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voice problem on the individual’s life: Voice-Related Quality of Life (V-RQOL), the original and reduced versions
of the Voice Handicap Index (VHI) and VHI-10, Vocal Performance Questionnaire (VPQ), and Voice Symptom Scale
(VoiSS).
Methods. Data from 975 subjects, 486 with a diagnosis of dysphonia and 489 vocally healthy individuals, were sub-
mitted to the receiver operating characteristic (ROC) curve analysis to obtain the cutoff values that determine the
discriminating power of these instruments (presence of dysphonia vs healthy voice).
Results. The ROC curve analysis showed that the most efficient questionnaires were the VoiSS and the VHI. Results
showed that they presented as a perfect classification based on their efficiency, specificity, and sensitivity values (all
three of them ¼ 1). The VHI-10 and the V-RQOL showed excellent classification (VHI-10: efficiency ¼ 0.991;
specificity ¼ 1; sensitivity ¼ 0.981; V-RQOL: efficiency ¼ 0.914; specificity ¼ 0.860; sensitivity ¼ 0.967). Finally,
the VPQ showed a good level of classification (efficiency¼ 0.828; specificity¼ 0.824; sensitivity¼ 0.831). The cutoff
values for the instruments are as follows: VoiSS¼ 16 points, VHI¼ 19 points, VHI-10¼ 7.5 points, V-RQOL¼ 91.25,
and VPQ¼ 20.5 points. These values are important for screening large populations as well as for helping in the decision-
making process of clinical management. The cutoff values for maximum sensitivity and specificity of the instruments
that did not produce perfect classification are as follows: VHI-10: sensitivity ¼ 5; specificity ¼ 7.5, V-RQOL:
sensitivity ¼ 86.25; specificity ¼ 98.75, and VPQ: sensitivity ¼ 15.5; specificity ¼ 31.5.
Conclusions. Both the VoiSS and the VHI are perfect classifiers. The VHI-10 and the V-RQOL are excellent classi-
fiers, and the VPQ is good at discriminating individuals with dysphonia from the ones without dysphonia.
Key Words: Voice–Dysphonia–Self-assessment–Validation studies–Protocols–Speech, Language, and Hearing
Sciences.
INTRODUCTION

Voice disorders, also called dysphonias, occur in 3–9% of the
population.1 They affect quality of life in several different
ways. Traditionally, the evaluation of patients with voice disor-
ders is a multidimensional process, including at least a laryn-
geal examination, perceptual, and acoustic analysis.2

However, the patient’s experience of living with dysphonia
cannot be inferred directly by these standard clinical assess-
ments. Measuring what patients perceive about their health con-
dition is essential, especially because there is typically a low
correlation between the patient’s and the clinician’s subjective
voice analyses.3,4 Therefore, only the patient can provide real
information about his/her experience with the voice problem,
which cannot be obtained with any objective analysis.5,6

The concept of health evolved remarkably during the last
decades after the formulation of the International Classification
of Functioning.7 The concept advanced toward measuring a
disability as a difficulty found at least in one of the three func-
tioning domains: impairment, activity limitations, and partici-
pation restriction. Disability is a consequence of the
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interaction between health and contextual factors, whether the
latter are environmental or personal. Hence, it is essential for
the diagnostic process to understand the perspective of the indi-
vidual who experiences the problem. The perspective of the
patient is usually obtained by means of self-assessment ques-
tionnaires that rate the impact of a certain deviation, disorder,
or illness.

Numerous self-assessment questionnaires have been devel-
oped since the 1990s.8–12 They were developed not only to
quantify the impact of a voice problem and to evaluate the
patient’s progress but also to contribute in therapeutic
management. These instruments became very popular both in
the clinical and scientific settings. They achieved fast
international popularity never seen before with any other
approach, including acoustic analysis.13 The Voice Handicap
Index (VHI)8 was the first questionnaire introduced in the
area. It has a specific purpose of assessing the impact of
dysphonia on patients’ quality of life. This totally new perspec-
tive was proposed during a time when the trend was to use
quantitative measures from heavy instrumentation for vocal
analysis. Although the several other self-assessment instru-
ments that followed the VHI were built in a somewhat
structured manner, their development was based on varied
criteria. This is specifically true in regard to the conceptual
and empirical basis used for generating the instruments’ con-
tent, that is, compiling of items. Some instruments included
only data from patients’ records, others included health profes-
sionals’ and patients’ points of view and/or the scientific
literature in the area.
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The numerous dysphonia self-assessment questionnaires
available represent conceptual differences, such as focusing
on the handicap,8 the quality of life,9 the loss of vocal endur-
ance,10 or even on the identification of vocal symptoms.12

