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Abstract

Objective. The aim of this study was to establish normative values for the Voice
Symptom Scale (VoiSS) in the Spanish community population (without voice prob-
lems), using a sample from a large area of southeastern Spain.

Method. The sample consisted of 115 adults from ages 16 to 87, 60 of whom were
women and 55 were men. Participants included the family members of patients who
attended the Otorhinolaryngology (ENT) and Speech Therapy Clinic at a referral
hospital in the region of Murcia, Spain, and some of the clinic’s staff. All the partici-
pants reported never having suffered from any voice disorder before.

Results. The normative values obtained in this study for the VoiSS were 14.61
(SD=8.18) for the total score, 7.57 (SD = 5.42) for the Impairment subscale, 1.04
(SD = 1.65) for the Emotional subscale, and 5.99 (SD = 3.61) for the Physical
subscale. The percentile values were also obtained for the VoiSS scale and for its
three subscales.

Conclusions. This study presents normative values for the VoiSS scale that have not
previously been obtained in Spain. These values can be used as a reference to detect
possible voice disorders.

Keywords
VoiSS; voice; voice disorders; voice quality; voice hoarseness; scale; questionnaire;
self report; population statistics; psychometrics.

Resumen

Objetivo. Ll objetivo de este estudio fue establecer valores normativos para la escala
Voice Symptom Scale (VoiSS) en poblacion comunitaria espafiola (sin problemas de
voz), utilizando una muestra de un area extensa del sureste de Espana.
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Metodologia. La muestra estuvo compuesta por 115 personas (60 mujeres y 55
hombres) con edades comprendidas entre los 16 y 87 afios. Los participantes eran
familiares que acompafiaron a los pacientes a las sesiones clinicas de ORL y de Lo-
gopedia de un hospital de referencia de la Regién de Murcia, asi como personal del
hospital. Todos declararon no padecer ningtn trastorno de la voz.

Resultados. Los valores normativos obtenidos en este estudio para el VoiSS fueron
14.61 (SD=8.18) para la puntuacion total, 7.57 (SD = 5.42) para la subescala Li-
mitaciéon, 1.04 (SD = 1.65) para la subescala Emocional y 5.99 (SD = 3.61) para la
subescala Fisica. Los valores percentilicos se obtuvieron también para la escala VoiSS
y para sus tres subescalas.

Conclusiones. Este estudio presenta valores normativos para la escala VoiSS que
no han sido todavia obtenidos en Espana. Estos valores pueden utilizarse como refe-
rencia para detectar posibles trastornos de voz.

Palabras clave
VoiSS; voz; trastornos de la voz; calidad de la voz; ronquera; escala; cuestionario;
autoinforme; estadisticas poblacionales; psicometria.

Introduction

From the 1990s, the evaluation of dysphonic patients has shifted to an approach
in which self-reports and Quality of Life (QOL) measurements are included in the
evaluation protocols for voice disorders [1,2], thus following the tendency to include
QOL measurements in all health-related areas [3-5], and an increasing number of
self-reported or patient-reported instruments have been developed [6,7].

One of such self-reported instruments is the Voice Symptom Scale (VoiSS), a
scale developed by Deary et al. [8] that includes 30 question items grouped into
three subscales (Impairment, Emotional, and Physical), which provide information
about the use of voice for communication, the impact of the voice disorder on the
life of the individual, and about the perception of physical symptoms.

Arguably the most relevant feature of the VoiSS is that some data suggest it to be
the more rigorous and psychometrically robust self-reported measure [9,10]. The
VoiSS has a test-retest coeflicient of 0.63, a correlation with the Voice Handicap
Index (VHI) of 0.87, and a sensitivity to change of up to 1.06, the latter value being
particularly noteworthy as it is also the only scale that does not show a floor effect
of the analyses carried out to date [10,11]. It has also been found to have perfect clas-
sificatory power [11], with sensitivity, specificity, and efficiency values of 1.0, Besides,
it is also the only self-reported scale that included input from the target population of
dysphonic patients during item generation [12].

