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Summary: Objectives. This study aimed to estimate the prevalence and factors associated with voice disorders
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(VDs) in Brazilian community-dwelling older adults.
Study design. This is a cross-sectional study.
Methods. The sample comprised 463 older adults (60 years or more) of both sexes living in a Brazilian northeastern
city. Variables were related to socioeconomic and demographic profile, lifestyle, and general health conditions, in addi-
tion to the validated “Screening for Voice Disorders in Older Adults” (RAVI) questionnaire. A bivariate analysis was
performed using the Pearson chi-square test or the Fisher exact test, and the magnitude of the association was the prev-
alence ratio (PR). Poisson regression model was performed, considering only the variables with a critical value of
P<0.20. The significance level was 5%.
Results. There was a prevalence of women (60.9%), and the average age of participants was 70 (§7.74) years. The
prevalence of VDs was 51.4% (95% confidence interval [CI]: 46.8−55.9). The most common symptoms were throat
sensation of phlegm (46.9%) and dry throat (46.7%), both related to physical sensations of laryngeal discomfort.Multi-
variate analysis indicated that the prevalence of VDs was independently associated with hyposalivation (PR=2.28,
95% CI=1.80−2.88), smoking (PR=2.04, 95% CI=1.65−2.52), self-reported hearing loss (PR=1.51, 95% CI=
1.28−1.78), and not seeking a physician or other health professional care for VDs (PR=0.73, 95%CI=0.60−0.88).
Conclusion. VDs are prevalent among Brazilian community-dwelling older adults and are associated with variables
related to general health and lifestyle.
KeyWords: Voice−Voice disorders−Dysphonia−Aging−Cross-sectional studies.
INTRODUCTION
Aging is a dynamic and progressive process that encompasses
organic, functional, and psychosocial changes in an individ-
ual.1−3 Changes that occur throughout aging are also reflected
in voice, one of the fundamental elements for human commu-
nication. It is through voice that an individual expresses ideas,
thoughts, and feelings, and integrates socially4; voice is influ-
enced both by individual characteristics and by cultural, social,
and temporal aspects.5

Voice disorders (VDs) occur when the voice did not work,
perform, or sound as it normally should so that it interfered
with communication.6 In addition, VDs can also interfere with
physical, emotional, and social capacities, leading to a higher
risk of social isolation, unproductiveness, depression, anxiety,
and worsening general health.6,7

In 2016 and 2017, the validation process of the “Screening
for Voice Disorders in Older Adults” (RAVI), a Brazilian Por-
tuguese questionnaire, was published.8−10 The RAVI has
10 questions and was designed for epidemiologic purposes.
The RAVI questionnaire has been used previously with Brazil-
ian older adults living in nursing homes, and the prevalence of
VDs was 39.3% (95% confidence interval [CI]: 30.4−48.1).11
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However, there are few reports on the prevalence of VDs in the
community-dwelling older adults, especially on a population-
based perspective possibly due to the fragility of the data collec-
tion tools used in the few studies previously undertaken.12

Epidemiologic diagnosis is a first step in the development of
care policies and is a useful way to identify deficiencies and
areas for improvement in the health system. Investigating the
prevalence and the associated factors with VDs from an epide-
miologic perspective may provide further insight into the mag-
nitude of this disorder. Furthermore, the results can guide
organization and implementation of actions, and support proj-
ects and programs that meet the specificities of care regarding
communication for this population. Therefore, the objective of
this study was to determine the prevalence and the associated
factors with VD in Brazilian community-dwelling older adults.
METHODS
This was a cross-sectional study with approval report number
1.433.966/2016 from the Research Ethics Committee of the
institution (Brazil).

The study population comprised 463 elderly individuals
aged 60 years and older, living in Natal, a Brazilian northeast-
ern city. There is no official register of older adults living in the
studied city. Then, we performed a quota sampling. The sam-
ple size was calculated using the formula n=z2(1�P)/ɛ2�P,
where z is the value that corresponds to a 95% confidence level
(1.96), P is the estimated prevalence of VDs in older adults
(50.4%),11 and ɛ is the expected margin of error (10%). In addi-
tion, an expected 20% of sample loss was considered. Quota
sampling was based on the 2010 Brazilian census.13 These data
showed that the representativeness of older men and women in
the 60−69, 70−79, 80−89, and over 90-year-old age groups in
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the city of Natal was, respectively, 23% and 32%, 11% and
18%, 4.7% and 9%, and 0.84% and 1.94%. Therefore, of the
463 individuals interviewed, 106 and 148, 51 and 83, 21 and
41, and 4 and 9 men and women composed the first, second,
third, and fourth age groups, respectively.

