Efficiency and Cutoff Values of Self-Assessment
Instruments on the Impact of a Voice Problem
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Summary: Objectives. To evaluate the efficiency of four self-assessment questionnaires that rate the impact of a
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
(VoiSSs).

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 = 1). The VHI-10 and the V-RQOL showed excellent classification (VHI-10: efficiency = 0.991;
specificity = 1; sensitivity = 0.981; V-RQOL.: efficiency = 0.914; specificity = 0.860; sensitivity = 0.967). Finally,
the VPQ showed a good level of classification (efficiency = 0.828; specificity = 0.824; sensitivity = 0.831). The cutoff
values for the instruments are as follows: VoiSS = 16 points, VHI = 19 points, VHI-10 = 7.5 points, V-RQOL = 91.25,
and VPQ = 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 = 5; specificity = 7.5, V-RQOL.:
sensitivity = 86.25; specificity = 98.75, and VPQ: sensitivity = 15.5; specificity = 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.
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INTRODUCTION

Voice disorders, also called dysphonias, occur in 3-9% of the
population." 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.’
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.” Therefore, only the patient can provide real
information about his/her experience with the voice problem,
which cannot be obtained with any objective analysis.”

The concept of health evolved remarkably during the last
decades after the formulation of the International Classification
of Functioning.” 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.” '* 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.'” The Voice Handicap
Index (VHI)® 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,” the quality of life,” the loss of vocal endur-
ance,'” or even on the identification of vocal symptoms.'”

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.'”

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)" (Voice-Related Quality of Life [V-RQOLY]),” Indice
de Desvantagem Vocal (IDV)'® (Voice Handicap Index [VHI;
Jacobson et al 1999]),° and its reduced version (IDV—lO17
e VHI-IO),IS Questionario de Performance Vocal (QPV)'Q
(Vocal Performance Questionnaire [VPQ]),'O and Escala de
Sintomas Vocais (ESV)*" (Voice Symptom Scale [VoiSS])."”

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.'>'®'*!7?" 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.”’

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.” This analysis considers the highest
possible values of sensitivity and specificity, concomitantly
combined with the highest values of efficiency (ability of a

TABLE 1.

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 study® 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 German™ and the Polish** 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 VHI™ 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

Characteristics of the Validation Studies With Subjects Distribution and Mean Total Scores of the Questionnaires,

According to Chronologic Completion of the Validation

Dysphonic Individuals

Authors and Year of

Vocally Healthy Individuals

Validation Into Brazilian

Mean Average Mean Average

Questionnaire Portuguese Male Female Total Age Score Male Female Total Age Score
V-RQOL Gasparini and Behlau 2009 19 95 114 41.3 65.9 31 89 120 43.0 98.0
VHI Behlau et al 2011'® 14 38 b2 423 48.1 20 44 64 41.1 4.5
VPQ Paulinelli et al 2012"° 19 141 160 41.0 27 31 134 165 33.0 19
VHI-10 Costa et al 2013"7 6 54 60 469 18.6 6 44 50 43.4 1.7
VoiSS Moreti et al 2014%° 56 104 160 43.0 49.4 49 91 140 42.2 7.1
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