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Abstract

Outcome measurement is a fundamental principle of quality assurance in the health
care sector. Along with objective/laboratory measurements self report outcomes are
important in capturing the true impact of hearing loss and its associated treatment on
lifestyle, activity limitations etc. Among all the available self report outcome tools
IOI-HA covers most of the subjective factors that will compliment with the objective
assessment. It contains 8 items and each of them represent a different outcome. The
present study aimed at translating and validating 101-HA into Malayalam. Initially the
questionnaire was translated with the help of a linguist and suitable modifications
were done with the help of an Audiologist. Later it was administered on 120 hearing
aid users which included children, adults and older adults. Descriptive analysis of the
data was done to see the distribution of scores and a normative was developed. Most
of the participants were having high scores which indicated that they are happy with
their own hearing aids. The questions had good inter-item correlation which was
revealed by spearman’s correlation test. All the questions were significantly positively
correlated with each other. Chi square test results showed no significant association of
demographic factors on hearing aid outcome. It was concluded that Malayalam
speaking hearing aid users are getting good benefit and are satisfied with their hearing

aids.
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Chapter |

Introduction

Communication is one of the essential and very important need for humans
and most communications are achieved by hearing. So a deprivation in hearing will
have a huge impact on an individual’s life. It not only affects one’s ability to
comprehend auditory information, but also how to relate to one’s culture and
environment. More than that it also results in biological, psychological and social
consequences. Sensorineural hearing loss is the most common among them and we
know that this is an irreversible condition and providing hearing aids will be the first
option. With the advancement in the technology the satisfaction level of the hearing
aid users are also found to be improved. But, still there are populations who are not
satisfied with their hearing aids and there are many factors that can influence this.
Studies are going on across the globe to identify the possible factors that contribute to
better outcomes. If the hearing loss got untreated then it can result in withdrawal from
a variety of social activities and this in turn will affect the quality of life of the
individual. So it is necessary to give proper rehabilitation services to the hearing

impaired individuals.

Apart from diagnosing the type and severity of the hearing problem an
audiologist is concerned about fitting hearing aids to the individual with hearing
impairment. To decide about the hearing aid the audiologist considers the tests that
are carried out mostly in a laboratory situation like Pure Tone Audiogram, Aided

audiogram, Speech Identification Scores, Speech Detection Threshold (SIS/SDT) etc.



But there are other real life domains that cannot be assessed in a laboratory condition.
It is important to understand that people take hearing aids not only because they have
a hearing loss, it is because they are not able to take part in their social or family life
as they wanted. They may experience participation restriction or activity limitation.
Sometimes real life situations will be simulated in the measurement but this will not

resemble to the real life situations the client encounter.

Health professionals need to be able to demonstrate, to both the community
and resource providers, that the services they provide have a positive impact on their
clients functional status and quality of life (Uriarte, 2005). So, for quality assurance in
the health care sector, outcome measures are very much important. This will also
allow the clinician to exhibit how the intervention works and also these measures play
an important role in improving the development of a clinic. The clinic that measures
the outcomes will be able to detect the areas that require perfection. At present there
are many self-report outcome measurement tools available in the field of audiology.
Different outcomes can be measured using different measures. There are measures
available to assess the satisfaction, benefit, changes in the functional effects, residual
participation &changes in relation to individual client’s goals etc. Some of them can
measure more than one outcome i.e. the multidimensional measures. I0I-HA

(International Outcome Inventory — Hearing Aids) is the most well known of these.

Health services are becoming more patient-oriented nowadays. So it is very
essential to assess the customer satisfaction in any field. 10I-HA can be used to
measure the individual’s satisfaction with the hearing aids. Although there are
numerous commercially available outcome measures for hearing aids, in this present

study, the IO0I-HA will be the subject of focus. This is because, as well as being a



useful validation tool, its ability to facilitate cooperation among researchers without
adding any limitations to their responsibility and prerogative to plan studies (Cox,
Alexander & Beyer, 2003; Cox & Alexander, 2002). By design it is an ideal universal
outcome measure intended to pool and compare data across studies and countries, it is
brief and inclusive so that it can easily be appended to any research protocol without
significant additional costs, time and resource. Because of these same reasons, it is of
interest to both practitioners and researchers in the assessment of hearing aid fitting
outcomes (Cox, Alexander & Beyer, 2003; Cox & Alexander, 2002; Kramer et al,
2002).There are seven items which cover a broad range of subjective factors and each
item represents a different outcome domain. It has five response alternatives, where
each response ranges from the worst to the best outcome and the higher scores
indicate a better outcome. The items are, (1) “hearing aid usage” (2) “Benefit” (3)
“Residual activity limitations” (4) “satisfaction” (5) “Residual participation
restrictions” (6) “Impact on others” and (7) “Quality of life”. These subjective factors
complement well with the objective measures in evaluating the success of the hearing

aid fit program.

Bentler and Kramer (2000) illustrate that combining patient self-reports with
laboratory and technical data is critical in determining treatment success. Kiessling
(2001) also made use of the 10I-HA to realize that appropriate fitting strategies are
vital, if users are to receive the full benefits from advancements in hearing
technology. The 10I-HA is used as an additional tool that may be complimentary to
various hearing aid inventories and hence can be used in research as well as for

clinical purposes.



Need for the study

In India there is lesser number of measurement scales to evaluate the extent of
the individual’s needs and expectations that are fulfilled by using the hearing aids
given by the clinician. Though there are several outcome measurement tools available
for Western population (Hearing handicap inventory for the elderly (HHIE), Client
oriented scale of improvement (COSI), Satisfaction with amplification in daily life
(SADL), IOI-HA), none of these tools except the Hindi version of IOI-HA is
standardized for Indian population. Among all the available tools IOI-HA covers most
of the subjective factors that will complement the objective audiological measures

used to evaluate hearing aid fitting success.

