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ABSTRACT 

Introduction: Social integration is hampered by hearing loss. Purpose: 
To identify the benefit and assess the satisfaction with the use of hearing 
aids and perception of limited social participation caused by hearing 
loss in adult and elderly hearing aids users. Another aim is to check 
whether there is a correlation between such measures. Methods: The 
study included both male and female individuals who were assisted in a 
public hospital. The participants were asked to assign a score between 1 
and 10 to their hearing level before and after starting to use hearing aids. 
They answered instruments that measure social participation restriction 
and satisfaction with use of hearing aids: the International Outcome 
Inventory for Hearing Aids (IOI-HA), the Hearing Handicap Inventory 
for Adults (HHIA) or the Hearing Handicap Inventory for the Elderly 
Screening Version (HHIE-S). Statistical analysis was performed. The 
level of statistical significance was 5%. Results: Of the 42 individuals, 
64.3% were elderly. IOI-HA total instrument scores, its factors 1 and 2 
and HHIE-S presented a correlation with the Numerical Rating Scale 
(NRS) before amplification. There was correlation between the total 
IOI-HA instrument and its factor 2 with HHIE-S, total HHIA emotional 
and social domains. Conclusion: Adults and elderly are satisfied with 
their hearing aid, and there was no difference between both groups. 
There is a directly inverse relationship between hearing loss levels and 
self-perception of hearing loss after hearing aid fitting. Also, the less 
restricted social participation is, the more benefits of using hearing aids 
are perceived by users.

Keywords: Hearing aids; Surveys and questionnaires; Auditory 
perception; Hearing loss; Hearing

RESUMO

Introdução: A integração social é dificultada pela perda auditiva. 
Objetivo: Verificar o benefício, a satisfação e a percepção da restrição 
de participação social, em função da perda auditiva, em adultos e idosos 
usuários de aparelho de amplificação sonora individual (AASI), bem 
como averiguar a correlação entre essas medidas. Métodos: O estudo 
incluiu indivíduos de ambos os sexos, acompanhados em hospital 
público. Solicitou-se aos participantes que atribuíssem uma nota de 1 
a 10 para sua audição, antes e após adaptação de AASI. Aplicaram-se 
os seguintes instrumentos para mensuração da restrição de participação 
social e da satisfação com o uso de AASI: International Outcome 
Inventory for Hearing Aids (IOI-HA) e Hearing Handicap Inventory 
for Adults (HHIA), nos adultos, e Hearing Handicap Inventory for the 
Elderly Screening Version (HHIE-S), nos idosos. O nível de significância 
estatística adotado foi de 5%. Resultados: Dos 42 indivíduos 
participantes, 64,3% eram idosos. As pontuações dos instrumentos 
IOI-HA total, seus fatores 1 e 2 e o HHIE-S apresentaram correlação 
com a Escala de Classificação Numérica (ECN), antes da amplificação. 
Houve correlação entre o instrumento IOI-HA total e seu fator 2 com o 
HHIE-S, HHIA total e domínios emocional e social. Conclusão: Adultos 
e idosos demonstraram satisfação com seus AASI e não houve diferença 
entre os grupos. Quanto mais acentuado o grau da perda auditiva, melhor 
foi a autopercepção da audição pós-adaptação de AASI. Quanto menor 
a restrição de participação, mais os benefícios do uso de AASI foram 
percebidos pelos usuários.

Palavras-chave: Auxiliares de audição; Inquéritos e questionários; 
Percepção auditiva; Perda auditiva; Audição
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INTRODUCTION

Hearing is an essential sensory channel for human 
communication(1). Hearing loss has a negative impact on 
people’s quality of life because auditory deficit can give rise 
to difficulty in understanding speech, especially by the elderly, 
who may suffer psychosocial consequences and feel unable 
to protect themselves in life-threatening situations. For these 
reasons, re-establishing audibility thresholds in the adult and 
elderly population is crucial. For that purpose, the use of a 
hearing aid(2) is highly recommended.

A hearing aid is an electronic device whose function is 
to amplify sound and stimulate residual hearing, thereby 
improving people’s hearing capacity(1). Hearing aids can be 
purchased in private hearing clinics and also in hearing health 
care clinics accredited by Brazil’s Unified Health System (SUS) 
as of the year 2000.