These instruments must be submitted to a series of controlled
procedures to be used in a language other than the original. Pro-
cedures include linguistic and cultural adaptation, validity,
reproducibility, responsiveness, and reliability measures.14

Many vocal self-assessment questionnaires that were origi-
nally developed in English have been already validated into
Brazilian Portuguese by the group of authors of this study.
Among these instruments are Qualidade de Vida em Voz
(QVV)15 (Voice-Related Quality of Life [V-RQOL]),9 Índice
de Desvantagem Vocal (IDV)16 (Voice Handicap Index [VHI;
Jacobson et al 1999]),8 and its reduced version (IDV-1017

e VHI-10),18 Question�ario de Performance Vocal (QPV)19

(Vocal Performance Questionnaire [VPQ]),10 and Escala de
Sintomas Vocais (ESV)20 (Voice Symptom Scale [VoiSS]).12

As a result of their validation studies, the mean scores of all
the aforementioned questionnaires are known for both dys-
phonic and vocally healthy individuals.15,16,19,17,20 These
values are presented in this article in Table 1. However, as of
now, the literature has not presented sufficient information
about the cutoff values of these questionnaires that discriminate
healthy from disordered individuals and about the degree of
classification based on their efficiency. One of the most
adequate analysis used for determining the discriminatory
power of a binary classification system, that is, its efficiency
in the task it was developed to do, is the receiver operating char-
acteristic (ROC) curve, known as ROC curve. This analysis is a
statistical procedure originated from the signal detection theory
used for measuring the accuracy of sensorial judgments.21

The ROC curve represents the relationship between the
sensitivity (ability of a test to correctly identify individuals
with the problem in question, ie, the ratio of true positives)
and the specificity (ability of a test to correctly identify individ-
uals without the problem in question, ie, the ratio of true nega-
tives) of any given test. The ROC curve is a simple analytical
procedure for determining the real value from which two cate-
gories are discriminated.22 This analysis considers the highest
possible values of sensitivity and specificity, concomitantly
combined with the highest values of efficiency (ability of a
TABLE 1.

Characteristics of the Validation Studies With Subjects Distribu

According to Chronologic Completion of the Validation

Questionnaire

Authors and Year of

Validation Into Brazilian

Portuguese

Dysphonic

Male Female To

V-RQOL Gasparini and Behlau 200915 19 95 11

VHI Behlau et al 201116 14 38 5

VPQ Paulinelli et al 201219 19 141 16

VHI-10 Costa et al 201317 6 54 6

VoiSS Moreti et al 201420 56 104 16
test to correctly identify both the positive and negative cases,
ie, both the presence and absence of the illness or disorder)
and product (a value that confirms the efficiency of the test
and must accompany the efficiency’s values to indicate greater
accuracy of results) producing what is called the cutoff value.
The maximum value of 1.0 for sensitivity, specificity, effi-

ciency, and product indicates that the instrument is able to
perform a perfect classification as to what it is proposed to
evaluate.
The cutoff value is a number from which the result of a test is

classified either as positive (presence of deviation, disorder or
illness that is being tested) or negative (absence of what is being
tested). If the result found is smaller than the cutoff value, the
result of a test is classified as negative and vice versa. The
ROC curve allows for the comparison of several diagnostic
tests, which is one of its most important applications. To deter-
mine whether two ROC curves are equal or different, the area
under the curve (AUC) is calculated. This area classifies the
level of accuracy of a diagnostic test. Consequently, the AUC
measures the performance of the test, for instance in the voice
area, its accuracy to identify individuals with voice problems.
A test that is not able to discriminate between individuals
with or without a certain disorder has an AUC of 0.5 (casual
identification). Only areas that have values >0.7 are considered
satisfactory.
There are only few studies that determined the ROC curve of

