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Introduction

Hearing disability derives from a deficiency in hearing ability
and the performance of an individual in communication. The
severity of the disability depends on the nature and magni-
tude of hearing loss and, consequently, on the hearing
difficulties experienced by the listener.2

Hearing disability derives from a deficiency in hearing
ability and the performance of an individual in communica-
tion. The severity of the disability depends on the nature and
magnitude of hearing loss and, consequently, on the hearing
difficulties experienced by the listener.2

Thus, one of the objectives of a hearing aid is to reduce or
eliminate the limitations caused by hearing loss.1 Over the
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Abstract Introduction Hearing difficulties can be minimized by the use of hearing aids.
Objective The objective of this study is to assess the speech perception and satisfac-
tion of hearing aids users before and after aid adaptation and to determine whether
these measures are correlated.
Methods The study was conducted on 65 individuals, 54% females and 46% males
aged 63 years on average, after the systematic use of hearing aids for at least three
months. We characterized subjectś personal identification data, the degree, and
configuration of hearing loss, as well as aspects related to adaptation. We then applied
a satisfaction questionnaire and a speech perception test (words and sentences), with
and without the use of the hearing aids.
Results Mean speech recognition with words and sentences was 69% and 79%,
respectively, with hearing aids use; whereas, without hearing aids use the figures
were 43% and 53%. Mean questionnaire score was 30.1 points. Regarding hearing loss
characteristics, 78.5% of the subjects had a sensorineural loss, 20% a mixed loss, and
1.5% a conductive loss. Hearing loss of moderate degree was present in 60.5% of cases,
loss of descending configuration in 47%, and plain loss in 37.5%. There was no
correlation between individual satisfaction and the percentages of the speech percep-
tion tests applied.
Conclusion Word and sentence recognition was significantly better with the use of the
hearing aids. The users showed a high degree of satisfaction. In the present study, there
was no correlation observed between the levels of speech perception and levels of user
satisfaction measured with the questionnaire.
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last few years, hearing aids (HA) have been used as a primary
intervention option for userswith hearing losswho cannot be
treated clinically or surgically.1

Tests such as detection of hearing thresholds with the use
of electronic devices and measures with a probe microphone
are not always sufficient to assess and ensure the adaptation
of HA in daily communication situations. Over the past
decades, there has been increased interest in the develop-
ment of verification and validation procedures to assess the
benefits and user satisfaction outside the clinical environ-
ment, through self-assessment questionnaires.3

Although HAs minimize the impact of hearing loss in
affected subjects, their use cannot restore normal hearing.
They are meant to provide the largest possible amount of
acoustic information, but they do not always contribute to
improving speech intelligibility with a consequent effective
communication.4 The benefit obtained by the use of these
devices can be measured as positive, negative or neutral,
depending on the effect the device has on each individuaĺs
performance.5

For an efficient fitting of the HA, it is of primary impor-
tance to apply guidance and monitoring programs to their
users, with active user participation whenever possible. Self-
assessment questionnaires are important instruments that
help speech therapists to monitor the users of these devices
and provide information about the difficulties of HA use.6,7

One example is the self-assessment questionnaire
called International Outcome Inventory for Hearing Aids
(IOI-HA),8,9 whose goal is to document the user’s progress,
the limitations of core activities, the restriction of participa-
tion, and the impact of the hearing problem to others, and to
the quality of life.8–11

The application of the IOI-HA questionnaire allows the
documentation of success and the monitoring of the progress
of HA use in userś daily routine, in addition to the benefit and
the degree of user satisfaction. Also, it can assess the benefit in
of listening in unfavorable situations such as noisy environ-
ments and helps to reduce the impact of the individuaĺs
hearing loss over others.12

As the population ages, the number of candidates for HA
fitting will significantly increase over the next years.13 It is
essential to develop diagnostic and rehabilitation programs
for the elderlywith hearing loss to foster their participation in
social relations.14

Studies have demonstrated the need to assess speech
perception and user satisfaction after HA fitting, with
several investigations contributing to the adaptation and
validation of speech perception tests to different listening
situations and to the improvement of satisfaction
questionnaires.

The primary objective of the present study was to assess
the speech perception and level of satisfaction of HA users
before and after fitting for the device and to determine
whether these measurements are correlated. Specific objec-
tives were to determine the association between sex and
degree of hearing loss and each question of the IOI-HA, aswell
as to relate patient age and time of HA use with each IOI-HA
question.

