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Analysis of voice-related quality of
life in children

Andlise da qualidade de vida relacionada a
voz na populacao infantil

ABSTRACT

Purpose: To analyze the voice-related quality of life of children with dysphonia and without voice disorders in a
population sample of Belo Horizonte, Minas Gerais state, Brazil. Methods: Study participants were 420 children,
98 with dysphonia and 322 without voice disorders, aged six to 10 years, enrolled in public and private
elementary schools. The random sample was divided into two groups: dysphonic children (study group - SG)
and children without vocal disorders (control group - CG). Assessment of the children’s voices was performed
by four voice-expert speech-language pathologists with more than 10 years of experience in this field, using the
auditory-perceptual parameter of overall severity of dysphonia graded in four points. The results were analyzed
based on the evaluation of children’s voices conducted by the speech-language pathologist that presented the
highest intra-rater agreement, using the Kappa statistical method. The Pediatric Voice-related Quality-of-Life
(PVRQoL) survey was answered by the children’s parents/legal guardians. Descriptive statistical analysis of
the data was conducted using the Student’s 7-Test. Results: Of the 420 children evaluated, 98 were dysphonic
(SG) and 322 presented no voice alteration (CG). Analysis of the three PVRQoL scores (total, physical, and
social-emotional) showed no difference between the groups tested (SG and CG). No difference was observed
in PVRQoL values regarding the degree of vocal deviation. Conclusion: Dysphonia does not have a negative
impact on the voice-related quality of life of children considering the response of secondary informants.

RESUMO

Objetivo: analisar o impacto na qualidade de vida relacionado a voz de criangas disfonicas e sem alteragdo vocal,
com uma amostra populacional da grande Belo Horizonte — Minas Gerais. Método: participaram do estudo
420 individuos na faixa etaria de seis a 10 anos de idade, cursando o ensino fundamental nas escolas publicas e
privadas da cidade. A amostragem foi aleatoria, e as criangas, divididas em dois grupos: disfonicas (GD) e sem
alteragdo vocal (GO0). A avaliagdo das vozes das criangas foi realizada por quatro fonoaudidlogas especialistas em
voz e com experiéncia de mais de 10 anos nesta analise, utilizando o parametro perceptivo-auditivo de grau geral
de disfonia, graduado em quatro pontos. Foi considerada, para a analise dos resultados, a avaliagdo das vozes
das criangas realizada pela fonoaudidloga que apresentou maior concordancia intra-avaliador, analisada pela
estatistica Kappa. O protocolo Qualidade de Vida em Voz Pediatrico (QVV-P) foi respondido pelos responsaveis
das criangas. Para analise inferencial, foi realizada a analise descritiva dos dados e utilizado o Teste-T de
Student. Resultados: das criangas avaliadas, 98 eram disfonicas (GD) e 322 nao tinham alteragdo vocal (GO).
A analise dos trés Escores do QVV-P ndo apresentou diferenga para os grupos testados (GD e GO). Também ndo
foi observada diferenga nos valores do QVV-P, considerando-se o grau de desvio vocal. Conclusio: criangas
disfonicas ndo apresentam impacto negativo na qualidade de vida relacionada a voz, considerando-se a resposta
do informante secundario.

Study carried out at Universidade Federal de Minas Gerais — UFMG - Belo Horizonte (MG), Brazil.
! Universidade Federal de Minas Gerais — UFMG - Belo Horizonte (MG), Brazil.

Financial support: Conselho Nacional de Desenvolvimento Cientifico e Tecnologico -CNPQ.
Conflict of interests: nothing to declare.

Souza et al. CoDAS 2017;29(2):¢20160009 DOI: 10.1590/2317-1782/20172016009 1/6



INTRODUCTION

Pediatric dysphonia is characterized as any difficulty that
hinders or prevents children from producing their natural
voice. Vocal changes during childhood negatively interfere
with the social, affective, and emotional development of
children™. The vocal problem on the life of children may be
underestimated, considering that they do not present more
comprehensive symptoms involving other systems®. This may
lead to delays in the demand for intervention, which in turn
will result in chronic voice disorder with potential to limit the
school life and the social and future professional opportunities
of these children®. Therefore, early diagnosis and treatment
of pediatric vocal disorders are extremely important so that
they do not interfere with social activities and, consequently,
with adulthood®.