self-assessment instruments that evaluate the impact of a
dysphonia on the individual’s life. All these studies have used
specifically the original version of VHI. The studies that used
the VHI with 30 items showed cutoff values that vary from
12 to 20. All studies found AUCs that were at least satisfactory.
The first study48 compared patients with glottic cancer and
benign laryngeal lesions. They used the Dutch version of the
questionnaire and found a cutoff value of 15 points, with sensi-
tivity of 0.97 and specificity of 0.86. Two other research groups
analyzed the German23 and the Polish24 versions of the VHI in
patients with several different types of dysphonia. The cutoff
value obtained was 12 points for the Polish study with sensi-
tivity of 0.98 and specificity of 0.95. The Swedish version of
the VHI25 obtained a higher cutoff value of 20 points with a
sensitivity of 0.77 and a specificity of 0.87. However, the
authors highlighted that one of the limitations of the study
tion and Mean Total Scores of the Questionnaires,

Individuals Vocally Healthy Individuals

tal

Mean

Age

Average

Score Male Female Total

Mean

Age

Average

Score

4 41.3 65.9 31 89 120 43.0 98.0

2 42.3 48.1 20 44 64 41.1 4.5

0 41.0 27 31 134 165 33.0 19

0 46.9 18.6 6 44 50 43.4 1.7

0 43.0 49.4 49 91 140 42.2 7.1
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was the reduced number of participants and that the cutoff
values found should not be used solely as a generic reference.
For the Persian version of the VHI (in Farsi), the cutoff value
was 14.5 with a sensitivity of 92% and a specificity of 95%.26

There have been only two American studies that looked at the
cutoff values for the complete version of the VHI. Interestingly
enough, they brought forth different values, probably due to dif-
ferences in the population studied. One of these studies27 exam-
ined only individuals with organic dysphonia after
thyroidectomy and found a cutoff value of 18 points. The other
study examined only women28 and found a cutoff value of 11.5.
There is only one study performed with the reduced version of
the VHI, the VHI-10, available in the literature.29 The authors
of that study analyzed data from 156 questionnaires and
obtained a cutoff value of 11 points. Studies carried out with
other questionnaires only provided the mean scores of the pop-
ulation studied but not the cutoff values (Kupfer et al 2012)30.

Therefore, the purpose of the present study was to determine
the cutoff value of five different self-assessment question-
naires that evaluate the impact of a voice problem and to
compare their discriminatory power, on the basis of their
sensitivity and specificity. The instruments used were
V-RQOL, the original and reduced version of the VHI and
VHI-10, VPQ, and VoiSS. It is important to highlight two
aspects; one is that all these questionnaires were previously
validated into Brazilian Portuguese and that the VoiSS’ cutoff
value was also presented before.20
METHODS

This study was approved by the institutional review board of
Universidade Federal de Sao Paulo—IRB-UNIFESP #0911/
11. All participants signed a consent form.

Original data from validation studies of 975 subjects, ‘‘all
adults,’’ 486 with different degree and type of vocal disorders
(individuals with vocal complaint and dysphonia diagnosed
by an otolaryngologist) and 489 vocally healthy individuals
(people without vocal complaint, who were either accompa-
nying patients with voice disorders in the hospital or with
dermatological/ophthalmological complaints that were seen
in the same institutions where the dysphonic patients were
selected from. No professional singers were included. Both
groups were similar according to age; dysphonic group mean
age was 41.9 and vocally healthy individuals was 39.8; ranging
from 18 to 81 years. Participants’ characteristics are presented
in Table 1. Data from the different validation studies were
considered as a single database to determine the cutoff values.
Table 1 presents the characteristics of the groups. Participants
from the validation study of the VHI-1017 were not included.
The responses from the validation study of the original version
of the VHI were used for deriving the cutoff values for both the
VHI-30 and VHI-10 versions. This was done based on the fact
that the data from the VHI study were bigger. Consequently, the
total number of questionnaires analyzed was 975, 486 from
individuals with dysphonia (378 women and 108 men) and
489 from vocally healthy individuals (358 women and 131
men). Participants’ age ranged from 18 to 88 years, with a
mean age of 41.9 years for the group with dysphonia and
39.8 years for the vocally healthy group. Demographic charac-
teristics of sex and agewere similar for both vocally healthy and
dysphonic groups, for each one of the instruments (P > 0.05).
The higher number of women than men who participated in
all the studies reflects the reality of the voice clinic.31–33

All questionnaires were answered by the participants after
they were examined by the otolaryngologist, or during the voice
evaluation, or at the first voice therapy session if voice rehabil-
itation was indicated. The medical diagnoses were diverse and
included cases of both behavioral and organic dysphonia. This
aspect was not controlled. Acute voice disorders due to upper
airway infections were not included.

