
1	 Pontifícia Universidade Católica de São 
Paulo – PUC/SP, São Paulo, São Paulo, 
Brasil.

2	 Université de Montréal et Centre de 
Recherche de l’Institut Universitaire 
de Gériatrie de Montréal, Faculté de 
Médecine, École d’Orthophonie et 
d’Audiologie, Montreal, Canada. 

Research support source: Coordenação 
de Aperfeiçoamento de Pessoal de Nível 
Superior - Brasil (CAPES).

Conflict of interests: Nonexistent

Association between self-reported dizziness and 
asymmetric hearing loss in the older adults

Ana Carla Oliveira Garcia1,2

https://orcid.org/0000-0003-4664-0073

Adrian Fuente2

https://orcid.org/0000-0003-3736-5057

Alejandro Ianiszewski2
https://orcid.org/0000-0002-9116-3969

 Teresa Maria Momensohn dos Santos1

https://orcid.org/0000-0003-4751-0721

Received on: January 7, 2019
Accepted on: December 18, 2019

Corresponding address: 
Ana Carla Oliveira Garcia
Rua Itapira, 219, Jardim Mesquita
CEP: 12327-689 – Jacareí, São Paulo, 
Brasil
E-mail: anacarlagarciausa@gmail.com

ABSTRACT 
Purpose: to verify the association between self-reported dizziness, degree and sym-
metry of hearing loss, age and gender in a sample of older adults. 
Methods: this retrospective study included the analysis of 440 records of older adults 
with a mean age of 72.9 years, enrolled from 2011 to 2015 in an auditory rehabilitation 
service. Binary logistic regression models were performed between the variables, and 
the data was analyzed using the SPSS 24.00 software. For all tests, alpha values were 
considered significant when lower than 0.05. 
Results: in the sample, 78 (17.7%) older adults had asymmetric hearing loss, and 
27 (34.6%) of them complained of dizziness. Self-reported complaint of dizziness 
was significantly associated with female gender (p<0,001), to severe hearing loss 
(p<0,001), age under 70 years, and with asymmetric hearing loss(p<0,001). 
Conclusion: in this study, younger female elderlies with severe asymmetric hearing 
loss presented self-reported complaint of dizziness . These results suggest that this 
population should be routinely screened for balance problems in order to provide reha-
bilitation programs to avoid future falls.
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INTRODUCTION
Age-related hearing loss is one of the three most 

prevalent chronic conditions in the elderly population, 
and it can interfere with their functional capacity1. 
According to the World Health Organization (WHO), 
approximately one third of the people over 65 
years old are affected by hearing loss2. As reported 
by the National Institute on Deafness and Other 
Communication Disorders (NIDCD), 30 to 35% of the 
elderly aged from 65 to 70 years exhibit some degree of 
hearing loss, and such percentage reaches 40 to 50% 
in individuals over 75 years3. In Brazil, studies show a 
prevalence of hearing loss among elderly ranging from 
19.2% to 82.7%, depending on the sample investigated 
and the diagnostic criteria used4. According to the 
Brazilian Institute of Geography and Statistics (Instituto 
Brasileiro de Geografia e Estatística – IBGE), the elderly 
population adds up to 23.5 million people, which 
suggests that the number of elderly with hearing loss 
can be more than 1,220,000 people5.

Some studies demonstrate that the prevalence 
of hearing loss is greater in men than in women. A 
study conducted by the National Health and Nutrition 
Examination Survey (NHANES) between 2011 and 
2012, with population ranging from 20 to 69 years old, 
demonstrated that 39% of the people with hearing loss 
were between 60 and 69 years old, and that men were 
two times more likely to develop hearing loss than 
women6.

