individuals, with a similar mean age,
p=0.418) and 81 nonteachers (48 dysphonic and 33 vocally healthy individuals, with a similar mean
age, p=0.934). Results: The area under the ROC curve (AUC) and the cutoff values of the total score of
VAPP for discriminating the individuals with and without dysphonia are different for the nonteachers and
teachers. The nonteachers presented AUC=0.986 (p<0.001) and 4.5 points of cutoff of the total score of VAPP
(sensitivity=95.8%; specificity=90.9%); the teachers presented AUC=0.872 (p<0.001) and 14.6 points of cutoff
of the total score of VAPP (sensitivity=91.7%, specificity=75.9%). Conclusion: The cutoff values of VAPP
are different for the nonteachers and teachers, being higher for the teachers but with greater sensitivity and
specificity for the nonteachers, and can be used to screen large populations with the risk of voice disorders.

RESUMO

Objetivos: Identificar caracteristicas de eficiéncia e valores de corte das dimensdes do protocolo Perfil de
Participac@o e Atividades Vocais — PPAV que discriminam disfonicos de individuos vocalmente sauddveis;
verificar se a nota de corte permanece a mesma para uma amostra de professores. Métodos: Caracteristicas
de eficiéncia e valores de corte dos dados do PPAV de 171 individuos foram analisados por meio da curva
ROC (Receiver Operating Characteristic curve): 90 professores (60 disfonicos e 30 vocalmente sauddveis,
com médias de idade semelhantes, p=0,418) e 81 individuos ndo professores (48 disfonicos e 33 vocalmente
sauddveis, com média de idade semelhantes, p=0,934). Resultados: Os valores de drea sob a curva ROC — AUC
e os valores de corte do escore total do PAVV que separam individuos com e sem disfonia sdo diferentes para
nio professores e professores. Individuos nao professores apresentaram AUC = 0,986 (p<0,001) e 4,5 pontos
no escore total do PPAV (sensibilidade=95,8% e especificidade=90,9%); ja os professores apresentaram AUC
=0,872 (p<0,001) e nota de corte de 14,6 pontos (sensibilidade=91,7% e especificidade=75,9%). Conclusao:
A nota de corte do PPAV ¢ diferente para ndo professores e professores, sendo maior para os professores,
porém, com maior sensibilidade e especificidade para os individuos ndo professores, podendo ser utilizado
para triagens de grandes populacdes de risco para alteracdo de voz.
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INTRODUCTION

Communication takes on an increasingly important role
in the professional market for individuals who depend on it
as their main working tool. The voice is one of the essential
aspects in the communication process, and its use can be dif-
ferent according to the profession, the amount of use, and form
of emission?. In addition to the organic factor, the voice also
features individual content, with the expression of emotional
characteristics, revealing an individual’s personality and iden-
tifying them, insofar as it reflects their personal self-image and
self-esteem®. Among the professionals who use their voice,
we can include teachers, receptionists, singers, secretaries,
telemarketers, lawyers, ministers, and health professionals.
For all of them, vocal alterations may represent a professional
limitation, which can cause leaves from work, reduced income
and productivity, and even the need to change profession®®.

Teachers often teach in poor conditions, for many hours a
day, for a large number of students and in unfavorable environ-
mental conditions. These factors, coupled with the lack of vocal
training, collaborate with the high prevalence of vocal signs
and symptoms and voice alterations in these professionals®>.

Research shows that over 50% of teachers experience
voices problems in the course of their active professional
life®?. A Brazilian study showed that teachers, when compared
with the general population, show more vocal symptoms, per-
ceive vocal alterations related to work, with professional limita-
tions®. For the teachers, the voice is a constitutive component
of their identity as a professional and of the teacher’s impact
on the students and the educational process®?.

Dysphonia may occur as a result of an interaction be-
tween hereditary, individual, behavioral, lifestyle, and oc-
cupational factors, such as background noise, environments
with restricted acoustics, unclean workplaces, and stress'%!D,
Because oral communication is also an instrument for social
and affective relationships and leisure options, dysphonia
can still cause psychological difficulties and considerable
emotional, social, and functional restrictions, also affecting
the individual’s quality of life>19,

Self-assessment instruments have been used to discrimi-
nate patients or group them, predict individual results, and
evaluate the effectiveness of therapy, in addition to helping
the professionals to prioritize issues in the intervention pro-
cess!'>17. The self-assessment of vocal alterations and the
analysis of the results of a given treatment are used to verify
the effectiveness of an intervention and develop directive
procedures for clinical practice in health care"®. Quality-of-
life protocols are important tools for assessing the impact of
a particular disease. Such instruments preferably should have
proven validity, reliability, and sensitivity!”.