Data from the validation studies of the following question-
naires were analyzed: V-RQOL, VHI and VHI-10, VoiSS, and
VPQ. The V-RQOL has 10 items and is the first instrument to
have been validated into Brazilian Portuguese.15 The original
version of the VHI has 30 items,16 and the reduced version
VHI-10 has 10 items.17 The VoiSS has 30 questions,20 and
the VPQ has 12 questions.19 All validations were carried out
by the same group of researchers and coordinated by the first
author (M.B.) of the present study.

The results of each of the questionnaires were submitted to
the ROC curve analysis. The AUC was also calculated for the
cutoff values that best discriminated the individuals with and
without the disorder. In addition, the best values of sensitivity
(which indicates the biggest fraction of true positives in relation
to all positives) and specificity (which indicates the biggest
fraction of false positives in relation to all negatives) were iden-
tified. A point on the upper left hand corner of the ROC curve
graph indicates 100% sensitivity and 100% specificity. These
values represent a perfect classifier (absence of false positives
or negatives), which reflects an ideal instrument. A binary in-
strument can present the following levels of classification:
excellent (0.9–1), good (0.8–0.9), fair (0.7–0.8), and poor
(0.6–0.7). Instruments that obtain values between 0.5 and 0.6
fail to be a discriminating system. Because of the fact that the
VHI-10 is the most internationally disseminated question-
naire,18,29,13 its individual items were submitted to an
additional ROC curve analysis to find the discriminating
power of each question.
RESULTS

The results of the questionnaires’ discriminatory power analysis
are presented in Table 2 and Figure 1. Two of the questionnaires
showed to have a perfect classification power: the VoiSS and the
VHI, followed by the VHI-10. The V-RQOL and the VPQ
showed less efficiency. The cutoff values for the instruments
are (Table 2): VoiSS ¼ 16, VHI ¼ 19, VHI-10 ¼ 7.5,
V-RQOL ¼ 91.25, and VPQ ¼ 20.5.

The efficiency values of the questionnaires are presented in
Tables 3–7. Tables 3 and 4 summarize the VoiSS and VHI
questionnaires’ results. They were found to be perfect
classifiers. These two instruments also produced a product of
1.0, which confirms their efficiency. The VPQ presented a
smaller product (0.685) than its efficiency (0.828).



TABLE 2.

Discriminatory Power of the Self-Assessment Questionnaires—VoiSS, VHI, VHI-10, V-RQOL, and VPQ

Questionnaire

Cutoff Value

of the Total

Score Sensitivity Specificity Efficiency Product

Cutoff Value for

the Maximum

Sensitivity

Cutoff Value for

the Maximum

Specificity

VoiSS 16 1.000 1.000 1.000 1.000 16 16

VHI 19 1.000 1.000 1.000 1.000 19 19

VHI-10 7.5 0.981 1.000 0.991 0.981 5 7.5

V-RQOL 91.25 0.967 0.860 0.914 0.832 86.25 98.75, maximum

specificity 0.947

VPQ 20.5 0.831 0.824 0.828 0.685 15.5 31.5

Notes: ROC curve analysis.
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Table 5 summarizes VHI-10 results. The VHI-10 presented
its maximum sensitivity at 5.0 points and maximum specificity
at 7.5 points. Consequently, if the goal of the screening is to
include all individuals with dysphonia using the VHI-10, it is
FIGURE 1. ROC curve of the questionnaires
recommended to use the smallest cutoff value (in this case is
5.0 points), which is a more rigorous rating. On the other
hand, if the option is to assume the risk of having false negative
results, the cutoff value adopted can be 7.5 points.
VoiSS, VHI, VHI-10, V-RQOL, and VPQ.



TABLE 3.