The inclusion criteria consisted of older adults of both sexes,
Brazilian nationality, with preserved cognitive capacity defined
according to the result of the Short Portable Mental
Status Questionnaire (SPMSQ),14 and living in Natal at the
time of data collection. Older adults with a reduced level of
consciousness, a self-reported hearing loss without a well-
adapted electronic amplification device, and total or partial lar-
yngectomized and tracheostomized individuals were excluded.

Data collection was undertaken in places with a large num-
ber of older adult attendance in the city such as supermarkets,
squares, and basic health units located in the four administra-
tive zones that included all of the 36 districts of the city. The
population was approached by members of the research team
who explained the objectives of the study and, if the person
agreed to participate, a free and informed consent form was
signed and the interview was started.

The RAVI questionnaire8−10 (Appendix A) was used to esti-
mate the prevalence of VDs. The RAVI questionnaire has
10 questions that included auditory-perceptive and vocal tract
discomfort symptoms. The RAVI questionnaire indicates the
presence of VDs when the total score is above 2 points, indicat-
ing that the respondent should be further evaluated using a
procedure with high specificity for diagnostic confirmation.

The variables investigated in this study to identify associated
factors with VDs are presented in Appendix B. All variables
were dichotomized and grouped into three categories: socioeco-
nomic and demographic factors, lifestyle, and general health.

Initially, a bivariate analysis was performed using the Pear-
son chi-square test or Fisher exact test, and themagnitudemea-
sure of the association was the prevalence ratio (PR). To test
the influence of covariables and to identify associated factors, a
multivariate analysis was performed using the Poisson regres-
sion model, as indicated by the dichotomous nature of the
53
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Do you feel pain in your throat?

Do you feel phlegm in your throat?

Do you feel burning or irritation in your throat?

Do you feel your throat itch?

Do you feel that your throat is dry?

Do you feel that your voice is tired?

Do you have to strain to produce your voice?

Does your voice get worse throughout the day?

Dos your voice fade throughout the day?

Does your voice bother you?

FIGURE1. Screening for voice disorders in community-dwelling older a
Rastreamento de Alteraç~oes Vocais em Idosos.
dependent variable. For insertion into the model, only varia-
bles with a critical value of P<0.20 were considered. For all
calculations, the level of significance was 5%.
RESULTS
A total of 282 (60.9%) women and 181 (39.1%) men were eval-
uated, with a mean age of 70 (§7.74) years. An analysis of the
socioeconomic and demographic factors revealed that the
study population comprised mostly of 60−69-year-old adults
(54.6%), living in the east side of the city (34.6%), Caucasian
race (self-reported) (55.7%), low education (38.9%), no private
health insurance (56.2%), with children (88.6%), married
(54.0%), retired (52.7%), and with autonomy in managing their
own financial resources (74.3%).

Lifestyle-related variables were as follows: many of the par-
ticipants did not ever smoke (57.2%) or consume alcohol
(58.1%). The majority of respondents replied that they did not
constantly use the voice in the workplace in the past (79.5%)
and denied that they used their voice extensively on a daily
basis (80.1%). The largest proportion of elderly people had reg-
ular company to talk to (88.3%) and considered themselves to
be active (91.6%).

Regarding general health, 67 (14.5%) older adults have
already sought a physician or other health professional care for
VDs. A large percentage of participants reported having no
problems such as gastroesophageal reflux (69.5%), respiratory
allergies (69.1%), sinusitis (79.3%), colds (8%), or sore throat
(68.9%). The majority of individuals (71.7%) classified their
voice as either excellent, very good, or good. There were
respondents who reported difficulties with swallowing (20.3%),
self-reported hearing loss (41.9%), temporomandibular dys-
function (13.4%), hyposalivation (44.3%), and depressive
symptoms (27.6%). A total of 80.3% of participants reported
living independently.

The prevalence of VDs in the community-dwelling older
adults was 51.4% (95% CI: 46.8−55.9). According to the
RAVI questionnaire results (Figure 1), throat sensation of
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dults (n=463), according to the RAVI questionnaire items. RAVI,
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phlegm and dry throat sensation were the most common symp-
toms, followed by throat sensations of itchiness, pain, and
burning (Figure 1).