Hearing loss may cause adult and elderly people to feel feel 
isolated and restrict their participation in daily life activities(3). 
Despite the evolution of hearing aid technology in recent years, 
successful amplification of sound remains a challenge(1). The 
selection and fitting of hearing aids will only be effective and 
produce good results if people actually use these devices on a 
regular basis(4). Therefore, research is required on the factors that 
contribute to successful amplification(5). Validated self-evaluation 
questionnaires are reliable, easy-to-apply tools for assessment 
of level of user satisfaction; they can also be used to assess 
the benefits achieved when limitations and social participation 
restrictions are reduced through the use of hearing aids(6). These 
devices assist in research on areas that require improvement 
and enhancement; moreover, they enable an assessment of both 
the impact of hearing loss and the quality and effectiveness of 
hearing aids(7). As noted above, further research is required in 
this field. Thus, the present study is relevant because it addresses 
limited social participation, individual satisfaction with the use 
of hearing aids, and self-perception of hearing before and after 
hearing aid fittings. Assessments of user satisfaction with hearing 
aids are essential in order to create new technologies that can 
increase the quality of sound amplification. In addition, it is 
imperative that speech-language therapists be aware of factors 
that can influence the success of sound amplification in order 
to increase user satisfaction and achieve more effective results 
with the use of hearing aids.

Therefore, the objective of the present study was to identify 
benefits and user satisfaction concerning the use of hearing 
aids, and self-perception of social participation restrictions 
caused by hearing loss in adults and elderly patients assisted 
in a public university hospital. Another aim was to investigate 
the correlation between these variables.

METHODS

The study was approved by the Research Ethics Committee 

of the Hospital de Clínicas of Porto Alegre (HCPA), under 
Protocol no. 1.760.868. Patients who volunteered to participate 
in the study were selected after they received proper guidance 
and signed an informed consent form. The sample included 
male and female adult and elderly individuals who are assisted 
in a hearing health care program in a general public university 
hospital. All the participants had previously undergone fitting 
to hearing aids. The following inclusion criteria were used: 
subjects had to be at least 18 years old; their hearing aid had 
to be provided at the hospital through the hearing health care 
program; they had to have been using the hearing aid regularly 
for at least 15 days at the time of evaluation. Subjects were 
excluded from the sample when diagnosed with neurological, 
language, psychiatric and/or cognitive disorders that could 
compromise the accuracy of responses. Exclusion factors were 
found in the diagnoses reported in the patients’ records, written 
by the health care teams of the hospital.

Data were collected during a follow-up appointment at the 
Speech-Language Pathology Clinic of the hospital. The first 
step of the assessment protocol was a case history interview 
designed by the researchers especially for the study. Afterwards, 
the participants were asked to assign a score from 1 to 10 to 
their hearing level before and after hearing aid fittings. They 
used a Numerical Rating Scale (NRS) to evaluate their self-
perception about their hearing capacity: 1 represented the worst 
capacity and 10 represented the best capacity. NRS scales are 
reliable and commonly used for assessing the levels of pain and 
tinnitus. They can replace formal questionnaires for estimation 
of successful sound amplification and, therefore, they should 
be used together with other methods(8).

Subsequently, the International Outcome Inventory for 
Hearing Aids (IOI-HA) questionnaire was applied after being 
validated(9) and translated into Brazilian Portuguese(10). It 
evaluates patients’ performance and satisfaction with the use 
of a hearing aid in daily activities. IOI-HA contains seven 
questions with five answer choices each. Each possible answer 
received a score from 1 to 5, where 1 is the worst result and 
5 is the best result. The maximum score (sum of all items) is 
35 points. A high score is indicative of a positive evaluation 
of hearing aid performance and the low score indicates a 
negative evaluation. Two factors were taken into account for 
the total score and the relative score: factor 1, which reflects a 
patient’s interaction with their hearing aid (questions 1, 2, 4, 
and 7, with a score ranging from 4 to 20) and factor 2, relative 
to the interaction between a patient and other people in their 
environment (questions 3, 5 and 6, with a score ranging from 
3 to 15).

