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Introduction

Hearing is one of the most important senses for human
beings. It is due to hearing that humans communicate,
because most communication is achieved through sound
patterns.

The impact of hearing deprivation in an individual’s life is
huge because it not only affects one’s ability to properly
comprehend auditory information, but also, predominantly,
how to relate to one’s environment and culture. Furthermore,
this sensory deprivation causes biological, psychological, and
social consequences.1

Monitoring adults and seniorswith hearing lossminimizes
the hardship and handicap that occur as a consequence of this

pathology. An important component of this monitoring is to
indicate one or two hearing aids (HAs). The services offered in
this area are configured in different ways but always contain
elements associated with the technical performance of hear-
ing aids and how these devices help listeners overcome
deficits and disadvantages experienced in their day-to-day
lives.

Alpiner and Schow suggested that hearing aid users should
know the limitations of the devices in an attempt to decrease
the rejection of the use of amplification.2 According to the
authors, the expectation of normal hearing ends in
frustration.

Hearing loss generates three different effects: impairment,
incapacity, and handicap. Impairment is measured by the
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Abstract Introduction The main function of hearing is to enable oral communication. Hearing
loss impairs communication skills.
Objective To evaluate the level of user satisfaction with hearing aids.
Methods This is a cross-sectional group study comprising 108 subjects (56% men and
44% women). The average age of the subjects was 77 years. These subjects had been
recently fitted with their hearing aids and showed sensorineural (90%) and mixed (10%)
hearing loss as determined via the Questionnaire International Outcome Inventory for
Hearing Aids Outcome Inventory (IOI-HA), which determined the benefit and satisfac-
tion obtained by sound amplification.
Results The hearing aids improved the quality of life of 52.78% of the patients, which
was revealed by their high scores (mean ¼ 27.3). The relationship of the user with the
environment was significantly better (p < 0.001) than that of the user with the hearing
aid.
Conclusion IOI-HA is a simple and easy-to-use tool. Based on the results of this study,
we can show a high degree of satisfaction with their hearing aids in the majority of the
participants, which improved the quality of life.
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probable loss of hearing, verified by the audiogram. Incapac-
ity is the effect of this hearing loss in some specific day-to-day
situation, for example, watching television. Handicap is the
effect of injury and disability but relates to nonauditory
aspects including social and emotional aspects.3

Audio (re)habilitation can be defined as a process of
problem solving to minimize the difficulties (activity limita-
tion) and handicap (participation restriction) of an individual
with a hearing disability. Activity limitation refers to the
difficulty faced by the individual in performing activities.
Participation restriction refers to the problems that an indi-
vidual may have in themethod or extent of their involvement
in everyday situations.4

HAs are extremely important in the (re)habilitation of
sensorineural deficiencies. These miniature electronic devi-
ces amplify sounds so as to allow for the stimulation of
residual hearing.

In the past, research in the area of health was focused on
physiologic change. Although these are important aspects to
be studied, it is also necessary to address the effect of
treatment on clinical outcomes of functional status and
quality of life for the individual in question.5,6

Gatehouse described that we should not limit ourselves
only to the audiogram.7 According to the author, we should
have access to the individual experiences of all hearing-
impaired patients, their descriptions of the problems they
have experienced, the impact this had on each of them, and
their abilities to deal with the problems.

In recent years, clinical practice has been very concerned
to assess the handicap, benefit, and satisfaction of HA users
and then document the information. Despite the various
approaches, all available instruments assess user self-percep-
tion and the impact of HAs in subjects’ day-to-day lives. To
assess these effects, some instruments are available in the
form of questionnaires.