It is important to consider that dizziness is another 
very common symptom in the elderly population. Its 
prevalence described in the international literature 
varies considerably, with values ranging from 13% to 
38%7. An epidemiological study conducted in Brazil 
found a somewhat higher prevalence of dizziness in the 
elderly, of approximately 45%8. A research conducted 
in 2015 with 63 elderly verified the association between 
dizziness and age-related hearing loss. The results 
suggested that dizziness could be associated with 
age-related hearing loss even in the absence of 
possible predisposing factors associated with vestibu-
lopathy9. However, the study did not describe the 
prevalence of dizziness found. A retrospective study 
conducted from 2008 to 2011 which examined the 
medical records of 200 elderly patients, indicated that 
74.5% of them complained of non-rotatory dizziness. 
Moreover, in 30% (n=60) of the sample, dizziness 
was associated with bilateral hearing loss10. However, 
less is known about the possible association between 
dizziness and the degree and asymmetry of the hearing 

loss. Also, it remains unclear whether the prevalence of 
dizziness varies between older women and older men 
with asymmetric hearing loss. This study constitutes an 
important epidemiologic tool which may help redefine 
public health policies, since previous studies demon-
strate that elderly people with poorer auditory acuity 
exhibit greater risk of falls due to their reduced postural 
control11.

This study aimed at determining the possible 
relationship between self-reported complaint of 
dizziness, degree and symmetry of hearing loss, age 
and gender, in a sample of Brazilian elderly people.

METHODS
This research was approved by the Ethics 

Committee of the Pontifical Catholic University of São 
Paulo (Pontifícia Universidade Católica de São Paulo 
– PUC/SP) under Certificate of Presentation for Ethical 
Consideration (CAEE) number: 43831015.10000.5482. 
It is an analytical, descriptive, retrospective study, 
whose data collection was conducted by looking 
through medical records filed in the auditory rehabili-
tation service of the municipality of Jacareí, São Paulo, 
Brazil. According to the State Data Analysis System 
Foundation (SEADE 2016), Jacareí had approximately 
223,207 inhabitants, among which approximately 
31,409 people were 60 years old or over (14.07% of the 
total population).

Four hundred and sixty-nine medical records which 
belonged to people who had registered in the auditory 
rehabilitation service were found. After applying the 
exclusion criteria filter, namely: age under 60 years; 
altered results in the acoustic immittance with types 
B, C, Ad, As curves; unilateral hearing loss and 
profound hearing loss which may not be associated to 
hearing loss related to age (presbycusis), 440 medical 
records were left to be analyzed. The elderly with 
the following criteria were included in the sample: a) 
those diagnosed with age-related hearing loss; b) with 
hearing thresholds in the frequency range from 250 to 
8000 Hz greater than 25 dB HL; c) with a prescription 
to use a hearing aid (HA) provided by an Ear Nose and 
Throat specialist; and d) awaiting for the HA selection 
and fitting process.

The following data were collected from those 440 
medical records: gender, age, pure-tone thresholds, 
tympanometry and self-reported complaints of 
dizziness. Classification of the audiograms based on 
degree of hearing loss was performed in accordance 
with Lloyd and Kaplan (1978)12, which described: 
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pure-tone average (0.5 – 2 kHz) ≤ 25 dB HL (normal); 
26 – 40 dB HL (mild); 41 – 55 dB HL (moderate); 56 
- 70 dB HL (moderately severe); and, 71 – 90 dB HL 
(severe). According to the criteria established by 
the Editorial Guidelines for description of inherited 
hearing loss13, a bilateral hearing loss was classified 
as asymmetric when there was a difference equal to or 
greater than 15 dB HL between right and left ears in at 
least two continuous frequencies.

Statistical analysis
A chi-square test was used to determine possible 

associations between self-reported complaint of 
dizziness (yes/no), gender (female/male), symmetry 
of hearing loss (symmetric/asymmetric), and degree 
of hearing loss (mild, moderate, moderately severe 
and severe). Then, a logistic regression model was 
used between self-reported complaint of dizziness 
(dependent variable) and the independent variables 
(gender, age, degree and symmetry of hearing loss). 
The aim of this analysis was to determine the variables 

significantly associated with self-reported complaint of 
dizziness controlling by all the independent variables. 
Wald’s test was used to determine the level of statis-
tical significance for each independent variable. All 
independent variables were categorical. Thus, a 
reference category was selected for each variable. 
For gender, male was chosen as reference category; 
for age, people between 60 and 69 years old were 
considered as reference category; for symmetry of 
hearing loss, symmetric hearing loss was selected as 
reference category; and for degree of hearing loss, mild 
hearing loss was chosen as reference category. For all 
analyses, p-values smaller than 0.05 were considered 
significant. Statistical analyses were performed using 
SPSS 24.0 (SPSS Inc., Chicago, USA).