In order to check the effect of hearing loss on social 
participation restriction, the International Outcome Inventory 
for Hearing Aids (IOI-HA) and the Hearing Handicap Inventory 
for Adults (HHIA) were applied in the adult patients, and 
the Hearing Handicap Inventory for the Elderly Screening 
Version (HHIE-S) was applied in the elderly individuals. 
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HHIA contains 25 questions, 13 of which are focused on the 
emotional consequences of hearing impairment while 12 refer 
to situational and social effects of this disability(11). The score 
for the responses has the following answer choices: yes (each 
answer is worth 4 points), no (0 points) and sometimes (each 
answer is worth 2 points). The criterion for analysis of the 
answers to the questionnaire was that the higher the score, the 
greater a patient’s perception of their hearing impairment; in 
other words, the greater their perception of restrictions posed 
by hearing impairment(12). 

HHIE-S is a reduced version of the Hearing Handicap 
Inventory for the Elderly (HHIE); it is easier to apply and easy 
to understand hence it is suitable for use with the elderly(13). 
The questionnaire is composed of ten questions, divided into 
two scales (social/emotional and situational, with five items 
each). It uses the same scoring system of HHIA. Total scores 
between 0 and 8 points indicate absence of participation 
restriction; between 10 and 23, mild to moderate restriction. 
Total scores between 24 and 40 points are indicative of 
significant participation restriction. Both instruments were 
translated into Brazilian Portuguese and adapted to the 
Brazilian scenario in order to check both the benefits and the 
reduction of participation restrictions that may result from the 
use of a hearing aid(14). Type and level of hearing loss were 
determined according to the classification of the World Health 
Organization(15), and the four-tone average of hearing thresholds 
was calculated (500 Hz to 4000 Hz).

After collection, the data were entered into a Microsoft 
Excel® spreadsheet. Based on a similar study(16), sample 
size was calculated through the software Programs for 

Epidemiologists for Windows (WinPEPI), version 11.43 For 
the significance level of 5%, power of 80% and minimum 
correlation coefficient of 0.44 between the HHIE-S and IOI-
HA scales, sample size was at least 39 subjects. Quantitative 
variables were expressed as mean and standard deviation, or 
median and interquartile range. Qualitative variables were 
expressed as absolute and relative frequencies.

The independent samples t-test was used to compare the 
means between age groups, and the Mann-Whitney test was 
applied when there was asymmetrical distribution. Pearson’s 
chi-square or Fisher’s exact tests were used for comparison of 
proportions. The paired samples t-test was used to compare 
auditory self-perception (using the Visual Analogue Scale, 
VAS) before and after hearing aid fittings. Spearman’s rank 
correlation was applied to measure the correlation between 
continuous and ordinal variables. The significance level was 
set at 5% (p≤0.05) and the analyses were performed in the 
Statistical Package for the Social Sciences (SPSS), version 21.0.

RESULTS

The study sample consisted of 42 individuals, mostly elderly 
(64.3%). Among the variables, only age and occupation were 
correlated in the adult and elderly groups. Therefore, it was 
inferred that the profile of both groups was homogeneous 
(Table 1).

Sensorineural hearing loss was the most prevalent type of 
loss in both ears. Moderate and severe levels of hearing loss 
were predominant in the right ear while a moderate degree was 
most frequently found in the left ear. There was no difference 

Table 1. Characterization of the sample

Variables
Total 

(n=42; 100%)

Adults 

(n=15; 35.7%)

Elderly 

(n=27; 64.3%)
p-value

Age (years) – mean ± SD 63.4 ± 13.1 50.1 ± 9.5 70.8 ± 7.9 <0.001*a

Sex – n (%)

Female 26 (61.9) 10 (66.7) 16 (59.3) 0.887b

Male 16 (38.1) 5 (33.3) 11 (40.7)

Occupation – n (%)

Retired 31 (73.8) 7 (46.7) 24 (88.9) 0.008*c

Worker 11 (26.2) 8 (53.3) 3 (11.1)

Schooling (years) – MD (P25 – P75) 6 (4 – 11) 8 (5 – 11) 5 (3 – 11) 0.121d

Hearing aid side – n (%)

Bilateral 38 (90.5) 13 (86.7) 25 (92.6) 0.608c

Unilateral 4 (9.5) 2 (13.3) 2 (7.4)

Length of use (years) – MD (P25 – P75) 2.1 (0.3 – 3.9) 2 (0.4 – 3.9) 2.5 (0.3 – 3.8) 0.713d

Model – n (%)

BTE with earmold 40 (95.2) 15 (100) 25 (92.6) 0.530c

Open-fit BTE 2 (4.8) 0 (0.0) 2 (7.4)
* Significant values (p≤0.05): a Student’s t-test; c Fisher’s exact test
b Pearson’s Chi-square test (p≤0.05); d Mann-Whitney Test (p≤0.05)
Subtitle: SD = standard deviation; MD = median; P = percentile; BTE = behind the ear
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between the groups of adults and the elderly for average 
hearing thresholds, degree and type of hearing loss in both 
ears (Table 2).