Studies have shown that the Voice Activity and Participation
Profile (VAPP)!” is an interesting tool to assess how much a
voice problem restricts and limits social and professional vocal
activities and the results of a voice treatment®*??. In addition,
the VAPP provides additional information that is not included
in other protocols"'”. However, in the validation of the VAPP for
Brazilian Portuguese"”, a cutoff score that separates dysphonic
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individuals from the vocally healthy individuals has not been
set. In addition, it is not known so far whether the cutoff values
of this protocol are the same for certain professional groups,
such as teachers, considering the particularities of dysphonia
in this occupational category.

Studies state that the teacher has a greater vocal burden, not
only subject to the prolonged use of the voice but also involving
factors that represent additional burden, such as background
noise, speaking for a long time without the proper use of
voice amplifiers, and psychosocial factors'V. Teachers, when
compared with the nonteachers, reported a higher frequency
of complaints of vocal and physical discomforts"?. Similarly,
the teachers refer perceiving that a voice problem negatively
affects the future of their career, with over 20% of the teachers
reporting sick leave for voice disorders, with professional and
economic negative effects, while none of the other profes-
sionals said to have needed to be excused from work for voice
problems!?,

Thus, it is not known if the values of the VAPP scores
would be the same as those found in the general population.
The verification of this aspect is important, so that this protocol
can also be used in the vocal screening of the teachers, in addi-
tion to its usual form of clinical application and the screening
of dysphonic individuals in general, making it useful for the
analysis of specific populations.

Thus, the purpose of this study is to identify efficiency
characteristics and cutoff values of the dimensions of the VAPP
protocol, which discriminates dysphonic and vocally healthy
individuals and verify if the cutoff values remain the same for
a sample of teachers.

METHODS

The study was approved by the Ethics Committee of
Universidade Federal de Sao Paulo — CEP — UNIFESP un-
der protocol no. 0789/10, and all the participants signed an
Informed Consent — IC.

Using the receiver-operating characteristic (ROC) curve,
we evaluated the efficiency characteristics and cutoff values of
the VAPP protocol™ for 171 subjects divided into nonteachers
and teachers: 48 dysphonic nonteachers and 33 vocally healthy
nonteachers (similar average age, p=0.934, by means of the
parametric ANOVA statistical test); 60 dysphonic teachers and
30 vocally healthy teachers (similar average age, p=0.418, by
means of the parametric ANOVA statistical test). All teachers
possessed more than 10 years of teaching experience (average
of 13.8 years for dysphonic teachers and 14.8 years for healthy
teachers). The dysphonic teachers teach classes with 7 to 40 stu-
dents, where 19 of them work in kindergarten, 33 in primary
education, and 8 in secondary education; of the 60 dysphonic
teachers, 11 work for 1 period a day and 49 work for 2 or 3 peri-
ods a day with teaching. The vocally healthy teachers teach
classes with 8 to 35 students, with 12 of them working
in kindergarten, 14 in primary education, and 4 in secondary
education; of the 30 vocally healthy teachers, 15 work for
1 period a day and 15 work for 2 or 3 periods a day with teach-
ing. Dysphonic individuals may present voice complaints and
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alterations to any degree, regardless of the causative nature,
except for individuals with acute dysphonia by inflammatory/
infectious processes and/or upper airway problems. Dysphonic
and vocally healthy nonteachers were recruited by telephone
or in person from the general population. Their workplaces are
mainly hospitals, clinics, and public and/or private companies
from various segments.

The VAPP!?is a self-assessment instrument consisting of
28 questions divided into five dimensions: self-perceived sever-
ity of voice problem, effect on job, effect on daily communica-
tion, effect on social communication, and effect on emotion.
A visual analog scale measures the values for each dimension,
with values ranging from O to 100 mm. The maximum total
score of the protocol is 280 points: 40 points for effects on
work, 120 points for effects on daily communication, 40 points
for effects on social communication, and 70 points for effects
on emotion. In addition, the VAPP has two additional scores:
the Activity Limitation Score (ALS) and the Participation
Restriction Score (PRS). The ALS is the sum of the responses
to the questions 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20, and the
PRP is the sum of the responses of questions 3, 5,7,9, 11, 13,
15, 17, 19, and 21. Both the ALS and PRS additional scores
range from 0 to 100 points each.