Methods

This study was a cross-sectional, prospective study of a
descriptive nature, with approval from the institutiońs
Research Ethics Committee (protocol n°. 7629/2008). The
selected subjects gavewritten informed consent to participate.

Inclusion criteria were: age of at least 18 years, use of HA
with at least three months of adaptation, and HA purchased
through the program of Attention to Hearing Health of the
institution, according to ordinances SAS–MS n°. 587 and 589
of October 7 and 8, 2004, in effect at the time of the study.15,16

Exclusion criteria were patients with auditory neuropathy
spectrum, neurological, psychological, and cognitive impair-
ments, or any problems that could affect the accuracy of the
answers in the procedure used after evaluation by a multi-
disciplinary team.

The study was conducted during a monitoring visit in the
speech therapy sector of the institution and the data obtained
included

identification information, data related to the degree and
configuration of hearing loss, and aspects related to HA
fitting.

We then applied a questionnaire as a face-to-face directed
interviewwith the patient. The speech therapist would orally
present the questions in the questionnaires, noting the
answer, avoiding irrelevant comments to preserve the accu-
racy of the responses.

We used the IOI-HA questionnaire12 because it allows the
documentation of the performance of the HA in use, in terms
of daily use, benefit, limitation of basic activities, satisfaction,
restriction of participation, impact on other persons and
quality of life.

The IOI-HA contains a total of seven questions, with five
optional responses to each one and with a score ranging from
one to five, from the worst answer to the best. The maximum
score (the sum of all items) is 35 points. Thus, a higher score
indicates a positive assessment of the performance of the HA
user and a lower score indicates a negative assessment.11

We analyzed the survey responses considering the total
score and the scores of the two factors.17,18 The factor number
one reflects the interaction of the patients with their HA
(questions 1, 2, 4, and 7; with a score that varies between 4 to
20) and the factor number two evaluated patient interaction
with others in their environment (questions 3, 5, and 6; score
ranging from 3 to 15).

Then, we presented the the recognition list disyllables and
Lacerda phrases19 through the speakerphone, with and with-
out HA, in an acoustically treated room at a distance of 50 cm
from the individual’s ear, the 0 ° azimuth, and an intensity of
65 dB SPL (measuredwith a decibel meter (make andmodel).

Statistical Analysis

We performed an exploratory analysis of the data to summa-
rize the information. We used the Spearman correlation
coefficient to correlate the differences inwords and sentences
with the total result of the IOI-HA questionnaire. We used
mixed-effect (random and fixed effects) linear regression
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models to compare the recognition of words and sentences
between patients with and without HA. Mixed-effect linear
models are helpful in analyzing data involving grouped
responses (repeated measures for the same individual)
when the assumption of independencebetween observations
in the same group is inadequate.20 This model is based on the
assumption that the residue obtained from the difference
between the values predicted by the model and the observed
values has a normal distribution, with 0 mean and constant
variance.

To achieve the specific objectives, we used crossed-
tabulation of the variables, the Fisher exact test (sex and
degree of loss determined by the questions of the IOI-HA)
and the Spearman correlation coefficient to compare
between age and time of HA use and the questions of the
IOI-HA. We considered P values of less than 0.05 and
correlation values higher than 0.60 to be significant. We
performed all analyses were with the aid of the SAS
software version 9.3,21 and plotted the graphs with the
aid of the R software.21–23

Results

The studywas conducted on 65 adult and elderly users, 54% of
them women and 46% men, followed-up in the Hearing
Health Program of the institution of origin. Mean patient
age was 63 years (range: 18–89 years).

►Table 1 presents the mean values, confidence interval,
and standard deviation of the continuous variables.

Eighty percent of the subjects had a hearing loss of the
sensorineural type, 20% of the mixed type, and 1.5% of the
conductive type. Hearing loss of moderate degree prevailed
among 60.7% of cases, followed by loss of the severe degree in
23%, profound loss in 14.6%, and mild loss in 1.54%. Configu-
rationwas descending in 47.3% of cases, followed by the plain
configuration in 34.9, ascending configuration in 3.0%, and
other configurations in 14.7%. Sixty percent of the 65 partic-
ipants had hearing loss of a progressive nature and 40% had
stable hearing loss.

A HA of the retro auricular type was fitted to 96% of the
users, 94% of whom used a bilateral HA.

Mean speech recognition was 69% for words and 79% for
sentences with the use of the HA, and 43% and 53%, respec-
tively, without the HA.