For these reasons, the VoiSS has gained attention as an alternative measure to
the Voice Handicap Index, which, although still the most popular measure, has not
been free of criticism and limitations [12-14]. Due to such high interest in the VoiSS,
numerous adaptations to various cultural and linguistic contexts [15-20], including
Spanish [18] and Chilean Spanish [19], have resulted.
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Most studies using the VoiSS as a measure have compared the scores of relatively small
samples of participants with and without voice pathology [15-21]. Although this approach
seems to be most practical, the use of normative data from a bigger sample of vocally
healthy individuals can also be an important strategy to help understand the psychometric
values of the scale, its sensitivity to discriminate patients with dysphonia, and to set refer-
ence values for the comparison of patients with voice disorders.

Normative data has been published for some self-reported voice scales such as the Voice
Handicap Index-10 [22] or the Singers Voice Handicap Index-10 [23], but not for the VoiSS.
The goal of this study was to establish normative data for the voice scale of the general
population in Spain who were free from a history of voice problems, using a sample from an
extensive area covering the southeast region of Spain.

Methods

The study was approved by the Ethics Research Committee of the University of Murcia
(registration number 2824/2020). All participants read and signed an informed consent form.

Participants

A total of 115 people participated in the study. They were either relatives of patients who
attended the Otorhinolaryngology (EN'T) and Speech Therapy Services Clinic of a referral
hospital located in Murcia, Spain, or staff of this clinic. Inclusion criteria were as follows: first,
the participants had to be native Spanish speakers from Spain; second, they had to be able to
complete the scale independently; and third, the participants had to have no prior history of
voice problems that required clinical treatment. Individuals who did not understand Spanish
or who were not able to complete the questionnaire by themselves were excluded. Participants
were debriefed on the study and their participation and, after having read and signed an
informed consent form, they were taken to a quiet room where they completed the question-
naire without any interruption. The longest time required for completion was 22 minutes.

Technical information

The Spanish version of the VoiSS Scale [8] was used. This scale consists of 30 items divided
into three subscales. The Impairment subscale contains 15 question items related to difficul-
ties that patients may find when using their voice (e.g., Do you have difficully attracting attention
using your voice?), the Emotional subscale consists of 8 items related to the psychological impact
of the voice problem (e.g., Do you feel miserable or depressed because of your voice problem?), and the
Physical subscale consists of 7 items related to physical symptoms (e.g., Is your throat sore?).
Several socio-demographic questions were added for age, gender, and for whether or not the
participant had suffered from any voice problem requiring clinical treatment.

Statistics

Statistical analyses were conducted using the Jamovi software [24]. Descriptive statistics were
calculated for participant age, as a total and by gender. A hypothesis contrast was used to
analyze significant differences between men and women by their age.

Descriptive statistics were also calculated for the global scores in the VoiSS and in each
of the three subscales, Impairment, Emotional, and Physical. These statistics included am-
plitude (with maximum and minimum scores), mean, standard deviation, and median; they
were calculated for all participants and by gender. Student’s t contrast was used to analyze
possible differences in the scale scores due to gender, and Cohen’s d was used to estimate
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size effect for each statistical contrast [25]. The size effect quantifies the size of the mean
differences between groups to obtain the magnitude of a differential effect and allows for
a better understanding of the found differences (together with the p value). According to
general recommendations, 0.2 was considered a small size effect, 0.5 a moderate size effect,
and 0.8 a large size effect.

The correlation between age and score in the VoiSS scale was calculated to estimate their
possible association, which would then require the calculation of differential normative values
for that specific variable.

Percentile distribution tables were built for the total VoiSS score and for scores in each
of the three subscales. Percentiles (variable values below which a given percentage of scores
falls) are the most used standardized values for the normative interpretation of a test [26,27].
Percentiles transform the original scores in order to facilitate their interpretation, are easy to
understand, and allow for the comparison of scores of different individuals in the same test,
and of scores of the same individual in different tests [26]. Percentile graphs were also calcu-
lated for the scores in each subscale of the VoiSS.

Results

Participant age distribution by gender (see Table 1) did not show statistically significant dif-
ferences (p > .05) between women and men, with mean scores 45.34 (SD = 17.36) and 45.60
(SD = 16.39) years, respectively. The other descriptive statistics for age also showed very sim-
ilar scores between men and women.

Table 1. Distribution of age total and according to gender.