The score for HHIE-S was 10 points in the elderly (P25 
and P75: 6-16) and the score for HHIA was 30 points in adults 
(P25 and P75: 4-60). The emotional domain of HHIA was 16 
points (P25 and P75: 0-26) while the social domain was 14 
points (P25 and P75: 2-26).

There was no difference between the group of adults and 

the group of the elderly in the total scores of the IOI-HA 
questionnaire, and neither for factors “1” (interaction of the 
patient with HA) and “2” (interaction of the patient with other 
people in their environment) (Table 3).

On the NRS, there was a difference in the scores assigned 
to hearing both before and after amplification in both age 
groups (p<0.001). However, there was no difference between 
age groups (p=0.710) (Figure 1).

Before and after the use of hearing aids, the NRS was 

Table 2. Average of hearing thresholds, degree and type of hearing loss in adults and the elderly

Variables
Total 

(n=42; 100%)

Adults 

(n=15; 35.7%)

Elderly 

(n=27; 64.3%)
p-value

Four-tone average - mean ± SD

RE 57.3 ± 19.1 54.4 ± 19.8 58.9 ± 18.9 0.478a

LE 62.4 ± 21.8 62.7 ± 24.5 62.2 ± 20.7 0.948a

Type of loss – n (%)

RE

Sensorineural 30 (71.4) 12 (80.0) 18 (66.7) 0.173b

Mixed 11 (26.2) 2 (13.3) 9 (33.3)

Conductive 1 (2.4) 1 (6.7) 0 (0.0)

LE

Sensorineural 27 (65.9) 10 (71.4) 17 (63.0) 0.254b

Mixed 13 (31.7) 3 (21.4) 10 (37.0)

Conductive 1 (2.4) 1 (7.1) 0 (0.0)

Degree of loss – n (%)

LE

Normal 0 (0.0) 0 (0.0) 0 (0.0) 0.980b

Mild 9 (21.4) 3 (20.0) 6 (22.2)

Moderate 15 (35.7) 6 (40.0) 9 (33.3)

Severe 15 (35.7) 5 (33.3) 10 (37.0)

Profound 3 (7.1) 1 (6.7) 2 (7.4)

RE

Normal 1 (2.4) 0 (0.0) 1 (3.7) 0.508b

Mild 8 (19.0) 3 (20.0) 5 (18.5)

Moderate 15 (35.7) 7 (46.7) 8 (29.6)

Severe 8 (19.0) 1 (6.7) 7 (25.9)

Profound 10 (23.8) 4 (46.7) 6 (22.2)
a Student’s t-test; b Pearson’s Chi-square Test (p<0.05)
Subtitle: SD = standard deviation; RE = right ear; LE = left ear

Table 3. Scores of Questionnaire International Outcome Inventory for Hearing Aids in adults and the elderly

Questionnaire
Total 

(n=42; 100%)

Adults 

(n=15; 35.7%)

Elderly 

(n=27; 64.3%)
p-value

IOI-HA

Total mean ± SD 32.0 ± 3.6 32.2 ± 4.2 31.9 ± 3.2 0.815

Factor 1 mean ± SD 17.6 ± 2.0 18.1 ± 1.9 17.3 ± 2.1 0.266

Factor 2 mean ± SD 12.7 ± 2.2 12.3 ± 2.8 12.9 ± 1.8 0.412

Student’s t-test (p≤0.05)
Subtitle: IOI-HA = International Outcome Inventory for Hearing Aids; SD = standard deviation
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correlated with the four-tone average of the auditory thresholds 
in the best ear. Total IOI-HA scores (and respective “1” and 
“2” factors) and HHIE-S were correlated with the NRS before 
HA fittings. There was a correlation between the total IOI-HA 
scores and the “2” factor when compared to the HHIE-S scores, 
total HHIA score and the respective emotional and social 
domains (Table 4 and Table 5).