The benefit of HAs can be observed by means of improved
performance of the individual, always involving the compar-
ison of two measurements that express the magnitude or
degree of difference between these two conditions. Different
procedures can help to quantify the performance and benefit
of sound amplification, as measured by such things as
functional gain, insertion responses, restoration of sound
intensity, intelligibility of speech, and judgments of speech
quality.8,9

The self-assessment questionnaire for HAs, the Interna-
tional Outcome Inventory for Hearing Aids (IOI-HA),10,11 aims
to document the point of view of the individual regarding the
evolution of everyday use with the device, considering not
only the degree of satisfaction but also limitations of basic
activities, participation restrictions, impact on others, and
quality of life.11,12

The IOI-HAwas developed as a product of an International
Workshop on Results Evaluation Measurement in Audiologi-
cal Rehabilitation.10 Workshop participants recognized the
need to combine and compare data from different investiga-
tions and models of clinical services. The questionnaire is
sufficiently short and inclusive, with the potential to be used
in different studies to providemore direct data and enable the

combination or comparison of results that would otherwise
be incompatible.

The questionnaire consists of seven items, each addressing
a different dimension of responses, that were written to be
nonambiguous. It is easy to interpret and can be applied
regardless of the cultural level of the patient. All questions
were designedwithfive possible answers, which are arranged
so that the more favorable item always appears on the right.
The same questionnaire has been translated into 21 languages
and, in Portuguese,13 is called the “Questionário Internacional
—Aparelho de Amplificação Sonora Individual.”

By using the IOI-HA questionnaire, one can document the
progress of the use of sound amplification considering its uses
in daily routines, its benefit, and the degree of user satisfac-
tion. This makes it possible to observe improvement in more
limited activities, such as hearing in noisy places, and espe-
cially in the reduction of the impact the disability can have on
others, thus improving quality of life.

The aim of this study is to assess the level of adult user
satisfaction with their HAs in relation to their environment,
using the IOI-HA questionnaire translated into Portuguese as
a tool for self-assessment.

Methods

The studied population consisted of 108 adults with sensori-
neural and mixed hearing loss who were users of personal
HAs. The sample of this voluntary probabilistic study used the
following criteria:

• Inclusion criteria: be over 18 years of age by the date of full
realization of the tests; have sensorineural, mixed, ac-
quired, or postlingual hearing loss; be an HA user for at
least 2 weeks; complete the consent form; not have any
health or physical problems that prevent assessment
participation

• Exclusion criteria: not performing the proposed question-
naire comprehensively; being outside the expected age;
not being an HA user

For the project in question, an identification sheet and
questionnaire were used as research tools. The identification
sheet was used to determine basic information about the
subject, describe hearing loss, and identify HAs. The IOI-HA,
translated into Brazilian Portuguese14,15 was applied at least
2 weeks after beginning use of HAs and assessed satisfaction
with HA use retirar o appendix.

This project was approved by the ethics committee of
human research at the University of Tuiuti under registration
CEP-UTPNo. 53/2004. This studywas conducted at the Center
for Hearing and Language, Curitiba, PR, working with a
private service of recommending and selecting HAs. All
individuals in the sample signed a consent form for voluntary
participation in this study. All audiologists on the team were
able to carry out the questionnaires and were aware of how
these tools collect data.

A previous study suggested that the use of the IOI-HA in
the rehabilitation process of HA users is of paramount impor-
tance,13 but it is believed that the questionnaire can be
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difficult for subjects with low social and economic status
when self-administered. Therefore, the IOI-HA and the ques-
tionnaire were presented verbally by a researcher with the
individual, ensuring understanding of the questions and
answers. This examiner was not involved in thefitting of HAs.

This questionnaire consists of seven questions and eval-
uates the result subjectively regarding HAs under the follow-
ing criteria: (1) use; (2) benefit; (3) residual limitation of
activity; (4) satisfaction; (5) residual restriction of participa-
tion; (6) impact on others; (7) quality of life. The question-
naire offers a choice of five answers graded from left to right,
so the first option refers to a worse performance, graded as 1,
and the last option refers to better performance, graded as 5.
The patient was instructed to choose only one answer, the
one that best described the result of his or her HA adaptation.

Statistical analysis was performed using techniques of
descriptive and inferential statistics, with a significance level
of 0.05. The paired Student t test was used.