Age (years)
Gender
n R M SD Md
Females 60 16 - 87 45.34 17.36 44.5
Males 55 18-74 45.60 16.39 46
Total 115 16 - 87 45.47 16.83 45.0

Note. n: sample size; R: range (minimum - maximum); M: mean; SD: standard deviation;
Md: median.

The mean scores in the three subscales of the VoiSS scale were similar for men and women
(Table 2). No significant differences were found for the total score (t(113) = 0.353, p > .05),
the Impairment subscale (t(113) = -0.914; p > .03), the Emotional subscale (t(113) = 1.781, p
> .05), nor the Physical subscale (t(113) = 1.375; p > .05). Effect sizes were 0.07 for the total
score, -0.17 for Impairment, 0.33 for Emotional, and 0.26 for the Physical subscales.

Associations between age and the scores in the three subscales of the VoiSS were low or
very low and without significance (p > .05). The correlation between age and the total score
was r = .05, and regarding the three subscales, was r = .03 for the Limitation subscale, r = .14
for the Emotional subscale and r = .01 for the Physical subscale, using p > .05.
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Table 2. Normative scores for the VoiSS scale and subscales

according to gender.

Females Males Total
(n=60) (n=55) (n=115)
R 0-19 0-20 0-20
M 8.02 7.09 7.57
Impairment
SD 5.65 5.16 5.42
Md 7.5 6.0 7.0
R 0.7 0.7 0.7
M 0.78 1.33 1.04
Emotional
SD 1.43 1.84 1.65
Md 0.0 0.0 0.0
R 0-16 1-15 0-16
M 5.565 6.47 5.99
Physical
SD 3.61 3.60 3.61
Md 5.0 5.0 5-0
R 0-30 4-28 0-30
M 14.35 14.89 14.61
Total
SD 8.71 7.64 8.18
Md 13.0 13.0 13.0

Note. n: sample size; R: range (minimum - maximum); M: mean; SD: standard deviation;
Md: median.

Mean scores were 14.61 (SD = 8.18) for the total scale, 7.57 (SD = 5.42) for the Impair-
ment subscale, 1.04 (SD = 1.65) for the Emotional subscale, and 5.99 (SD = 3.61) for the
Physical subscale.

Transformation into percentile scores was performed using the percentile range pro-
cedure [25] which has been regarded as the easiest and more direct procedure, offering
accurate adjustment to the accumulated percentages. Table 3 shows percentile scores for
cach of the three subscales of the VoiSS scale. For higher precision, percentile scores are
displayed separately for women and men, given the obtained effect sizes. Percentile graphs
are included for the total scores (I'igure 1), scores in the Impairment subscale (IFigure 2),
scores in the Emotional subscale (I'igure 3), and scores in the Physical subscale (Figure 4).
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Table 3. Percentiles for the scores of the VoiSS scale and subscales

according to gender.

Impairment Emotional Physical Total
Percentile

Female
10 1.0 0.0 1.0 30
20 2,0 0.0 2,0 52
25 30 0.0 2.2 7.2
30 33 0.0 33 8.3
40 6,0 0.0 4,0 9.4
50 7.5 0.0 50 13,0
60 9.0 0.0 6,0 16,0
70 11,7 0.0 7.0 22,0
75 13,0 1.0 8,0 23,0
80 14,0 20 9,0 24,8
90 16,9 30 10,0 26,0

Male
10 1,6 0.0 2,0 50
20 30 0.0 4,0 7.0
25 30 0.0 4,0 8,0
30 38 0.0 4,0 9.8
40 4,0 0.0 50 12,0
50 6,0 0.0 50 13,0
60 8,0 1.0 7.0 16,6
70 9.0 2,0 8,0 19,2
75 11,0 2,0 9,0 21,0
80 11,8 2,8 9,0 23,0
90 13,8 4,4 12,4 28,0
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Figure 1. Percentile chart for the VoiSS total score.
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Figure 2. Percentile chart for the VoiSS Impairment subscale score.
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Figure 3. Percentile chart for the VoiSS Emotional subscale score.
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Figure &. Percentile chart for the VoiSS Physical subscale score.
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Discussion