DISCUSSION

In the study sample, the percentage of elderly people 
(64.3%) was higher than that of adults (35.7%), as a result of 
an increase in the number of elderly population in Brazil and 
worldwide. Another reason is that hearing loss affects older 
people more often than adults. These data confirm the findings 
of other studies in the specialized literature(17,18,19).

There was a predominance of females (61.9%), which is 
due to higher life expectancy of women in Brazil(20). In addition, 
women seek health care more regularly than men. Conversely, 
men are not concerned about health promotion and disease 
prevention. They have difficulty acknowledging that they are 
ill and have fear of discovering that they have a serious illness. 
For these reasons, they do not seek health care(21).

Table 4. Correlation of the average of the best ear and Numerical Rating Scale before and after the use of hearing aid with the HHIE-S, HHIA and 
OIO-HA

Variables HHIE-S HHIA
IOI-HA 

Factor 1

IOI-HA 

Factor 2

IOI-HA 

Total

NRS before 

HA

NRS after 

HA

Average of 

best ear

rs=-0.007; 

p=0.971

rs=0.288; 

p=0.298

rs=0.009;  

p=0.955

rs=-0.249; 

p=0.112

rs=-0.185; 

p=0.241

rs=0.358; 

p=0.020*

rs=-0.339; 

p=0.028*

NRS before 

HA

rs=-0.382; 

p=0.049*

rs=-0.118; 

p=0.675

rs=0.536;  

p=0.000*

rs=0.322; 

p=0.038*

rs=0.492;  

p=0.001*

rs=1.000 

.

rs=-0.134;  

p=0.397

NRS after 

HA

rs=0.170; 

p=0.395

rs=-0.073; 

p=0.796

rs=-0.245; 

p=0.118

rs=-0.062 

p=0.698

rs=-0.091 

p=0.567

rs=-0.134 

 p=0.397

rs=1.000;  

.

* Significant values (p≤0.05) – Student’s t-test for paired samples
Subtitle: HHIE-S = Hearing Handicap Inventory for the Elderly Screening Version; HHIA = Hearing Handicap Inventory for Adults; IOI-HA = International Outcome 
Inventory for Hearing Aids; NRS = Numerical Rating Scale; HA = hearing aid; rs = Spearman’s rank correlation

Table 5. Association of the HHIA and HHIE-S with IOI-HA and improvement in the NRS

Variables HHIE-S HHIA Total Emotional HHIA Social HHIA

IOI – HA

Total rs=-0.449; 

p=0.019*

rs=-0.796; 

p<0.001*

rs=-0.778; 

p=0.001*

rs=-0.749; 

p=0.001*

Factor 1 rs=-0.305; 

p=0.122

rs=-0.373; 

p=0.171

rs=-0.443; 

p=0.098

rs=-0.321; 

p=0.243

Factor 2 rs=-0.384; 

p=0.048*

rs=-0.801; 

p<0.001*

rs=-0.789; 

p<0.001*

rs=-0.752; 

p=0.001*

Improvement in NRS rs=-0.293; 

 p=0.138

rs=-0.265; 

p=0.339

rs=-0.417; 

p=0.122

rs=-0.191; 

p=0.496

* Significant values (p≤0.05) – Spearman’s correlation test
Subtitle: IOI-HA = International Outcome Inventory for Hearing Aids; HHIE-S = Hearing Handicap Inventory for the Elderly Screening Version; HHIA = Hearing Handicap 
Inventory for Adults; NRS = Numerical Rating Scale; rs = Spearman’s rank correlation

Subtitle: NRS = Numerical Rating Scale

Figure 1. Numerical Rating Scale of auditory self-perception between 
adults and the elderly, before and after the use of hearing aids
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Average level of schooling of the sample was six years, i.e., 
incomplete secondary education, which confirms previous data 
from the literature(22). Low levels of schooling were expected, 
especially in view of the characteristics of the population 
assisted in a university hospital. Another reason is the fact 
that the research group consisted mainly of elderly patients. In 
Brazil, despite the decline in illiteracy rates for all age groups, 
the elderly still have a lower level of schooling and a higher 
incidence of illiteracy. This is due to increased access to basic 
and higher education as a result of policies that were created 
in the last decade(23).