Cutoff Values, Sensitivity, Specificity, Efficiency, and Product of the VoiSS

Cutoff Value Sensitivity 1 � Specificity Specificity Efficiency Product

12.500 1.000 0.050 0.950 0.975 0.950

13.500 1.000 0.014 0.986 0.993 0.986

16.000 1.000 0.000 1.000 1.000 1.000

18.500 0.988 0.000 1.000 0.994 0.988

19.500 0.981 0.000 1.000 0.991 0.981

Bold numbers correspond to the cuttoff values with the highest sensititvity and specificity.
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V-RQOL results are presented in Table 6. Results revealed a
cutoff value of 91.25 points; this score represented the best rela-
tionship between sensitivity and specificity. However, the
V-RQOL’s cutoff value for maximum sensitivity was 86.25
points. This questionnaire did not produce a maximum speci-
ficity cutoff value. Hence, this instrument shows to be better
at identifying individuals with voice problem instead of
excluding those that do not have it.

Finally, the VPQ findings are presented in Table 7. The
results revealed this instrument to be the least efficient at
discriminating patients with dysphonia from vocally healthy
individuals. A cutoff value of 20.5 represented the point of
best relationship between its sensitivity and specificity. The
scores for maximum sensitivity and specificity were 15.5 and
31.5, respectively. The latter value is too distant from the value
that identifies dysphonic individuals (sensitivity value).

The analysis of the discriminatory power of the individual
items of the VHI-10 (Table 8 and Figure 2) showed that 9 of
10 items have discriminatory power. However, item 22 had a
poor discriminatory power. In addition, one of the items (item
19) did not present power to discriminate dysphonic patients
from vocally healthy individuals.

DISCUSSION

Self-assessment measures that evaluate the impact of a voice
problem are a functional approach and key component for voice
diagnosis as well as for the therapeutic management of individ-
uals with voice problem. Data provided by these instruments
differ from the ones obtained by objective measures and do
not necessarily have a direct correlation with perceptual and/
or acoustic deviations.5 The identification of the instrument’s
efficiency, cutoff value, sensitivity, and specificity is important
TABLE 4.

Cutoff Values, Sensitivity, Specificity, Efficiency, and Product o

Cutoff Value Sensitivity 1 � Specificity

13.000 1.000 0.031

14.500 1.000 0.016

19.000 1.000 0.000

24.500 0.962 0.000

27.000 0.942 0.000

Bold numbers correspond to the cuttoff values with the highest sensititvity and s
in order for these instruments to be used as screening tools of
large populations, multicentric studies, public service, and/or
as a criterion for managing waiting lists and emergency care.23

The overall discriminatory power of the instruments vali-
dated into Brazilian Portuguese15,16,19,17,20 was found to be at
least good. This fact reinforces the usefulness of
these measures for screening big populations as well as for
managing decision making. The discriminatory power
can assure the reliable use of these measures in the clinical
setting because the perceptual analysis has only a poor
correlation with the patient’s perception of his/her voice
problem.3,4 Some of the instruments produced cutoff values
with decimal places; therefore, it is the clinicians’ choice as
to how rigorous they want to be by choosing either the
immediate higher or lower value.

Two questionnaires obtained a perfect classification power,
that is, the same cutoff value achieved 100% sensitivity and
specificity. These questionnaires were the VoiSS, which has
30 questions and three subscales (maximum efficiency at 16
points) and the VHI, which also has 30 questions and three sub-
scales (maximum efficiency at 19 points).

A detailed analysis of these instruments published at the end
of the first decade of the 21st century included nine question-
naires, which met the inclusion criteria established by the
authors.34 The analysis revealed that the quality of these instru-
ments varies greatly, especially in regard to their development
process. None of the instruments met the recommended criteria.
Flaws in the development process of these instruments have
been already identified, more specifically regarding the genera-
tion of the initial list of items and the reduction process of the
items. In addition to the aforementioned issues, deficiencies
were also found in the following aspects: limited breadth of
f the VHI

Specificity Efficiency Product

0.969 0.985 0.969

0.984 0.992 0.984

1.000 1.000 1.000

1.000 0.981 0.962

1.000 0.971 0.942

pecificity.



TABLE 5.