The VoiSS is a scale developed by Deary et al. [8] in 2003 that assesses the handicap level
experienced by patients with voice disorders as a consequence of the vocal impairment,
and has been found to be one of the patient-informed measures with better psychometric
properties [9-11]. To be used correctly, however, a scale must not simply possess adequate met-
ric properties (i.e., reliability, validity, sensitivity, etc.) and be easy to interpret for clinicians
[28], but the obtained scores must be interpreted to evaluate its clinical significance and to
contribute to the patient’s diagnosis (either in a determinate moment or across a period of
time). One of the commonly used procedures for this interpretation of scores is to obtain
percentile values, consisting of values below which a given percentage of scores fall. There
are many examples of measurement instruments in the field of speech pathology that offer
percentile values as part of their normative data, such as the Battelle Development Index
[29] or the Peabody Picture Vocabulary Test [30]. Obtaining a percentile allows for an easy
and fast method of obtaining an initial, yet rigorous interpretation of where a certain patient
is placed in comparison with the normative group.

As indicated by Arfla et al. [22], by using the results of a study like the one reported here,
clinicians can now compare the score obtained in the VoiSS by a patient with voice disorders
with the normative values. The normative values from self-reports can be helpful to define
a normality standard or benchmark [31,32]. These comparison values are both the mean
score in the normative sample (M = 14.61, SD = 8.18) and the percentile scores (lable 3 and
Figures 1, 2, 3 and 4).

These values can be used as normative data using the typical formula of mean plus two
standard deviations. Specifically, for the total VoiSS score, the normative scores are 30.9
(14.61 + (8.18) x 2)), 18.41 (7.57 + (5.42) x 2)) for the Impairment subscale, (1.04 + 1.65 x
2)) for the Emotional subscale 4.34 , and 13.21 (5.99 + 3.61 x 2)) for the Physical subscale.
That is, individuals with total scores in the VoiSS higher than 30, or higher than 18 in the Im-
pairment subscale, higher than 4 in the Emotional subscale or higher than 13 in the Physical
subscale, could be considered to show non-normal scores.

The obtained normative values can be compared with those found in other validation
studies for the VoiSS scale [15-17]. Table 4 shows the results reported in these other studies,
including the country, the sample size, the mean score, and the standard deviation. The mean
value of the total score for the VoiSS found in this study is in the intermediate zone of the values
reported in other countries. In this regard, the study by Contreras et al. [20] reports the higher
score (M = 22.30, SD = 16.0), a finding that the authors attribute to a cultural difference so
that Chilean patients consider their voices as normal, in spite of the presence of small vocal
alterations. A similar explanation could be used to interpret the mean scores reported here,
although further investigation should address this hypothesis.

Age was found not to be associated neither with the total VoiSS scores nor the scores in
each of the three subscales. This finding was expected, given that vocally healthy individuals
do not have to necessarily show vocal symptoms as they age.
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Table 4. Basic statistics of VoiSS in several studies.

Study Country n Mean SD

Contreras et al. [17] Chile 116 22.30 16.0
Moreti et al. [18] Brazil 140 7.11 3.24
Mozzanica et al. [14] Italy 150 10.60 5.10
Present study Spain 115 14.61 8.18

Note. n: sample size; M: Mean; SD: standard deviation.

Limitations and recommendations

The main limitation of this study is the classification of an individual as “without any voice
problem”, based solely on the participant’s declaration. For this reason, for further studies, it
would be recommended to perform an analysis of voice samples from the participants (per-
ceptual, acoustic or of some other type) to determine the absence of vocal problems. A bigger
sample size would also be necessary, although the validation studies of the VoiSS scale found in
the literature use similar sample sizes to that in this study. Also, the unintentional selection of the
participants could have contributed to the elimination or reduction of representativeness biases.

Conclusions

Normative values for the VoiSS scale obtained in the current investigation, for native Spanish
speakers from Spain, have been 14.61 (SD = 8.18) for the total VoiSS score, 7.57 (SD = 5.42)
for the Impairment subscale, 1.04 (SD = 1.65) for the Emotional subscale, and 5.99 (SD = 3.61)
for the Physical subscale. These values can be used to assess possible voice disorders. As a
second procedure for score interpretation, the percentile scores reported here can be used to
assess these problems in relation to the normative group.
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