The IOI-HA was used because it is brief, comprehensive,
and accessible to different social and cultural factors for use
and for various comparisons.10

Results

The subjects of this study were 108 adults with sensorineural
andmixed postlingual hearing loss whowere users of HAs for
at least 2 weeks. The identification data for the subjects were
composed of information to characterize the type of device
(monaural or binaural), degree of hearing loss, duration of use
of the apparatus, and gender.

Most of the hearing loss was sensorineural (90%), moder-
ate (46%), severe (26%), or ski-slope (19%), and a minority
(1.5%) hadmild hearing loss. Of these, 44% opted for the use of
hearing in both ears, and 56% opted to make use of a single
HA. Age ranged between 18 and 94 (mean 77), with 56% being
male and 44%, female.

The IOI-HA questionnaire was analyzed by studying the
responses of each item, individually and grouped. Thus, the
score of each question, the total score obtained in the seven
questions, and the score obtained concerning factors 1 and 2
of the questionnaire were considered.15 Factor 1 referred to
the joint analysis of items 1, 2, 4 and 7, showing the

relationship between the user and his HA. Factor 2 referred
to the analysis of questions 3, 5, and 6, showing the relation-
ship between the user and his environment.

It is important to note that items 1 through 7 of the
questionnaire have a minimum score of 1 and a maximum
score of 5. The total score involves the response of the first
seven items totaling a minimum score of 7 and maximum of
35. The analysis of factor 1 corresponds to the sum of four
items totaling at least 4 points and at most 20 points, and
factor 2 corresponds to the sumof three items totaling at least
3 points and at most 15 points. A higher score indicates better
results in relation to the HA fitting.

Analysis of the questionnaire was performed using the
Student t test, with a significance of 0.05.

In ►Fig. 1, it is clear that use of the device in the previous
2 weeks gradually increased in frequency, along with an
increase in daily time of use; 85.19% of participants used
the HA between 4 and 8 hours, and only 2.78% used the device
less than 1 hour per day.

►Fig. 2 shows that the frequency of use of the individual
sound amplification device increased with user satisfaction.
For those who were not helped, the frequency response was
only 2.78%, and for thosewhowere helped a lot or verymuch,
the percentage reached 69.45%.

The degree of difficulty encountered in hearing in the same
situation after the use of the HA is shown in►Fig. 3, where it
can be seen that 50.93% of users had high to moderate
difficulty hearing in those situations, and 47.23% had little
or no difficulty in hearing.

►Fig. 4 summarizes the results related to the efficiency
of the use of HAs, and the vast majority (i.e., 77.78%)
reported that HA use was advantageous. This result is
correlated with that already obtained in ►Fig. 2. Only
7.41% thought HA use was a little efficient or not efficient
at all.

►Fig. 5 shows that 47.22% of HA users found that their
activities were greatly affected, significantly affected, or
moderately affected, and the remaining 52.78% thought
that little or nothing affected their activities.

Regarding the impact of the use of HAs in others, ►Fig. 6

shows that 67.6% of the subjects noted a little or no affect, and
31.48% were at least moderately affected.

Fig. 1 Question 1: time of use of device in the last 2 weeks.
Fig. 2 Question 2: In a situation that the listener wanted to hear better
before getting the hearing aid (HA): Did the HA help?
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►Fig. 7 shows the frequencies that use of HAs changed the
lives of users, noting that HA use was very positive for 52.78%
of subjects, moderately positive for 24.07%, and only 13.89%
saw no change.

►Table 1 shows the results of the seven items of the
questionnaire for self-assessment (IOI-HA). The total scores
are shown in ►Table 2. One can observe the positive adapta-
tion of the HA, as evidenced by the high score (mean ¼ 27.2
points) of the sum total issues.

►Table 3 illustrates the relationship between the user and
the HA (factor 1) and the user and his environment (factor 2).
There was a significant difference (p � 0.01) between the
mean scores of factors 1 and 2, with factor 1 (hours of use per
day, benefit, satisfaction, and quality) showing a significantly
higher average than factor 2 (activity limitations, participa-
tion restrictions, and impacts on others). These data reflect
the degree of satisfaction with HA use. Therefore, it can be
observed that user satisfaction with respect to the HA was
significantly better than user relationship with the
environment.