Initially, the bivariate analysis identified an association
between VDs and gastroesophageal reflux, respiratory aller-
gies, colds, inflammation of the throat, smoking, self-reported
difficulties with swallowing, self-reported hearing loss, tempo-
romandibular dysfunction, hyposalivation, depressive symp-
toms, and seeking a medical or other health professional care
for VDs (Table 1). The multivariate analysis indicated that
TABLE1.
Associated FactorsWith Voice Disorders in Community-dwelling O

VDs

n % P-

Gastroesophageal reflux

Yes 88 62.4 <
No 150 46.6

Respiratory allergies

Yes 95 66.4 <
No 143 44.7

Cold (three colds over a year)

Yes 86 63.7 <
No 152 46.3

Sore throat (three colds over a year)

Yes 95 66.0 <
No 143 44.8

Smoking (smoking for≥1y; current or past)
Yes 168 84.8 <
No 70 26.4

Constant use of voice in theworkplace in the

past

Yes 55 57.9

No 183 49.7

Current use of professional voice

Yes 59 64.1

No 179 48.2

Sought a physician or health professional

care for voice disorders

No 200 50.5

Yes 42 62.7

Self-reported difficulties in swallowing

Yes 62 66.0 <
No 176 47.7

Self-reported hearing loss

Yes 151 77.8 <
No 87 32.3

Temporomandibular disorder

Yes 44 71.0 <
No 194 48.4

Hyposalivation

Yes 176 85.9 <
No 62 24.0

Depressive symptoms

Yes 78 60.9

No 160 47.8

*Chi-square test.
†Multivariate Poisson regression.

Abbreviations: CI, confidence interval; PR, prevalence ratio; VDs, voice disorders.

Bold values = significance level≤ 0.05.
hyposalivation, smoking, self-reported hearing loss, and seek-
ing a medical or other health professional care for VDs keep
their statistical association with VD in the community-dwelling
older adult population (Table 1). The adjusted prevalence of
VD was 2.28 times higher in those with hyposalivation,
2.04 times higher in smokers or former smokers, and 1.51 times
higher in those who reported a hearing loss. In the case of the
older adults who have not sought a physician or other health
professional care for VDs, the prevalence of VDs was 27%
lower.
lder Adults (Bivariate andMultivariate Analyses) (n=463)

Bivariate Analysis Multivariate Analysis

value* PR (95%CI) P-value† PRadjusted (95%CI)

0.001 1.33 (1.12−1.59) — —
1.00

0.001 1.48 (1.25−1.75) — —
1.00

0.001 1.37 (1.15−1.63) — —
1.00

0.001 1.47 (1.24−1.74) — —
1.00

0.001 3.21 (2.60−3.96) 0.001 2.04 (1.65−2.52)
1.00 1.00

0.155 1.16 (0.95−1.42) — —
1.00

0.003 1.32 (1.10−1.60) — —
1.00

0.045 0.78 (0.63−0.97) 0.001 0.73 (0.60−0.88)
1.00 1.00

0.001 1.38 (1.15−1.65) — —
1.00

0.001 2.40 (1.99−2.90) 0.001 1.51 (1.28−1.78)
1.00 1.00

0.001 1.46 (1.21−1.77) — —
1.00

0.001 3.57 (2.85−4.47) 0.001 2.28 (1.80−2.88)
1.00 1.00

0.011 1.27 (1.06−1.52) — —
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DISCUSSION
The results of this study indicate that slightly more than a half
of the Brazilian community-dwelling older adults presented
with VDs. The prevalence observed in this study surpassed the
largest proportion (29.1%) found in population-based studies
with older adults living in the community,12 which was the
result of an American study6 regarding noninstitutionalized
people, in which the presence of VDs was defined by a nonvali-
dated assessment tool.

In Brazil, there is no previous information on the prevalence
of VDs in community-dwelling older adults from an epidemio-
logic perspective. Only one study15 has produced a robust
result in this area. However, data on VD occurrence (52.4%)
do not represent the prevalence of this condition in old age, but
across the lifetime.