Cutoff Values, Sensitivity, Specificity, Efficiency, and Product of the VHI-10

Cutoff Value Sensitivity 1 � Specificity Specificity Efficiency Product

�1.000 1.000 1.000 0.000 0.500 0.000

1.000 1.000 0.469 0.531 0.766 0.531

2.500 1.000 0.156 0.844 0.922 0.844

3.500 1.000 0.094 0.906 0.953 0.906

5.000 1.000 0.031 0.969 0.985 0.969

7.500 0.981 0.000 1.000 0.991 0.981

9.500 0.962 0.000 1.000 0.981 0.962

10.500 0.923 0.000 1.000 0.962 0.923

Bold numbers correspond to the cuttoff values with the highest sensititvity and specificity.
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dysphonia types, reduced number of interviews, focus group
analysis, and deficits in the psychometric measures. However,
the paper in question highlights that the VoiSS is the instrument
that has the best structure compared with the others studied.
This questionnaire went through a very complex process of con-
struction. It included a larger number of participants (more than
800 subjects). It was considered the most robust measure by the
meticulously analytical article by Branski et al.34 Bearing this
in mind, the results of the VHI were surprising considering
that it was the first self-assessment instrument developed in
the area. It was created before the Scientific Advisory Commit-
tee recommendations were published.14 Both the VoiSS and the
VHI produced maximum values of efficiency and product,
which confirms their perfect discriminatory ability. The
VHI-10 showed to have the third best discriminatory ability.
Its efficiency was slightly smaller than the two first instruments
although it produced an AUC of 1 (efficiency ¼ 0.991;
specificity ¼ 1, sensitivity ¼ 0.981, and cutoff value of 7.5
points). The VHI-10’s maximum specificity had a cutoff value
of 7.5. This value decreased to five points when considering the
maximum sensitivity, which is the cutoff value that should be
used when the intention is to identify all individuals with voice
problems.

The V-RQOL is the questionnaire that has the most data with
Brazilian population.35 It has 10 items and two subscales.
Results of this study showed that the V-RQOL had an excellent
AUC (efficiency ¼ 0.914; specificity ¼ 0.860; sensitivity
¼ 0.967; cutoff value ¼ 91.25). Its maximum sensitivity was
TABLE 6.

Cutoff Values, Sensitivity, Specificity, Efficiency, and Product o

Cutoff Value Sensitivity 1 � Specificity

83.750 1.000 0.263

86.250 1.000 0.237

88.750 0.992 0.184

91.250 0.967 0.140

93.750 0.925 0.105

96.250 0.767 0.079

98.750 0.558 0.053

101.000 0.000 0.000

Bold numbers correspond to the cuttoff values with the highest sensititvity and s
obtained at a cutoff value of 86.25. However, the V-RQOL
did not achieve maximum specificity, which is predicted to be
at 101 points (cutoff value obtained was 86.25 points for the
highest specificity of 0.947). This means that there is a small
chance that a vocally healthy individual will be included in a
group of dysphonic patients by using 86.25 as the cutoff value.
Lastly, the VPQ is an instrument that has 12 items and a

single total score. In the present study, it showed a good
discriminatory power (efficiency ¼ 0.828; specificity ¼
0.824; sensitivity ¼ 0.831; cutoff value ¼ 20.5 points). The
calculation for this instrument’s maximum sensitivity and spec-
ificity revealed values that are far apart (15.5 and 31.5 points,
respectively). This indicates that there is a higher chance for
including false positive and negative results with the VPQ dur-
ing a screening. Hence, this is the least appropriate instrument
for a vocal screening. However, it can still be used in the clinical
setting, especially when the patient has a clear perception of
how his/her voice was like before the onset of the voice prob-
lem. The result suggests that this questionnaire may be more
useful for the evaluation of organic dysphonia, such as vocal
fold paralysis and spasmodic dysphonia. The use of the VPQ
should be avoided in cases of long-term behavioral dysphonia
in which the patients have difficulty recollecting how their
voice was before the onset of the problem.
The analysis of the relationship between the number of items

of the questionnaire (length of the instrument) and the time of
administration and its efficiency indicated that the VHI-10 is
the best option. The study of the individual items’ efficiency
f the V-RQOL

Specificity Efficiency Product

0.737 0.869 0.737

0.763 0.882 0.763

0.816 0.904 0.809

0.860 0.914 0.832

0.895 0.910 0.828

0.921 0.844 0.706

0.947 0.753 0.528

1.000 0.500 0.000

pecificity.



TABLE 7.