All subjects presented bilateral hearing loss, mainly 
moderate to severe sensorineural loss. This result confirms 
the data described in the reviewed literature(16,19). Because of 
the particular characteristics of participants’ hearing loss, the 
hearing aids were adapted bilaterally for 38 (90.5%) of them. 
In all subjects, behind-the-ear (BTE) models were used: 40 
(95.2%) with an earmold and two (4.8%) with open-fit HAs; 
these data are comparable to those described in the literature(6,7).

The use of BTE hearing aids requires less battery 
consumption and, consequently, have a lower cost. Open-fit 
hearing aids are less often prescribed at the hospital where 
the present research was developed. The reason lies in the 
sociodemographic and auditory profile of the patients. In 
addition, BTEs are the preferred choice over other models 
because they are delivered sooner than in-ear devices. Other 
studies have also reported a preference for use of BTEs, and 
their samples were predominantly composed of elderly patients, 
assisted at public or private hearing clinics(6,7).

Binaural fitting can provide the individual better sound 
localization, binaural summation and better speech recognition 
in noisy environments; therefore, it should be prioritized(24).

With respect to the IOI-HA score, the global average was 
32.0 ± 3.6 points, a similar value to the one found in previous 
research(25) (29.0 ± 4.8 points) and higher than the one found 
by another study(26) (25.74 points). Moreover, similar values to 
those recorded in the literature(7) were found for the score of 
the sub-factors of IOI-HA: the “1” factor scored 17.9 points 
and the “2 factor” scored 13.2 points.

The NRS that was used to evaluate self-perception of 
hearing showed a significant difference when comparing the 
values assigned by the patients from the sample in the pre-
fitting and post-fitting periods. It should be pointed out that 
this can be a quick and simple measure of patients’ opinion 
about their hearing in both periods, as it enables the speech-
language pathologist to make a comparison between the two 
moments. Moreover, such information can be used to analyze 
the impact of hearing loss in the patients’ life and to check if 
fitting with sound amplification devices improved the patients’ 
condition. Some authors have stressed that the score assigned 
by patients can be related to their decision to purchase a 
hearing aid(8,27). As for the values of HHIA and HHIE-S, the 
data collected in this study were different from those reported 

in previous studies, which reported an average of 45.9 ± 27 
points for HHIA and 15.78 ± 18.03 points for HHIE-S(12,28). 
The average score of HHIE-S showed a negative correlation 
when compared to VAS, prior to hearing aid use, that is, the 
lower the score a patient assigned to hearing before the use 
of a hearing aid, the more restricted their social participation 
was. Therefore, it can be inferred that the better the self-
assessment of a patient’s hearing, the lower the restriction of 
their social participation.

There was a significant negative correlation between 
average of the best ear and NRS, after the use of a hearing aid. 
Therefore, the greater the degree of hearing loss, the better 
the self-perception of hearing with use of hearing aids. In the 
sample that was evaluated, individuals with a lesser degree 
of hearing loss felt benefits of sound amplification to a lower 
extent, compared with those who presented greater hearing 
loss. However, there was no association with average of the 
best ear, in comparison with the HHIE-S tool, which confirms 
the results found in the literature(29,30).

The analysis of the total IOI-HA score and the “2” factor 
negatively correlated, when correlated with HHIE-S and total 
HHIA, emotional dimension and social dimension. These 
results show that the greater the satisfaction with the use of 
hearing aids, the lower the social participation restriction on 
the basis of hearing loss, both in adults and in the elderly. The 
“2” factor, relative to the individual’s social interaction, led to 
a correlation between IOI-HA and the other tools. Thus, it was 
found that hearing loss has a major impact on the social factor, 
both in adults and in the elderly.

It is essential, therefore, that the individual and their family 
members should understand the communication difficulties 
arising from loss of hearing and its consequences, in order 
for amplification to be successful. Speech-language therapists 
should be aware of ways to minimize participation restrictions 
arising from auditory deficit so as to provide improved quality 
of life and decrease the isolation of these individuals.

CONCLUSION

The adults and the elderly showed satisfaction with their 
hearing aids, and there was no difference between the two 
groups. There is a directly inverse relationship between degree 
of hearing loss and self-perception of hearing after hearing aid 
fittings in both groups. The lower participation restriction is, the 
more benefits of using hearing aids were perceived by users.
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