Still on the IOI-HA, the averages obtained in the analysis by
itemwere positive and greater than 3 points (above 50% of the
score), noting that the maximum possible score per question
is 5. Consequently, analyzing the sum of all the issues, factor 1
and factor 2 were also positive, indicating a good subjective
result in adaptation to the use of HAs.

Discussion

According to the American Speech-Language-Hearing Asso-
ciation,16 the validation process, which reviews the impact of
the intervention on the perception of disability and handicap,
should be part of the HA fitting. Therefore, at this stage, the
application of self-assessment questionnaires is extremely
important as user satisfaction is closely related to the success
of rehabilitation.17

Fig. 3 Question 3, regarding degree of difficulty for situations while
using the hearing aid.

Fig. 5 Thinking of hearing use in recent weeks: How much have
participants’ hearing problems affected their activities?

Fig. 6 Question 6: Thinking of the previous 2 weeks, using the hearing
aid, how much has participants’ hearing problems irritated (or af-
fected) others?
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Speech perception is only one aspect of the evaluation of
understanding, but other measures such as the perception of
sound quality and user satisfaction are also important.18

Our survey results (►Table 1 and 2) showed a high score of
the variables (mean ¼ 27.3, with a maximum of 35 points).
These results showa high level of satisfactionwith theHA and
significant improvement in quality of life, translated by
effective use of the HA. This result is in agreement with the
literature.13,15,17,19–21

Cox and Alexander also observed high scores with the IOI-
HA questionnaire, suggesting favorable attitudes toward par-
ticipants’ HAs.15 The researchers commented on the likely
sensitivity of the questionnaire to detect individuals with
negative experiences regarding HA.

Other studies emphasized the noticeable improvement in
the skills of speech or subjective benefit after continuous use
of HA12–22; however, there is no agreement on the ideal time
to observe a significant change on improvements in speaking
skills.23 In a study of 3,000 HA users, only 59% reported being
satisfied with the performance of their devices,24 with a
strong association in patients who perceived sounds clearly,
resocialization in leisure activity, and use in noisy or difficult
listening situations, among others.25

Regarding the domains assessed by the questionnaire,
85.19% of subjects reported using HA between 4 and 8 hours
per day, 69.45% reported that the HA has helped a lot, 47.23%

reported little or no difficulty in hearing with HAs, 77.78%
thought it was veryworthwhile towear HAs, 52.78% reported
that the problems of hearing had little or no affect on their
activities, 67.6% reported that their trouble hearing had little
or no affect on other people, and 52.78% thought that the HA
significantly or very much increased their enjoyment of life.
Given these results, therewas a high degree of satisfaction for
HA users.

In ►Table 3 we verified the relationship between the
individual and his or her HA (factor 1) and between his or
her environment (factor 2), and thehigh score of these factors,
4.11 and 3.61 (maximum score of 5), respectively, reflected
good adaptation results, as well as in other studies.20,26,27

Comparing factors 1 and 2, we found a statistically significant
difference (p � 0.001), indicating a better relationship be-
tween the individual and the environment. This result may
indicate that the fitting of HAs is able to help the user reenter
contact with society, because, in the process of aging, hearing
loss, among sensory deprivation, produces the greatest im-
pact on communication of the elderly (most of our sample),
leading to isolation.19–27

TheWorld Health Organization considers someone elderly
if he or she is over 60 years of age; this study sampled
predominantly elderly individuals with a mean age of 77.
Among the consequences of the natural aging process, we
maymention auditive alterations, which occur mainly due to

Table 1 Descriptive statistics of scores per question

Question Descriptive statistics

Subjects (n) Mean Minimum Maximum Standard deviation

1 108 4.42 1.00 5.00 0.95

2 108 3.92 1.00 5.00 1.05

3 108 3.41 1.00 5.00 0.99

4 108 4.25 1.00 5.00 1.02

5 108 3.47 1.00 5.00 1.28

6 108 3.88 1.00 5.00 1.14

7 108 3.85 1.00 5.00 1.07

Table 2 Total scores

Descriptive statistics

Subjects (n) Mean Minimum Maximum Standard deviation

108 27.3 13 35 4.7

Table 3 Descriptive statistics of the scores of factors 1 and 2

Factors Descriptive statistics

Subjects (n) Mean Minimum Maximum Standard deviation

Factor 1 (questions 1, 2, 4, and 7) 108 4.11 1.25 5.00 0.84

Factor 2 (questions 3, 5, and 6) 108 3.61 2.67 5.00 0.85
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disturbances that affect the inner ear, degrading the auditory
organ.28