►Table 2 lists the significant p-values (p < 0001) obtained
when we compared word and sentence recognition between
the presence and absence of the HA.

►Figs. 1 and 2 respectively illustrate the distribution of
word and sentence recognition with and without the use of
the HA.

The mean score obtained with the IOI-HA questionnaire
was 30.1 points (range: 21–35 points). The comparison of the
average total score of the IOI-HA with the degree of hearing
loss yielded mean values of 31.4 points for the severe degree,

Table 2 Estimated difference and significant p-values for the comparison of word and sentence recognition in the speech
recognition test with and without the HA

Effect Estimated difference P value 95% CI

LL UL

Words� 26.492 < 0.001 16.526 36.458

Sentences�� 26.461 < 0.001 15.387 37.535

Abbreviations: CI, confidence interval; LL, lower limit; UL, upper limit; SD, standard deviation.
� word recognition in the presence and absence of the HA
��sentence recognition in the presence and absence of the HA.

Table 1 Mean values, confidence interval, and standard deviation of the continuous variables

Variable Mean 95% CI SD Minimum Median Maximum

LL UL

Age 62.18 57.02 67.35 20.85 12.00 70.00 89.00

Time of hearing loss (years) 11.08 9.43 12.72 6.64 5.00 10.00 20.00

Time of HA use (months) 46.60 31.94 61.26 59.15 5.00 24.00 396.00

Word recognition with the HA 69.38 63.44 75.33 23.99 0.00 72.00 100.00

Word recognition without the HA 42.89 34.77 51.01 32.76 0.00 52.00 96.00

Sentence recognition with the HA 79.38 72.94 85.83 26.00 0.00 92.00 100.00

Sentence recognition without the HA 52.92 43.79 62.06 36.87 0.00 60.00 100.00

Total IOI-HA score 30.06 29.12 31.01 3.81 21.00 30.00 35.00

Abbreviations: CI, confidence interval; HA, hearing aid; LL, lower limit; SD, standard deviation; UL, upper limit.
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31 points for the mild degree, 29.6 points for the moderate
degree, and 29.2 for the profound degree.

We considered the correlation coefficient regarding the
difference in word recognition (0.21) and sentence recogni-
tion (0.20) before and after the use of the HA compared with
the results of the IOI-HA weak.

There was a moderate correlation between the difference
in word recognition and the difference in sentence recogni-
tion (0.69).

We found no significant results regarding the association
of patient gender with each question of the IOI-HA.

We detected no correlation between time of HA use and
each issue of the IOI-HA, or between patient age and each
issue of the IOI-HA.

Similarly, there was no significant association detected
between the degree of hearing loss in the right and left ears
and each question of the IOI-HA.

Discussion

The motivation for this study was based on the need to
analyze the correlation between speech perception test,
commonly used in clinical practice, and the self-perception
among subjects, specifically in relation to satisfaction of
adults and elderly HA users. Within the process of speech
therapy intervention, this is one of the actions that has an
interactive and communicative component in the encounter
between the specialist and the user, which can either facili-
tate or hamper the achievement of their objectives.

In the present study, there was a high participation of the
elderly population (mean age: 63 years), in agreement with
other studies.24,25 With increased life expectancy, the elderly
population, which is affected by presbyacusis among other
changes, has grown.26 Studies have demonstrated that hear-
ing loss starts at �30 years of age, progressively increasing
over the years.26–28

We balanced the present sample in terms of sex (54%
women and 46% men), reflecting a current trend in health
services, as opposed to reports published several years
ago,29 which showed a prevalence of females in general,
as was the case in hearing health services.We also observed
this gender equilibrium in another study, in which 48.54%
of the elderly subjects investigated were males and 51.46%
were females.30

Although most of the present users were elderly, their
mean time of hearing loss was 11 years, with an interval of
�7 years before the acquisition of the HA. We conducted this
study on subjects covered by a Hearing Health Program
accredited by the Unified Health System (SUS), which in-
volved high demand and a waiting line of over two years
before the definitive fitting of the HA, in agreement with
other studies.25,29

The present study revealed a significant gap between
diagnosis and HA fitting. The literature attributes this delay
to the reluctance of adult users in accepting their hearing loss
while attributing their hearingdifficulties to an inappropriate
environment or to communication by third parties.