Cutoff Values, Sensitivity, Specificity, Efficiency, and Product of the VPQ

Cutoff Value Sensitivity 1 � Specificity Specificity Efficiency Product

14.500 1.000 0.952 0.048 0.524 0.048

15.500 1.000 0.933 0.067 0.534 0.067

16.500 0.969 0.776 0.224 0.597 0.217

17.500 0.944 0.582 0.418 0.681 0.395

18.500 0.931 0.412 0.588 0.760 0.547

19.500 0.875 0.309 0.691 0.783 0.605

20.500 0.831 0.176 0.824 0.828 0.685

21.500 0.775 0.170 0.830 0.803 0.643

22.500 0.725 0.115 0.885 0.805 0.642

23.500 0.650 0.061 0.939 0.795 0.610

24.500 0.588 0.048 0.952 0.770 0.560

25.500 0.538 0.030 0.970 0.754 0.522

26.500 0.456 0.018 0.982 0.719 0.448

27.500 0.388 0.018 0.982 0.685 0.381

28.500 0.331 0.012 0.988 0.660 0.327

29.500 0.275 0.012 0.988 0.632 0.272

30.500 0.244 0.006 0.994 0.619 0.243

31.500 0.194 0.000 1.000 0.597 0.194

32.500 0.150 0.000 1.000 0.575 0.150

Bold numbers correspond to the cuttoff values with the highest sensititvity and specificity.

Mara Behlau, et al Efficiency of Self-Assessment Protocols 7
of the VHI-10 showed that an item failed to discriminate dys-
phonic patients from vocally healthy individuals (‘‘I feel left
out of conversations because of my voice’’), with an unsatisfac-
tory AUC (¼0.538). This low value reflects that the item is not
able to perform casual identification. Perhaps, this unsatisfac-
tory value is due to cultural aspects related to communication
TABLE 8.

Area Under the Curve (AUC) for the VHI Items That

Compose the VHI-10 and Total Score

Question AUC Standard Error P Value

Q_01 0.883 0.035 <0.001*

Q_03 0.896 0.029 <0.001*

Q_10 0.986 0.012 <0.001*

Q_14 0.922 0.029 <0.001*

Q_16 0.875 0.037 <0.001*

Q_17 0.814 0.044 <0.001*

Q_19 0.538 0.054 0.477

Q_22 0.702 0.051 <0.001*

Q_23 1.000 0.000 <0.001*

Q_25 0.827 0.043 <0.001*

Total 1.000 0.001 <0.001*

*Significant values—ROC curve analysis.

Item: 1. My voice makes it difficult for people to hear me.

Item: 3. People have difficulty understanding me in a noisy room.

Item: 10. People ask, ‘‘What’s wrong with your voice?’’

Item: 14. I feel as though I have to strain to produce voice.

Item: 16. My voice difficulties restrict personal and social life.

Item: 17. The clarity of my voice is unpredictable.

Item: 19. I feel left out of conversations because of my voice.

Item: 22. My voice problem causes me to lose income.

Item: 23. My voice problem upsets me.

Item: 25. My voice makes me feel handicapped.
or to the fact that this item is more sensitive to disorders in
which there is a marked voice deviation, such as neurologic
dysphonia or head and neck cancer. In addition, there was
another item that had a poor discrimination (‘‘my voice problem
causes me to lose income’’), with an area under the curve
considered just satisfactory (AUC ¼ 0.702). Probably, the
low value of this item is due to the fact that it may be more sen-
sitive to professional voice users. The participants of this study
were mostly from hospitals and university clinics. All
remaining items had an AUC higher than 0.8. One of these
items was found to be a perfect classifier with an AUC of 1.0
(‘‘my voice problem upsets me’’). Although the purpose of
this analysis was to understand the individual contribution of
FIGURE 2. ROC curve for the VHI items that compose the VHI-10

and total score.



Journal of Voice, Vol. -, No. -, 20158
each item of the instrument, it can suggest that a reduction of
the numbers of items may be appropriate so that an efficient
shorter version of this questionnaire can be available.

Ultimately, it is the clinician’s decision to choose the cutoff
values of interest, given that during screenings, it would be
more important to consider the sensitivity values that are
smaller or equal to the efficiency values of the instrument.
This way, the highest number of true positives in relation to
all positives is included. This is not a problem with the instru-
ments that achieved either maximum efficiency or sensitivity,
such as the VoiSS and the VHI. However, when the selected
instruments are the VHI-10, the V-RQOL, and the VPQ, either
the maximum efficiency or sensitivity or even specificity values
can be selected. In the clinical setting, the value that should be
considered is the maximum efficiency because there are other
data available in the voice evaluation to support the diagnosis.
In the case of a population screening, the choice will vary
according to the amount of sensitive or specific of the goal of
the screening itself.