In a study that evaluated the quality of life of adults and
elderly people after HA fitting, the authors observed an
improving quality of life as a whole with HA use, showing
the importance of usingHAs and referring users to adaptation
programs and training for communication strategies.29 Fur-
thermore, the authors emphasized the need for the creation
of programs for the reintegration of the individuals to society,
such as the referral of individuals to social groups, aiming at
improvement of social relationships.

Thus, in all cases monitoring is essential, because orienta-
tion and follow-up are keys to successful, effective use of the
HA, and its importance in the process of adaptation should
therefore not be minimized.21,27,30,31

With this study, we demonstrated the high degree of
satisfaction from the use of HAs in all areas analyzed. We
demonstrated user satisfaction with the interrelation of the
user with his or her HA and environment (factors 1 and 2),
especially with the environment.

Conclusion

The results of this study demonstrate that the use of a
protocol to assess the degree of user satisfaction was simple
and easy to apply to register HA performance. The study
group showed satisfactionwith its use of HAs, which presents
as a direct result of improved quality of life for these patients.

References
1 Silman S, Iório MCM, Mizhahi MM, Parra VM. Próteses auditivas:

um estudo sobre seu benefício na qualidade de vida de indivíduos
portadores de perda auditiva neurossensorial. Disturb comun.
2004;16(2):153–165

2 Alpiner JG, Schow RL. Rehabilitative evaluation of hearing-im-
paired adults. In: Alpiner JG, McCarthy PA, eds. Rehabilitative
Audiology: Children and Adults. Baltimore, MD: Williams &
Wilkins; 1993:237–283

3 Cox RM, Alexander GC. The abbreviated profile of hearing aid
benefit. Ear Hear 1995;16(2):176–186

4 Hill S, Garattini S, Loenhout JV, O’Brien BJ, de Joncheere K:
Technology Appraisal Programme of the National Institute for
Clinical Excellence, Copenhagen,WHO Regional Office for Europe;
2003

5 Curtis JR. The “patient-centered” outcomes of critical care: what
are they and how should they be used? New Horiz 1998;6(1):
26–32

6 Gatehouse S; National Institute for Clinical Excellence. Some
reflections on the NICE appraisal of hearing aid technology. Br J
Audiol 2001;35(5):267–270

7 Gatehouse S. Rehabilitation: identification of needs, priorities and
expectations, and the evaluation of benefit. Int J Audiol 2003;42
(Suppl 2):S77–S83

8 Weinstein BE. Outcome measures in the hearing aid fitting/selec-
tion process. Trends Amplif 1997;2(4):117–137

9 MuellerGH,Hal J. Hearing aids:fitting and verification. In:Mueller
GH, Hal J, eds. Audiologist Desk Reference. Audiologic Manage-
ment, Rehabilitation and Terminology. San Diego, CA: Singular;
1998:166–282

10 Cox RM, Hyde M, Gatehouse S, et al. Optional outcomes measures,
research priorities, and international cooperation. Ear Hear 2000;
21(4):106S–115S

11 Cox RM. Assessment of subjective outcome of hearing aid fitting:
getting the client’s point of view. Int J Audiol 2003;42(Suppl 1):
S90–S96

12 Cox RM, Stephens D, Kramer SE. Translations of the international
outcome inventory for hearing aids (IOI-HA). Int J Audiol 2002;
41(1):3–26

13 Gasparin M, Menegotto IH, Cunha CS. Propriedades psicométricas
do questionário internacional—aparelho de amplificação sonora
individual. Braz J Otorhinolaryngol 2010;76(1):85–90