RESULTS

Figure 1 shows the flowchart of the sample after the 
application of the inclusion criteria to which all medical 
reports were submitted.

From all 469 collected medical records, 14 subjects 

with altered results in the acoustic immittance measures 

with types B, C, Ad, As curves; 7 medical records with 

unilateral hearing loss; and 8 medical records of elderly 

with profound hearing loss that may not be associated 

with age-related hearing loss (presbycusis) were 

excluded. The mean age of the selected group was of 

72.9 years (minimum of 60 years and maximum of 94 
years, standard deviation of 8.6 years).

From Table 1, it is noticed that, of the 280 female 
elderly, 83 (29.6%) complained of dizziness. Of the 160 
male elderly, on their part, 10 (6.3%) complained of 
dizziness. Significant association was found between 
gander and self-reported complaint of dizziness 
(p<0.001).

 

Records with hearing loss 
n = 469

After exclusion criteria 
had been applied

n = 440

n = 33 (7.5%) ‐mild 
hearing loss

n = 247 (56.1%) ‐
moderate loss 

n = 110 (25.0%) ‐
moderately severe loss

n = 50 (11.4%) ‐ severe 
loss 

with symmetric hearing 
loss

n = 364
with dizziness

n = 66

with asymmetric hearing 
loss
n = 78

with dizziness
n = 27

Figure 1. Flowchart with sample composition for this study
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dizziness, in comparation on with 42.0% of the people 
with severe hearing loss). There was evidence of statis-
tically significant association between the self-reported 
complaint of dizziness and the degree of hearing loss 
(p<0.001).

In Table 2, the combined distribution of the elderly 
can be observed, regarding the degree of hearing loss 
and the self-reported complaint of dizziness. It is also 
observed that the percentage of elderly complaining 
of dizziness increases with the degree of hearing loss 
(12.1% of the people with mild hearing loss presented 

Table 1. Combined frequency distribution between gender and self-reported complaint of dizziness (the percentages were calculated by 
gender) and p-value of the chi-square test of independence 

Gender
Self-reported dizziness

Total
Yes No

N % N % N %
Females 83 29.6 197 70.4 280 100.0
Males 10 6.3 150 93.7 160 100.0
Total 93 21.1 347 78.9 440 100.0

χ2= 37.81;  p-value < 0.001 

Legend: N = number of elderly people

Table 2. Combined frequency distribution between degree of hearing loss and self-reported complaint of dizziness (the percentages were 
calculated by category of degree of loss) and p-value of the chi-square test of independence 

Degree of loss
Self-reported dizziness

Total
Yes No

N % N % N %
Mild 4 12.1 29 87.9 33 100.0
Moderate 45 18.2 202 81.8 247 100.0
Moderately severe 23 20.9 87 79.1 110 100.0
Severe 21 42.0 29 58.0 50 100.0
Total 93 21.1 347 78.9 440 100.0

χ2= 9.24; p-value = 0.001 

Legend: N = number of elderly people

Table 3 shows that, from the 78 elderly with 
asymmetric hearing loss, 27 (34.6%) presented self-
reported complaint of dizziness, whereas from the 362 
elderly with symmetric hearing loss, only 66 (18.2%) 

presented complaint of dizziness. The chi-square test 
of independence has shown a significant association 
between hearing loss symmetry and self-reported 
complaint of dizziness (p<0.01).

Table 3. Combined frequency distribution between symmetry of hearing loss and self-reported complaint of dizziness (the percentages 
were calculated by category of symmetry of hearing loss) and p-value of the chi-square test of independence 

Symmetry of loss
Dizziness

Total
Yes No

N % N % N %
Symmetric 66 18.2 296 81.8 362 100.0
Asymmetric 27 34.6 51 65.4 78 100.0
Total 93 21.1 347 78.9 440 100.0

χ2= 3.94; p-value = 0.001 

Legend: N = number of elderly people
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Table 4 presents the combined distribution of the 
elderly regarding age and the self-reported complaint 
of dizziness. It is noted that the percentage of elderly 
complaining of dizziness decreases with age (28.6% 
of people under 70 years old presented dizziness, 

compared with 14.8% of those at least 80 years old). 
There was evidence of statistically significant associ-
ation between self-reported complaint of dizziness and 
age (p-value = 0.012).