Prevalence of pediatric dysphonia in schools varies from
6 t0 23.4%, reaching its peak in children aged five to 10 years®.
When untreated, it can influence the development of adequate
communicative capacity in adult life.

There are few instruments available to assess the impact of
dysphonia on quality of life in the pediatric speech-language
therapy clinical practice. The specific scientific literature
describes three parental assessment tools related to the voice,
namely: Pediatric Voice Outcome Survey (PVOS), Pediatric
Voice Handicap Index (PVHI), and Pediatric Voice-related
Quality-of-Life (PVRQoL) protocol®.

The use of voice assessment tools applied to parents of
children and adolescents is important because they have the
ability to understand the context of the problem and, from this
perception, seek specialized assistance for their children®.
Furthermore, it has been observed that data obtained in this
type of evaluation contribute to verify the damage caused by
vocal disorders in the various social contexts of the individual,
also allowing more individualized treatment”.

The Pediatric Voice-related Quality-of-Life (PVRQoL)
survey was validated for Brazilian Portuguese (Qualidade
de Vida em Voz Pedidtrico — QVV-P)®. This questionnaire is
applicable to parents/guardians of children and adolescents
from two to 18 years old and was developed to evaluate the
impact of voice on quality of life, as well as the outcome of
treatments for vocal disorders. The protocol is composed of
ten self-explanatory questions whose scores are calculated by
standard formula and can be easily and objectively interpreted:
the lower the total score, the poorer the individual’s quality of
life, and the domain that shows the lowest score is the main
responsible for the depreciation of the voice-related quality of
life. Therefore, the QVV-P is a practical, brief instrument, of
easy use, calculation and interpretation, which complies with
the requirements for clinical application®.

A study that investigated the impact of dysphonia on the
voice-related quality of life of children shows that vocal disorders
and the presence of voice-related complaints affect the quality
of life of this population, with greater losses to individuals
aged six years and older®. The research also reports that vocal
complaints interfere with the vocal quality of children and

adolescents, and that the older they are, the worse their quality
of life regarding voice-related aspects®. There are few studies
in the literature analyzing the voice-related quality of life in the
pediatric population, and none of them used a population-based
sample of epidemiological character.

The objective of the present study was to analyze the
voice-related quality of life of children with dysphonia and
without voice disorders in a population sample of Belo Horizonte,
Minas Gerais state, Brazil.

METHODS

This epidemiological, observational study of cross-sectional
design was approved by the Research Ethics Committee
of the aforementioned Institution under process number
22174813.1.0000.5149.

The study sample included 420 children, aged six to
10 years, enrolled in public and private elementary schools of
Belo Horizonte, Minas Gerais state, Brazil, from 2013 to 2015.
The choice of this age range is justified by the fact that there
are no significant differences between the larynx of boys and
girls in this age period®.

The municipality of Belo Horizonte is composed of nine
districts (Barreiro, Centro-Sul, Leste, Nordeste, Noroeste, Norte,
Oeste, Pampulha, and Venda Nova). The city has 680 public
and private schools, and 534 of them hold students aged six to
10 years in their elementary courses. According to data from
the Secretary of Education of Minas Gerais State, there were
131,987 students enrolled in the elementary schools of Belo
Horizonte in 2012.

Sample size calculation was defined by means of stratified
random sampling according to district and schools, using 95%
confidence level, 3% margin of error, and 11% prevalence for
the variable of interest!!”. Based on this information, sample
size was calculated using the Epilnfo-StatCalc 6.0 software,
reaching a sample of 420 children. All nine districts participated
in the study and the number of children selected within each
district was proportional to that of the population with respect
to type of school (public or private) and age.

Two schools, one public and one private, were drawn within
each district. When the number of observations collected did
not meet the necessary minimum, another school of the same
type was drawn to continue the selection until reaching the
number needed to complete it. Thus 19 schools were visited:
nine private and 10 public. In each school, the children were
drawn according to sample size calculation (Table 1).