14 Cox RM, Stephens D, Kramer SE. Translation of the international
outcome inventory for hearing aids. (IOI-HA). Int J Audiol 2002;
41(1):3–26

15 Cox RM, Alexander GC. The international outcome inventory for
hearing aids (IOI-HA): psychometric properties of the English
version. Int J Audiol 2002;41(1):30–35

16 Matas CG, Iório MCM. Verificação e Validação do Processo de
Seleção e Adaptação de Próteses Auditivas. In: Almeida K, Iório
MCM, eds. Próteses Auditivas; Fundamentos Teóricos e Aplicações
Clínicas. São Paulo, Brazil: Lovise; 2003:316

17 Arakawa AM, Picolini MM, Sitta EI, et al. A Avaliação da Satisfação
dos Usuários de AASI na Região Amazônica. Arq Int Otorrinolar-
ingol. 2010;14(1):38–44

18 Marques AC, Kozlowski L, Marques JM. Reabilitação auditiva no
idoso. Rev Bras Otorrinolaringol 2004;70(6):806–11, nov/dez.

19 Picolini MM, Blasca WQ, Campos K, Mondelli MFCG. Adaptação
aberta: avaliação da satisfação dos usuários de um centro de alta
complexidade. Rev CEFAC 2011;13(4):676–684

20 José MR, Campos PD, Mondelli MFCG. Unilateral hearing loss:
benefits and satisfaction from the use of hearing aids. Braz J
Otorhinolaryngol 2011;77(2):221–228

21 Lopes AS, Costa MJ, Aurélio NHS, Santos SN, Vaucher AV. A
satisfação e o desempenho de usuários de próteses auditivas
atendidos em um programa de atenção à saúde auditiva. Rev
CEFAC 2011;13(4):698–709

22 Magni C, Freilberger F, Tonn K. Avaliação do grau de satisfação
entre os usuários de amplificação de tecnologia analógica e digital.
Rev Bras Otorrinolaringol 2005;17(5):650–657

23 Prates LPCS, IórioMCM. Aclimatização: estudo do reconhecimento
de fala em usuários de próteses auditivas. Pro Fono 2006;18(3):
345–51

24 Cox RM, Alexander GC, Taylor IM, Gray GA. Benefit acclimatization
in elderly hearing aid users. J Am Acad Audiol 1996;7(6):428–441

25 Teixeira CF, Augusto LGS, Caldas Neto SS. Prótese auditiva: sat-
isfação do usuário com sua prótese e com seu meio ambiente. Rev
CEFAC 2008;10(2):245–253

26 Mello JM,Machado PF, Quintino VV. Questionário IOI-HA naversão
em português (QI-AASI). Fono Atual 2005;34(8):65–73

27 Ruschel CV, Carvalho CR, Guarinello AC. A eficiência de um
programa de reabilitação audiológica em idosos com presbiacusia
e seus familiares. Rev Soc Bras Fonoaudiol 2007;12(2):95–98

28 AlmeidaMR, Guarinello AC. Reabilitação audiológica em pacientes
idosos. Rev Soc Bras Fonoaudiol 2009;14(2):247–255

29 Teixeira AR, Almeida LG, Jotz GP, De Barba MC. Qualidade de vida
de adultos e idosos pós adaptação de próteses auditivas. Rev Soc
Bras Fonoaudiol 2008;13(4):357–361

30 Fialho IM, Bortoli D, Mendonça GG, Pagnosim DF, Scholze AS.
Percepção de idosos sobre o uso de AASI concedido pelo Sistema
Único de Saúde. Rev CEFAC 2009;11(2):338–344

31 Freitas CD, Costa MJ. Processo de adaptação de próteses auditivas
em usuários atendidos em uma instituição pública federal—Parte
I: resultados e implicações com o uso da amplificação. Rev Bras
Otorrinolaringol (Engl Ed) 2007;73(1):744–751

International Archives of Otorhinolaryngology Vol. 18 No. 3/2014

User Satisfaction with Hearing Aids and Environment Kozlowski et al.234