Table 4. Combined frequency distribution between age and self-reported complaint of dizziness (the percentages were calculated by 
category of degree of loss) and p-value of the chi-square test of independence  

Age
Dizziness

Total
Yes No

N % N % N %
< 70 years 46 28.6 115 71.4 161 100.0

70 to 79 years 31 18.1 140 81.9 171 100.0
≥ 80 years 16 14.8 92 85.2 108 100.0

Total 93 21.1 347 78.9 440 100.0
χ2= 10.11; p-value = 0.012 

Legend: N = number of elderly people

In the logistic regression model between the self-
reported complaint of dizziness (dependent variable) 
and the independent age, gender, symmetry and 
degree of hearing loss variables, it was verified that the 
female gender, the severe degree of hearing loss, the 
asymmetric hearing loss and the age of 70 years or over 
were the statistically significant variables when adjusted 
by the other independent variables. The women have 
shown to be 26 times more likely to present dizziness 
than the men. The elderly with asymmetric hearing loss 

were four times more likely to manifest dizziness than 
the elderly with symmetric hearing loss. The elderly 
with severe hearing loss were six times more likely to 
present dizziness than the elderly with mild hearing 
loss. Lastly, the elderly between 60 and 69 years old 
were eight times more likely to present dizziness than 
those 70 years old or over.

Table 5 shows that the four independent variables 
are significant at the level of significance of 5%.

Table 5. Results of the logistic regression between the self-reported complaint of dizziness and the age, gender, symmetry and degree of 
hearing loss variables

Variables Coefficient B Wald test p-value
Age 60-69 years Reference
Age 70 years or over -0.75 8.72 0.003
Male gender Reference
Female gender 1.87 26.97 p<0.0001
Symmetric hearing loss Reference
Asymmetric hearing loss 0.70       4.92 0.02
Mild hearing loss Reference
Moderate hearing loss 0.72 1.55 0.21
Moderate to severe hearing loss 0.66 1.17 0.27
Severe hearing loss 1.57 6.06 0.01
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DISCUSSION
In this study, statistical analyses indicated signif-

icant associations between self-reported complaint 
of dizziness, gender (female), degree of hearing loss, 
symmetry of hearing loss, and age. Similar results were 
found in a longitudinal study conducted in Africa in 2014, 
which demonstrated a significant association between 
gender and self-reported complaint of dizziness in the 
elderly14. In addition, Carmo et al. in 2008 found that 
self-reported complaint of dizziness was significantly 
associated with gender (female). Tinetti et al.15 found a 
significant association between self-reported complaint 
of dizziness and hearing loss. However, self-reported 
complaint of dizziness did not associate with age or 
gender. Similar results were reported by Stevens et 
al.16, which found a significant association between self-
reported complaint of dizziness and hearing loss in a 
group of elderly, but not with gender or age.

It is interesting to observe that, in the studies dealing 
with aging issues, it is difficult to find samples matched 
for gender. In most of the studies that were consulted, 
the number of women usually exceeded the number of 
men. Moreover, women comprise the majority of the 
older population in all regions of the world, living, in 
average, five to seven years longer than men17.

In this study, the presence of self-reported complaint 
of dizziness was greater in the elderly under 70 years. 
Similar results were reported by Nishino et al.18, which 
found that a 35.9% of elderly between 61 to 70 years 
complained of dizziness versus a 12.8% of elderly 
between 71 to 80 years.

There are many reasons for elderly under 70 years 
to report more complaints of dizziness than those 
older than that. First, factors such as stress, low (or 
bad) quality of life, self-attitude towards progres-
sively appearing diseases and functional difficulties, 
excessive daily life activities among others19, may 
contribute to the onset of this symptom in the elderly. 
Second, emotional affective conflicts possibly attributed 
to working after retirement and/or grandchildren caring 
may also account for the high prevalence of self-
reported complaints of dizziness in this population20. 
The accumulation of tasks associated with aging may 
trigger the onset of this symptom. Lastly, it is likely that 
elderly people over 70 years are able to compensate 
for their dizziness due to experience-dependent central 
neuroplasticity21. However, further studies about the 
interaction between the aforementioned factors and 
greater presence of dizziness in the elderly under 70 
years are necessary.