When the RAVI questions were analyzed separately, symp-
toms related to laryngeal discomfort were most frequently
reported, a result similar to that found in studies with institu-
tionalized11 and noninstitutionalized older adults.6 This finding
indicates that older adults with VDs are more likely to identify
physical sensations of discomfort of the vocal tract than the
auditory-perceptive characteristics, no matter where the indi-
vidual is living.11

Multivariate analysis highlighted hyposalivation, smoking,
self-reported hearing loss, and seeking a physician or other
health professionals care as associated factors with VDs.
Clearly, associated factors with VDs in this population were
related to general health and lifestyle variables.

Hyposalivation has been reported to be a condition that pre-
disposes to dysgeusia, pain, a burning sensation in the mouth,
dental caries, dysphagia, and dysphonia.16 Because of the mul-
tifactorial etiologic nature of this condition, it has yet to be
determined whether advancing age is the sole cause of a
decrease in salivary flow.17 Regarding dysphonia, no direct
links were identified with hyposalivation, but there were links
with xerostomia, which is a subjective patient sensation of a
decrease in salivary flow.17 In the general population, xerosto-
mia has been identified as a variable associated with prior,
chronic, or current VDs and with a poor quality of life.18

Smoking was also an associated factor with VDs in this
study and has been previously established as a risk factor for
laryngeal diseases, including laryngeal cancer. This risk is even
greater in the older adult population.19−21 There is evidence
that the larynx is the most sensitive organ to histopathological
changes after exposure to cigarette smoke and that prolonged
exposure to smoke changes vocal quality, causes irritation of
the vocal tract, edema in the vocal folds, coughing, a burning
sensation, secretions, and infection.22,23

Additionally, self-reported hearing loss was associated with
VDs. Voice and hearing have a symbiotic relationship, espe-
cially regarding auditory monitoring of speech. Therefore,
older adults with difficulties in these communicative elements
can have an impaired quality of life,24 resulting in symptoms of
depression, distress, social isolation, and negative self-assess-
ment of general health.25,26 According to the results of the pres-
ent study, the community-dwelling older adults with self-
reported hearing loss have approximately twice the prevalence
of VDs compared with those without complaints on hearing.
The result may suggest that, especially in the group in which
the disabilities coexist, the chances of communicative restric-
tion and psychosocial withdrawal are greater, accelerating
both functional and quality of life decline.

Despite finding an association between hearing loss and
VDs, more studies with instrumental auditory evaluation are
necessary to confirm this finding.24 It is known that the older
adult with moderate to profound hearing loss have alterations
in vocal production, as they need to make more effort or
increase the vocal intensity to be able to hear themselves
speak.24

According to our results, the prevalence of VDs is lower in
the older adults who have not sought a physician or other
health professional care for VDs. It is assumed that this group
of older adults is less concerned about their communication
and their physical, social, and mental well-being. Even when
they perceive some change in their voice pattern, they choose
not to seek a qualified professional, which leads to an epidemi-
ologic and clinical underdiagnosis of VDs. According to previ-
ous data,27 individuals with voice or laryngeal disorders who
sought the care of a physician or health professional presented
with positive changes in the voice at the end of the treatment,
thus confirming the effectiveness of the intervention by a spe-
cialized professional in the management of VDs.

The prevalence of VDs found in this study indicates that this
is not a rare finding in Brazilian community-dwelling older
adults, even exceeding the prevalence reported in an institu-
tionalized elderly population within the same city. In addition,
it is a communicative capacity disorder associated with other
factors, which requires attention within the health-care system
to identify issues early and to act on them. The results pre-
sented in this study could help on the development of strategies
related to the significance of vocal communicative integrity for
the maintenance of the cognitive, functional, physical, and psy-
chosocial capacities in community-dwelling older adults.

This study has some limitations. First, the study design is
cross sectional and does not allow cause and effect interpreta-
tions between variables. Second, as most of the information
was self-reported and the target population comprised older
adults, memory and response bias may have occurred. Third,
the lack of an official register of older adults living in the stud-
ied city did not allow sampling to be probabilistic.