The ROC curve indicates the different cutoff values of
a test or scale, according to their levels of sensitivity and
specificity®. The areas under the curve represent the in-
strument’s power to properly classify healthy and affected
individuals. A test that is completely unable to discriminate
the ill from healthy subjects would have an area under the
curve (AUC) of 0.5; the better a test’s capacity for discrimi-
nation between these two groups is, the closer to 1.0 the area
under the ROC curve will be®. Sensitivity shows the test’s
accuracy in identifying positive patients, and specificity
demonstrates its accuracy in correctly classifying the nega-
tive patients®. This technique allows the establishment of
the cutoff point, optimizing the sensitivity and specificity
of a diagnostic test®.

RESULTS

The values of AUC and the cutoff values of the total
score of the VAPP were not different for the teachers and
nonteachers. For the total score of the VAPP, the nonteach-
ers presented AUC=0.986 (p<0.001) and a cutoff value of
4.5 (sensitivity=95.8%, specificity=90.9%); for the two
additional scores, they presented AUC=0.949 (p<0.001)
and a cutoff value of 2.05 (sensitivity=91.7%, specific-
ity=93.9%) for ALS and AUC=0.864 (p<0.001) and a cutoff
value of 1.90 (sensitivity=75.0%, specificity=97.0%) for
PRS (Tables 1 and 2; Figure 1).

For the total score of VAPP, teachers presented AUC=0.872
(p<0.001) and cutoff value of 14.6 (sensitivity=91.7%,
specificity=75.9%); for two additional scores, they presented
AUC=0.864 (p<0.001) and cutoff value of 1.65 (sensitivity
96.7%, specificity=73.3%) for ALS and AUC=0.722 (p=0.001)
and cutoff value of 1.35 (sensitivity = 61.7%, specific-
ity=83.3%) for PRS (Table 3 and 4; Figure 2).
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DISCUSSION

The identification of efficiency of the cutoff values of the
instrument as a whole and the cutoff values for maximum
sensitivity and specificity are important for allowing the use
of these protocols as screening tools for large populations, for
research data at different centers, for public services, and as
a criterion for managing waiting lists and the evaluation of
emergencies in health care®. The quality of discrimination
of an instrument depends on its efficiency value.

In this study, we conducted an assessment of the efficiency
of the VAPP protocol, the identification of cutoff values of its
total score and additional scores, ALS and PRS, and its capac-
ity, as a screening instrument, to separate dysphonic and vo-
cally healthy individuals and teachers with and without vocal

Table 1. Areas under the ROC curve for the total and additional scores
of the Voice Activity and Participation Profile protocol in the nonteachers

Total Score and

Dimensions of the Voice Area under value Lower Upper
Activity and Participation the curve Limit Limit
Profile protocol
Total 0.986 <0.001*  0.000 1.000
Activity Limitation Score 0.949 <0.001* 0.899 0.998
Participation Restriction

0.864 <0.001* 0.783 0.945

Score

*Significant values (p<0.05); ROC curve: values for the areas under the curve.

Table 2. Sensitivity and specificity of the ROC curve for the cutoff values
for the total and additional scores of the Voice Activity and Participation
Profile protocol in the nonteachers

Dimensions of the Voice

Sensitivity ~ Specificit
Activity and Participation Score y P y

% %

Profile protocol (%) (%)
-1.00 100.0 0.0

3.25 95.8 87.9

Total score 4.50" 95.8 90.9
5.50 93.8 90.9
245.20 0.0 100.0

-1.00 100.0 0.0

1.80 91.7 90.9

Activity Limitation Score 2.05* 91.7 93.9
2.30 89.6 93.9
87.60 0.0 100.0

-1.00 100.0 0.0

1.40 75.0 93.9

Participation Restriction Score 1.90* 75.0 97.0
2.15 66.7 100.0
81.40 0.0 100.0

*Cutoff values — Analysis of the ROC curve.
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Figure 1. Areas under the ROC curve for the total and additional scores of the Voice Activity and Participation Profile protocol in the nonteachers

Table 3. Areas under the ROC curve for the total and additional scores
of the Voice Activity and Participation Profile protocol in teachers

Total Score and

Dimensions of the Voice Area under p-value Lower  Upper
Activity and Participation the curve Limit Limit
Profile protocol
Total 0.872 <0.001* 0.784  0.960
Activity Limitation Score 0.864 <0.001* 0.772  0.956
Participation Restriction

0.722 0.001* 0.617  0.826

Score

*Significant values (p<0.05) — ROC curve: values for the areas under the curve

problems, seen as these professionals show a high prevalence
of voice disorders related to professional use and may have
different scores from the general population owing to their
occupational characteristics®>.