This study demonstrated that the elderly with severe 
asymmetric hearing loss reported more complaints of 
dizziness when compared with those with mild and 
moderate hearing loss. Berge et al.22 found a significant 
association between alterations in balance and degree 
of hearing loss in a group of elderly. To our knowledge, 
this is the first study to report a significant association 
between asymmetric hearing loss and self-reported 
complaint of dizziness in the elderly.

In the audiology clinic it is highly recommended that 
all asymmetric or unilateral hearing losses be carefully 
investigated23, since asymmetric hearing loss can be 
both secondary to an aging process and/or associated 
with pathologies of the central auditory nervous 
system24,25. It is important to remember that asymmetric 
hearing losses may require more care during the 
hearing aid fitting process, given that the auditory 
needs may differ for each ear. It is also important that 
these asymmetric hearing losses be better investigated 
from the clinical standpoint, for conditions needing 
medical interventions to be distinguished from those 
that need auditory rehabilitation.

High prevalence of dizziness was found in the 
elderly group assessed in this study. Valete-Rosalino26 
conducted a prospective study in Brazil (indicate 
community) where 50 elderly between the ages of 60 
and 80 years were interviewed. Results from that study 
indicated that dizziness was a prevailing symptom 
among the elderly from that community, along with 
the presence of comorbidities (48%) and daily use of 
three or more medications (40%). The presence of 
dizziness among them may be related to an alteration 
in the vestibular system. Age-related degeneration of 
different neural structures affects the vestibular system 
and, consequently, this population’s balance. Such 
a degeneration occurs in the vestibular receptors, the 
central vestibular neurons, the cerebellum, and the 
proprioceptive and visual pathways. Studies show that 
the number of hair cells in the vestibular organs and the 
amount of fibers in the superior and inferior vestibular 
nerves decrease with age27.

It is necessary to consider that dizziness constitutes 
a risk factor for falls in the elderly population, and it can 
be thought of as a public health issue. As the elderly 
population grows in number, preventing falls and 
their inherent risks becomes a concern for the health 
professionals. In addition, the literature has shown that 
dizziness associated with hearing loss, becomes an 
even greater problem, causing more insecurity and 
loss of autonomy in this population. Dizziness can be 
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the result of various diseases affecting an organism that 
has already been debilitated by its own natural deterio-
ration, impairing the maintenance of body balance. The 
greater the number of associated diseases, the greater 
the risk of presenting dizziness, especially if such 
number is higher than three28.

Magrini and Momensohn-Santos29 analyzed and 
characterized the clinical and sociodemographic 
relations of elderly people with hearing loss and 
dizziness reference. Their results showed that 63.3 % 
(n = 95) of the elderly complained of dizziness and 
that 54.7 % (n = 82) reported having a hearing loss. 
Regardless of the presence of dizziness, 65.3 % (n = 
98) reported not falling in the past 12 months. However, 
60.7% (n = 91) exhibited dizziness or balance-related 
difficulties in the previous 12 months29.

The results from this study indicate that elderly 
people, especially those with asymmetric hearing loss, 
must be routinely screened for balance problems. It 
is important to consider that retrospective studies of 
secondary data, in themselves, limit the data collection, 
as the patients’ records are often incompletely filled, 
or questions that would be of the researcher’s interest 
were not made.

The fact that it is a retrospective survey on medical 
records with self-reported dizziness information limited 
this research, as in this study it was not possible to 
obtain information on other associated pathologies. 

Another issue to be discussed refers to what the 
patient understands as dizziness; there may be some 
confusion concerning this terminology. Vertigo, insta-
bility and unbalance can be mistaken by the patient for 
dizziness. The misconceptions of the terms may have 
led to an overestimation or underestimation of this 
symptom in this population.

CONCLUSION

Considering the database analyzed, it was possible 
to find an association between self-reported dizziness 
and severe asymmetric hearing loss in elderly women 
under 70 years of age. These results suggest that 
treatment strategies targeting auditory problems in the 
elderly should carefully consider the singularity and 
specific characteristics of the population.
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