In contrast, this study is the first epidemiologic investigation
to determine the prevalence and the associated factors with
VDs in community-dwelling older adults using a validated and
reliable tool for this purpose. In addition, this was the first
study to describe the prevalence of VDs in community-dwelling
older adults using a controlled and robust sampling process
(quote sampling).
CONCLUSIONS
VDs are common in Brazilian community-dwelling older
adults. The associated factors with VDs were hyposalivation,
smoking, self-reported hearing loss, and seeking a physician or
health professional care for VDs. Intervention strategies can be



806.e5 Journal of Voice, Vol. 33, No. 5, 2019
implemented to address these associated factors both by health
professionals and within the population itself. Regular screen-
ing procedures with adequate tools for epidemiologic purposes
are necessary for early identification of VDs in community-
dwelling older adults not only in Brazil but also in other
countries.
APPENDIX A. RASTREAMENTODEALTERAÇ~oES VOCAIS E
DISORDERS INOLDERADULTS)*
As perguntas que farei s~ao relacionadas �a sua voz e �as possíveis sens
resposta for “sim,” indique qual a alternativa que melhor expressa o
“sempre”).

The questions I will be asking are related to your voice and possible
answer is “yes,” please indicate which option best expresses how ofte
times” or “always”).

Rastreamento de Alteraç~oes Vocais em Idosos (RAVI) (Screening fo

Quest~oes (Questions)

1. Sua voz lhe incomoda? (Does your voice bother you?)

2. Sua voz some ao longo do dia? (Does your voice fade

throughout the day?)

3. Sua voz piora ao longo do dia? (Does your voice get worse

throughout the day?)

4. Sente que faz esforço para a voz sair? (Do you have to strain

to produce voice?)

5. Sente cansaço na voz? (Do you feel your voice is tired?)

6. Sente sua garganta seca? (Do you feel your throat is dry?)

7. Sente coceira na garganta? (Do you feel your throat itch?)

8. Sente queimaç~ao, ardência na garganta? (Do you feel burn-

ing or irritation in your throat?)

9. Sente pigarro na garganta? (Do you feel phlegm in your

throat?)

10. Sente dor na garganta? (Do you feel pain in your throat?)

*The English language translation was conducted by the authors of the article only fo

RAVI for English.

Para o entrevistador: Atribua um ponto �as respostas “�as vezes” e dois pontos �as resp

total ser�a o resultado da soma dos valores atribu�ıdos �as respostas “�as vezes” e “sem

escorem�aximo, pior o resultado.

To the interviewer: Assign 1 point to “sometimes” responses and 2 points to “alway

be the result of the summation of the values assigned to the “sometimes” and “alwa

to themaximum score, theworse the result.
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quanto o sintoma �e frequente no seu dia a dia (“�as vezes” ou

sensations of irritation and discomfort in your throat. When your
n you have experienced the symptom in your daily life (“some-

r Voice Disorders in Older Adults)

NeAO (NO (0) SIM (YES)
�ASVEZES

(SOMETIMES) (1)

SEMPRE

(ALWAYS) (2)

Pontuaç~ao Total

(Total Score)

r publication purposes. There is still no translation or cultural adaptation of the

ostas “sempre.” Nenhumponto deve ser atribu�ıdo �a resposta “n~ao.” O escore

pre.” O escore m�ınimo �e 0 e o escore m�aximo �e 20. Quanto mais pr�oximo do

s” responses. No point should be given to “no” responses. The total score will

ys” responses. Theminimum score is 0; themaximumscore is 20. The closest



APPENDIX B. VARIABLES EXAMINED FOR IDENTIFICATIONOF FACTORSASSOCIATEDWITH VOICE DISORDERS
IN BRAZILIANCOMMUNITY-DWELLINGOLDERADULTS

Category Variable

Socioeconomic and

demographic

Sex

Age

Administrative area

Race (self-reported)

Education

Private health insurance

Children

Marital status

Occupational situation

Management of financial resources

Lifestyle Smoking (smokers for≥1 year—at least 20 cigarettes/day—current or past)

Frequent consumption of alcohol (more than five drinks/week—current or past)

Constant use of voice in theworkplace in the past

Company to talk on a daily basis

General daily inactivity (subjective)

General Health Gastroesophageal reflux

Respiratory allergies

Sinusitis

Colds (three times over a year)

Sore throat (three times over a year)

Sought a physician or health professional care for voice disorders

Self-assessment of voice

Self-reported difficulties in swallowing

Self-reported hearing loss

Temporomandibular disorder (SimplifiedQuestionnaire for Temporomandibular Disorder diagnosis

in adults)*

Hyposalivation (Xerostomia Questionnaire for detecting hyposalivation)†

Depressive symptoms (Geriatric Depression Scale Abridged)‡

Dependency

*Cutoff value for normal range=<7.
†Cutoff value for normal range=≤1.
‡Cutoff value for normal range=≤5.
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