The VoiSS and the VHI presented a single cutoff value. The
VHI-10, V-RQOL, and VPQ have variable thresholds depend-
ing on the purpose of the screening. The knowledge of the effi-
ciency of assessment instruments and treatment protocols can
help optimize speech-language pathology intervention during
screenings and clinical management.

After the advent of objective voice analysis, the era of voice
self-assessment instruments ‘‘represents progress’’ in the evalu-
ation of voice patients, despite the fact that there are flaws in
their development.36,34

The establishment of cutoff values of several validated ques-
tionnaires into Brazilian Portuguese may improve the clinical
ability to detect the presence or progress of a disease or disorder
as well as to measure treatment outcome.

The positive result of the discriminatory power of these
instruments—V-RQOL, VHI, VHI-10, VPQ, and VoiSS—
allows for the ratification of their diagnostic usefulness. More-
over, their administration does not depend on the level and
experience of the clinician, which are fundamental criteria for
perceptual analysis37,38 (Kreiman et al 2007). Self-assessment
questionnaires can also be ideal tools for international multi-
centric researches, as they do not depend on the education
and experience of the clinician nor on the influence of his/her
native language, contrary to perceptual analysis.37 There are
limited studies that investigate the role of culture on the percep-
tion of a dysphonia.39 Recently, a group from India proposed a
culturally developed questionnaire called the voice disorder
outcome profile.40 The study considered environmental and
cultural aspects of India, such as spicy food, excessive tea
and coffee intake, tropical weather, excessive voice use in the
streets and over background noise, pollution, and lack of acous-
tic amplification. This questionnaire was translated and vali-
dated into Tamil.41 Aside from the specific cultural items,
the remaining items are very similar to those in other self-
assessment questionnaires. The correlation between a
universally established self-assessment tool such as the VHI,
and instruments that include particular aspects, such as culture,
is not clear at this juncture and deserves further investigation.
The VHI is undoubtedly the questionnaire that has been
mostly validated in other languages other than the orig-
inal.42,13 However, other instruments have been successfully
culturally adapted and validated into other languages as
well, such as the V-RQOL43,15 and the VAPP44–46 (Fava
et al 2014).
The scores of the questionnaires and the analysis of their cut-

off values may allow for the evaluation of the biosocial impact
of a dysphonia and support their use as screening tools. Despite
the fact that we did not include several diagnostic categories in
the validation studies of these questionnaires, previous studies
proved that one of the limitations imposed by a voice problem
is that patients perceive their voice the same way regardless of
the disorder itself (eg, patient with head and neck cancer or a
functional disorder).47

Professional voice users may self-rate their voice problem
differently. They may be more detailed or use a more restrict
criteria, even in cases of very mild loss of vocal functioning.49

It is known that self-assessment instruments that are not specific
to professional voice users are less sensitive in evaluating this
population.50,49,51 However, we did not control for profession
as a variable in our studies and the 1000 plus participants had
several different professions, some of whom were not
professional voice users.
We understand that none of these instruments were specif-

ically developed for the evaluation of a peculiar diagnostic cate-
gory; however, they reflect a subjective perception of the
limitations or handicap imposed by a voice problem. We high-
light once more that although there is a correlation between the
self-assessment and the perceptual analysis, this correlation is
not direct nor strong.8,52,53,54,25,4 Moreover, a huge vocal
deviation perceived by a nonprofessional voice user may be
the same as a mild voice deviation for ones that rely on their
voice to work. It is possible that the self-assessment instrument
captures a different aspect of the vocal function that the percep-
tual analysis and laryngeal examination do not. Therefore, it is
recommended that clinicians use all information consciously
during the evaluation process and the treatment outcome mea-
sure and discharge because they are complementary tools.
CONCLUSIONS

The results of the present study indicate that self-assessment
questionnaires are useful clinical instruments, which are valid
and reliable to differentiate individuals with voice problems
from vocally healthy individuals. The VoiSS and VHI are per-
fect classifiers because they obtained maximum efficiency.
The VHI-10 and V-RQOL are excellent classifiers, and finally
the VPQ is a good classifier. Analysis of the VHI-10 revealed
the discriminatory power on all but two items for Brazilian
speakers—feeling left of out conversations and loss of income
because of their voice problem.
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