The study indicates that, for the total score of the VAPP,
the nonteachers presented AUC=0.986 (p<0.001) and a 4.5
cutoff value (sensitivity=95.8%, specificity=90.9), and the
teachers presented, for the total score of the VAPP, AUC=0.872
(p<0.001) and a cutoff value of 14.6 (sensitivity=91.7%, speci-
ficity=75.9%). It is noteworthy that the score that separates the
teachers with and without vocal disorders is three times greater
than the one that separates the dysphonic and vocally healthy
nonteachers. Probably, owing to excessive vocal use at work,
the teachers, even without voice problems, perceive a greater
impact on their participation in vocal activities than the vocally
healthy nonteachers®>?. Another interesting fact is that the
protocol’s efficiency was higher for the nonteachers, which
may indicate that the VAPP"? is a protocol that was developed
to identify dysphonia in general, and when used for a specific
population, such as teachers, it would be interesting to associ-
ate it with the use of other instruments, for each questionnaire
provides information through a different point of view, although
complementary?.

Table 4. Sensitivity and specificity of the ROC curve for the cutoff values
for the total and additional scores of the Voice Activity and Participation
Profile protocol in the teachers

Dimensions of the
Voice Activity and

Score  Sensitivity(% Specificity (%
Participation Profile tivity (%) pecificity(%)
protocol

-1.00 100.0 0.0
13.10 917 72.4
Total score 14.60* 917 75.9
15.75 90.0 75.9
235.40 0.0 100.0
-1.00 100.0 0.0
1.55 98.3 70.0
Activity Limitation Score  1.65* 96.7 73.3
175 93.3 73.3
26.90 0.0 100.0
-1.00 100.0 0.0
Participation Restriction 110 65.0 73.3
Scor 1.35* 617 83.3
core 150 58.3 83.3
26.90 0.0 100.0

*Cutoff values — Analysis of the ROC curve.

Regarding the protocol’s additional scores, ALS and PRS,
the cutoff values were closer between the nonteachers and
teachers, which shows that the dysphonic individuals in general
refer limitations and restrictions on the vocal activities, regard-
less of their professions!??.

The VAPP proved to be a good instrument for perform-
ing vocal screening in large populations, especially in the

CoDAS 2015;27(6):598-603
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Figure 2. Areas under the ROC curve for the total and additional scores of the Voice Activity and Participation Profile protocol in teachers

nonteachers, whose AUC values were above 0.85. However,
the fact that its efficiency in teachers was good, and not great,
shows that it helps to map the perception of this type of pro-
fessional, but not with maximum accuracy. However, owing to
its unique characteristics'”, it is suggested that, at least in the
case of teachers, it be used to assist in mapping voice impact
but in conjunction with other protocols with higher efficiency,
such as VHI or VoiSS, which are perfect classifiers, proven
excellent in the discrimination of individuals with and without
voice problems®”,

There are publications on the cutoff values of other
self-assessment protocols on the impact of dysphonia,
such as the Voice Handicap Index (VHI)@*?%, the Screening
Index for Voice Disorder (SIVD)®® (specific protocol for
self-assessment of teachers) and the Brazilian validation
of the Voice Symptom Scale (VoiSS)©?, demonstrating the
importance of a normative value in a vocal self-assessment
tool for identifying individuals with vocal problems or
individuals at risk for dysphonia that require monitoring
or intervention. This study contributes to the understand-
ing of the impact that a voice problem has in the life of
dysphonic individuals in general, specifically teachers.
These data can help in the screening of large populations.

CONCLUSION

The cutoff values for the VAPP are different for the
nonteachers and teachers, being higher for the latter.
However, it shows a higher sensitivity and specificity for
the nonteachers and can be used for screening large popula-
tions at risk for voice disorders, with increased accuracy
if used in conjunction with complementary assessment
tools, such as other protocols, perceptual, auditory and/or
acoustic analysis of the voice.
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