One hundred twenty-two individuals who did not agree
to participate in the recordings were excluded from the study.
Children with unanswered or incomplete questionnaires, those
whose parents/guardians did not sign the Informed Consent
Form, and those with signs of stuffy and/or runny nose, cough,
or the flu on the day of the recording were also excluded from
the study sample. In these cases, the children were replaced,
by lot, by others from the same school and age group, keeping
the total sample size.
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Table 1. Number of students selected from public and private elementary
schools according to district in Belo Horizonte, Minas Gerais state, Brazil

Sample Size

District  Private Elementary Public Elementary
School School Total
Barreiro 10 47 57
Centro-Sul 26 23 49
Leste 13 34 47
Nordeste 12 37 49
Noroeste 13 38 51
Norte 8 32 40
Oeste 13 28 41
Pampulha 17 32 49
Venda Nova 5 32 37
Total 117 303 420

The present study was conducted in two phases. In the first
phase, the schools were drawn and invited to participate in
the research. Next, a visit was made to each school to explain
the conditions of the research and request authorization for its
realization. After permission from the schools, the following
material was sent to the children’s parents/guardians: 1.
An explanatory letter on the research with the telephone numbers
of the researchers to clarify any possible doubts; 2. An invitation
to participate in the study and an Informed Consent Form
(ICF) to be signed by the parents/guardians; 3. The Pediatric
Voice-related Quality-of-Life (PVRQoL) protocol validated to
Brazilian Portuguese (QVV-P)®. The questionnaire presents ten
self-explanatory questions whose scores are calculated in three
domains: total, physical, and social-emotional®. Parents who
agreed to participate in the study responded to the material and
returned it to the school principal within one week.

In the second phase, the children who agreed to participate
in the research had their voices recorded. Prior to the recording,
the researcher verified whether the child presented signs of
stuffy and/or runny nose, cough, or the flu, and whether the
parent/guardian had reported any illness in the questionnaire
at that time. The children with the previously mentioned
symptoms had their voices recorded 20 days later, when they
had already recovered. The vocal recordings were collected in
a silent room provided by the school using an omnidirectional,
cardioid microphone (Sennheiser E815) positioned 10 cm
away from the child’s mouth, directly connected to a portable
personal computer (Toshiba Satellite 1800/1850) and sound
card (Soundblaster P), using the Sonic Foundry Soundforge
6.0 software. The voices were recorded individually in the
room and the children were instructed to perform an automatic
speech (counting from one to 10).

Evaluation of the children’s voices was performed by four
speech-language therapists with expertise in voice and more than
10 years of experience in this analysis, using the auditory-perceptual
overall severity of dysphonia (G)'?, graded on a four-point Likert
scale: 0 = absent; 1 = mild; 2 = moderate; and 3 = severe. During
the evaluations, all the examiners considered the peculiarities of
the infantile voice, such as presence of discrete instability and

breathiness during the emissions?. When performing the auditory-
perceptual analysis, the speech-language therapists listened to a
stimulus identified as anchor (vocal quality without change, selected
by the researchers by consensus) to each group of 10 voices. The
vocal samples were listened to using a bilateral stereo headphone
(Niponnic).

To calculate the intra-rater agreement, 10% of the sample
of the voices was duplicated at random. The following values
of intra-rater concordance were found: 0.37, 0.49, 0.58, and
0.75. The assessment of the speech-language pathologist that
presented the highest intra-rater agreement (75%), according to
the Kappa statistics, was considered for analysis of the results,
and presence of dysphonia was determined by the presence of
vocal disorder ranging from one (mild) to three (severe).

Of all study participants, 223 (53.1%) were female and 197
(46.9%) were male, with mean age of 8.35 years. The sample
was divided into two groups: children with dysphonia (SG) and
children without vocal disorders (CG). Of the 420 participating
children, 98 (23.3%) were dysphonic and 322 (76.7%) presented
no vocal disorder. In the study group (SG), there were 42 males
(42.8%) and 56 females (57.2%) with mean age of 8.28 years,
whereas the control group comprised 179 girls (55.6%) and
143 boys (44.4%) with mean age of 8.37 years. No statistically
significant difference was found between the groups regarding
gender (p=0.55) and age (p=1.00).