Most users had a hearing loss of the sensorineural type of
moderate degree, with a descending configuration and of a
progressive nature, compatible with the auditory character-
istics detected in the population of elderly individuals with
presbyacusis. The reduced auditory sensitivity resulting from
aging known as presbyacusis, which is characterized by
bilateral symmetric sensorineural hearing loss of descending
configuration.31,32 We should, however, emphasize an im-
portant reduction of speech intelligibility, which may be
incompatible with audiometric thresholds in some users, a
fact that can also be explained by a decline in auditory
processing.31–33

Almost the entire sample evaluated consisted of users of
bilateral HA, as also reported in many literature studies.25–29

The advantages of bilateral hearing are well known in the
documentation, allowing better localization of the sound
source, better speech recognition, and figure-ground rela-
tionship, factors that are crucial for individuals with hearing
loss.34

Fig. 1 Boxplot of the distribution of word recognition in the presence
and absence of the hearing aid.

Fig. 2 Boxplot of the distribution of sentence recognition in the
presence and absence of the hearing aid.
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In the present study, therewas a predominance of fitting of
an HA of the retroauricular type (96%), in agreement with
other literature reports on this topic.29,35 The greater indica-
tion of retroauricular devices is explained by the fact that they
can adapt to all degrees of hearing loss, from mild to pro-
found. Moreover, they offer greater amplification power and
increased handling ease.36 Thus, they were more appropriate
for the sample studied, as it mainly consisted of elderly
subjects with little manual dexterity and with a higher
probability of worsening hearing thresholds, especially at
high frequencies.

In the process of HA fitting, the intention is to provide
better audibility of acoustic signals and better speech intelli-
gibility to the patient with hearing deficiency to reduce his
hearing disability.37 Thus, the benefit provided by the use of
amplification is the difference in individual performance
between the presence and the absence of the hearing device.

The improvement of communication in daily life and the
reduction of hearing disability and handicap of HA users are
benefits inherent to the use of the electronic devices.18 This
statement agrees with the results of the present study, since
the patients had a mean 26% difference in the recognition of
words and sentences with and without the use of HA and a
high score in the IOI-HA questionnaire.

It was also observed in this study a higher percentage of
correct responses in the recognition of sentences when
comparing to words. Freitas et al38 stated that the use of
sentences is more appropriate to assess speech recognition in
noise. Sentences are more similar to situations of everyday
communication, moving closer to the spectral characteristics
and contexts of everyday speech, controlling the duration and
semantic content of it.

The results obtained in the present study with the use of
the IOI-HA demonstrated that satisfaction appears to be a
more faithfulmeasure, since it includes amultitude of factors,
has a dynamic character, depends on the perception and
attitudes of the user, and is not solely related to the perfor-
mance of the hearing device. The self-assessment question-
naires determine the psychosocial impact of hearing loss or
the benefit of sound amplification and evaluate in a standard-
ized manner the results of the speech therapy procedures
directed at patient subjectivity, thus, guiding the fitting
process.39

Previous studies have demonstrated that the use of HA is
essential to maintain the physical and mental health of the
elderly, since it allows them to participate more in their
community and in family life.40

Despite the significant difference in the rate of recognition
of bothwords and sentences between the use or not of the HA
(►Table 2), there was a weak correlation between speech
perception before and after the utilization of the HA com-
pared with the results of the IOI-HA.

Similarly, other authors did not find a difference in satis-
faction with the HA after hearing rehabilitation (training in
speech perception).41,42 They explain that the concept of
happiness is more frequently employed to justify or criticize
the fitting methods, the qualification of the speech therapist,
and the practice of the industries who distribute the HA.43

This, however, does not necessarily represent device perfor-
mance, since a patient may have a significant degree of
benefit measured by a test with and without HA, but may
be dissatisfied with sound amplification.44–47

These results suggest that further research is needed in
this sense, seeking instruments and forms of application that
can correlate the level of user satisfaction with the clinical
audiological assessment performed by the professionals who
work with HA fitting.

For such, it is important to highlight the importance of
audiological monitoring of patients covered by the hearing
health services of the Unified Health System (SUS), which
involves extensive work that ranges frommonitoring hearing
loss to fine adjustments of the HA tomaximize its benefits, as
well as research on how the device improves the patient́s
quality of life.48

Conclusion

In our study, we observed a better performance in terms of
word and sentence recognition with the use of the HA, with a
significant difference between the conditions of device pres-
ence or lack thereof, with the percentage of speech perception
being higher when the patient tested with sentences.

Therewas no correlation between the results of the speech
perception test and the level of HA user satisfaction, although
the results of IOI-HA revealed that the users were satisfied
with their devices.
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