Descriptive analysis was conducted to analyze the data
statistically. The Student’s #-test was used to compare the mean
total, physical, and social-emotional scores for the QVV-P of
dysphonic and non-dysphonic children, as well as the mean
age between the SG and CG. The Chi-square test was used to
analyze the measure of association between the gender variable
of both groups. All statistical analyses were performed using
the SPSS Statistic Base 22.0 (IBM - USA).

RESULTS

Of the 98 dysphonic children that composed the study sample,
62.3% (n=61) presented mild, 37.7% (n=37) had moderate, and
none presented severe grade of severity.

Analysis of the three scores (total, physical, and social-emotional)
of'the validated version of the PVRQoL to Brazilian Portuguese
(QVV-P) showed no difference between the tested groups
(SG and CG) (Table 2).

As for the analysis of the QV'V-P three scores between the
groups Control - without voice disorders (CG), Study 1 - with
mild dysphonia (SG1), and Study 2 - with moderate dysphonia
(SG2), no difference was observed between the groups (Table 3).

DISCUSSION

Research on the voice of pediatric population has used
different methodological criteria to determine the presence/absence
of dysphonia. Some studies have considered the results of
auditory-perceptual assessment "' some have considered
parents’ complaints about their children’s voices®!V; whereas
others have used the laryngeal evaluation®'?),
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Table 2. Total, physical, and social-emotional average scores of the Pediatric Voice-related Quality-of-Life survey validated to Brazilian Portuguese
(QVV-P) of participants with dysphonia (SG) and without voice disorders (CG)

Variable Group n Minimum Maximum Mean Star_lde_:rd p value
Deviation
CG 322 10 100 95.17 10.81
Total 0.626
SG 98 55 100 95.31 8.67
) CG 322 29 100 92.89 9.67
Physical 0.666
SG 98 41.6 100 94.28 14.26
) ) CG 322 25 100 97.63 9.49
Social-emotional 0.444
CG 98 62 100 97.87 7.08

Student’s t-Test

Table 3. Comparison between the total, physical, and social-emotional average scores of the Pediatric Voice-related Quality-of-Life survey
validated to Brazilian Portuguese (QVV-P) between the groups Control - without voice disorders (CG), Study 1 - with mild dysphonia (SG1), and

Study 2 - with moderate dysphonia (SG2)

Variable Group n Minimum Maximum Mean Star_'ndz_lrd p value
Deviation

CG 322 10 100 95.17 10.81 CGxSG1-0.20

Total SG1 61 65 100 96.02 7.83 CGxSG2-0.44
SG2 37 55 100 94.12 9.91 SG1xSG2-0.58

CG 322 29 100 92.89 9.67 CGxSG1-0.65

Physical SG1 61 66.6 100 95.19 8.45 CGxSG2-0.81
SG2 37 41.6 100 92.77 11.36 SG1xSG2-0.18

CG 322 25 100 97.63 9.49 CGxSG1-0.69

Social-emotional SG1 61 62.5 100 98.25 6.67 CGxSG2-0.66
SG2 37 62.5 100 97.23 7.76 SG1xSG2-0.18

Student’s t-Test.

Caption: CGxSG1 - Comparison between CG and SG1; CGxSG2 - Comparison between CG and SG2; SG1xSG2 - Comparison between SG1 and SG2

Considering the multidimensional nature of the voice function,
the Committee on Phoniatrics of the European Laryngological
Society suggests that vocal assessment include different
approaches, such as auditory-perception, videostroboscopy,
acoustics, aerodynamics, and subjective rating by the patient'®,
However, epidemiological, population-based studies depend
on the evaluation of a large number of individuals, and a
multidimensional evaluation of the voice in studies with this
type of design is not methodologically feasible.

Some studies show that the prevalence of pediatric
dysphonia, evaluated by auditory-perceptual analysis, varies from
6t0 37.14%""-19, These data corroborate the results obtained in
this research, which showed prevalence of childhood dysphonia
0f23.3%. Conceivably, the auditory-perceptual assessment was
an adequate evaluation tool to define the presence/absence of
dysphonia in the pediatric population herein investigated.

The results show that dysphonia does not have a negative
impact on quality of life, regardless of whether the grade of vocal
deviation is mild or moderate. Parents of children and adolescents
can measure the impact of voice disorder on their children’s
quality of life using the PVRQoL survey® - a valid instrument
composed of ten questions divided into two domains: physical
and socio-emotional that can sensitively identify the impact of
vocal alteration®. Research has reported that children without
voice disorders present PVRQoL scores close to 10017 - not
showing negative impact on quality of life, whereas children
with laryngeal alterations present reduced scores for all domains

compared with those of children without laryngeal and vocal
alterations, demonstrating that vocal deviation interferes with
quality of life"”. Such data differ from those of the present study,
which did not reveal negative impact on the voice-related quality
of life in children with vocal disorders. It is worth noting that
most studies that analyzed pediatric voice-related quality of life
were conducted with a convenience sample®®, and not with a
population-based, probabilistic sample as in the present study.
When research is conducted with non-probabilistic samples,
such as those of convenience, there is the possibility of sample
bias, and the results may not satisfactorily represent the whole
population studied. Probabilistic samples have the advantage of
presenting more general results and greater external validity!®.

Another aspect to be considered is that the OVV-P is a proxy
questionnaire answered by a secondary informant. The QVV-P
presents ten questions in which parents/guardians should
inform the conditions of their children’s voice in the past two
weeks, considering both problem severity and its frequency of
occurrence®.

Secondary informants are used in epidemiological studies
when the population studied, for any reason, is unable to report
the requested data"®. It is worth noting that data generated in
interviews with secondary informants are always an approximation
of the information provided by the primary informant, as implicit
in the notion of substitution, proxy, or secondary information®.
In the present study, due to the young age of the participating
children, the parents/guardians were responsible for answering
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the QVV-P questionnaire. Because the data were obtained from
secondary informants, this might also have been a factor that
influenced the results found in this work.

Pediatric vocal deviations are often not noticed by
parents/guardians and the children themselves because they
are usually confused with symptoms of infections of the upper
airways or with regular quality of voice®". In addition, a study
shows that parents lack information that allows them to identify
vocal disorders in their children and, consequently, these are
often not perceived®?. Voice disorders in children are not always
valued by parents in infancy because they become accustomed
to the vocal characteristics of their children. Although parents of
dysphonic children can identify abusive vocal behaviors, they
have difficulty perceiving vocal changes in their children®.

The results of this study can also be explained by the fact
that, quite often, parents and educators are more attentive in
identifying problems in children’s speech and language at the
expense of voice alterations. If they can understand the speech of
the child, they are not concerned about voice quality, deviations
in loudness or others, unless the vocal alteration is very severe®.

The awareness of parents about the vocal aspects expected for
childhood make them important allies in the early identification
of bad vocal habits in children and in the search for solutions
to voice deviations®.

A pilot study that analyzed the voice-related quality of
life applying the PVRQoL survey answered by the children
themselves and their parents shows that children present important
information on their own voice-related quality of life, and that
parents tend not to value the negative impacts of voice on the
quality of life of their children, when the results of the physical
domain are analyzed®®.

Another study that investigated the concordance between
parents’ and children’s responses regarding health-related quality
of life found moderate-to-low agreement for children with
better health conditions. When children present poorer health
conditions, as in chronic illness cases, the parents’ perspectives
on their child’s quality of life may add valuable information
and, in these cases, agreement between parents’ and children’s
responses is higher®. This information is consistent with
the findings of a systematic review of the literature®® which
examined whether parents can assess the health-related quality
of life of their children, and verified better response agreement
between parents and chronically ill children compared with that
between parents and healthy children; no effect was found for
the age or gender variables.

The Pediatric Voice-related Quality-of-Life (PVRQoL)
protocol® was chosen to conduct this study because it presents
self-explanatory questions and it was validated to Brazilian
Portuguese (QVV-P). The literature®” emphasizes that the use of
validated questionnaires - therefore previously tested instruments
- are important in epidemiological research because they allow
comparative studies and quality of results®®.

Studies conducted with population-based samples investigating
the impact of dysphonia on pediatric voice-related quality of
life, using protocols answered by the children themselves, are

important to analyze the real impact of this disorder on the life
of children with vocal alterations.

CONCLUSION

Dysphonia does not have a negative impact on the voice-related
quality of life of children considering the response of secondary
informants.
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