Keeping this fact in consideration there is a need to develop a tool which can
be used by the clinician to assess the outcome of prescribed hearing aid and can also
be used by client to assess the outcome himself. The results obtained can be used to

compare outcomes of hearing aid users across different populations.

Aims of the study
e To translate the IOI-HA in to Malayalam

e This study will help in collecting data from the Malayalam speaking
population and also in standardization of IOI-HA questionnaire in Malayalam.
It can be used to check the effectiveness of the hearing aid service.

e To develop norms for the I0OI-HA Malayalam version.

e To investigate factors those contribute to better outcomes.

e Identify those factors which provide better outcomes and use them for

effective counselling.



Chapter 11

Review of literature

The interest in the area of hearing aid outcome measures had increased
significantly in the past decade. This was driven by several factors including the
desire to document the benefits achieved by amplification or fitting formulas by
audiologists and consumer’s, manufacturer’s desire to act accordingly with the
regulations of Food & Drug Administration and also researcher’s who desired to
understand the impact of hearing aid on listeners auditory performance, immediately
after delivery and or in long term basis. It is very important to know the patients point
of view in determining the functional benefits (Humes, Garner, Wilson & Barlow,
2001). In the past, laboratory or technical data was used to judge the success of the
intervention plan but at present, along with this, the extent to which the treatment has
alleviated the problems in their daily life is also considered. The treatment is said to
be successful only when it has shown improvement in the patient’s quality of life.
Benefit and satisfaction are the two terms used to describe outcome measures in
audiological rehabilitation (Humes & Humes, 2004). Cox in 2003 said that the
benefit or the degree of change can be measured by the extent of activity limitation or
participant restriction and Satisfaction. According to Cox it is “the aggregate of the
individually weighted physical, social, psychological and financial changes acquired

from using hearing aid”.

“Outcome measures will help the audiologist to identify the areas that has to
be modified in the service or treatment that will suit the client; provide client with

objective information regarding the benefits of certain interventions and technologies;



promote data driven decision making; evaluate the performance of new and existing
hearing aid technologies; providing manufacturers of hearing aid with quantitative
information regarding client’s hearing needs and concerns with hearing aid; and track
and compare provider performance over time” (Beck, 2000; Humes et al, 2001).
Hearing aid benefit can be measured either objectively or subjectively, objectively
aided speech recognition can be compared to unaided or by insertion gain
measurements and subjectively by the use of self report questionnaires. Self report
items with known psychometric properties can be used to measure the usefulness of
hearing aids. The usefulness can be measured across several domains such us

satisfaction, acceptance, handicap reduction and benefit.

Cox (2003) gave reasons to use self report measures of benefit and
satisfaction. First, for the economic reasons because the healths care is becoming
consumer driven. The consumer decides what treatment is selected and when it is
complete so, a patient point of view is very essential in this scenario. Therefore, it is
critical to measure the real world benefit and satisfaction of hearing aid use. The
second reason which he put forward was related to the fact that many of these real
world experiences simply cannot be measured in laboratory conditions effectively.
Self report outcomes should be used to capture the true impact of hearing loss and its
associated treatment on lifestyle, activity limitations etc., instead of using the
traditional outcome measures like speech recognition in quiet and noise. Third, there
are methods in which real world listening situations are simulated in laboratory but,

they do not resemble the patient’s impression of the actual real life situation.

Therefore, many self report instruments were developed to document the
patients view in the evaluation of rehabilitation services using hearing aids (Bentler &
Kramer, 2000). Here, the patients can be asked to make a direct assessment or the

6



comparison of with and without hearing aid similarly, patient’s views of their

disability can be assessed both before and after the rehabilitation program.

The various scales that have been used widely are listed in the table 1, 2 & 3.

Table 1: List of details of questionnaires assessing hearing aid benefit

Benefit Questionnaire Authors Year

scales

HAPI Hearing Aid Performance Walden, Demorest 1984
Inventory & Hepler

PHAP Profile of Hearing Aid Cox & Gilmore 1990
Performance

PHAR Profile of Hearing Aid Cox, Gilmore & 1991
Benefit Alexander

SHAPI Shortened Hearing Aid Schum, Dillon 1992

Performance Inventory

APHAR Abbreviated Profile of Cox and 1995
Hearing Aid Benefit Alexander

COSiI Client Oriented Scale of Dillon, James & 1997
Improvement Ginis

PAL Profile of Aided Loudness  Mueller & Palmer 1998

GRABP Glasgow Hearing Aid Gatehouse 1999

Benefit Profile
I01I-HA International Outcome Cox etal 2000

Inventory for Hearing Aids




Table 2: List of details of questionnaires assessing hearing aid satisfaction

Satisfaction scales Questionnaire Authors Year

HAUQ Hearing Aid User’s Forster and Tomlin 1988
Questionnaire

SADL Satisfaction with Cox and Alexander 1999
Amplification in

Daily Life

Table 3: List of details of questionnaires assessing hearing disability or hearing

handicap

Hearing  Questionnaire Authors Year

handicap

profile

HHS Hearing Handicap Scale High, Fairban and 1964
Glorig

HPI Hearing Performance Inventory Giolas, Owens, Lamb 1979
& Schubert

HHIE Hearing Handicap Inventory for Ventry & Weinstein 1982

the Elderly




HHIE-S

RHPI

M-A

SCALE

HHIE-

SP

CPRI

HHIA

CSOA

Hearing Handicap Inventory for
the Elderly-Screening

Revised Hearing Performance
Inventory

Mc Carthy-Alpiner Scale of
Hearing Handicap

Hearing Handicap Inventory for
the Elderly-spouse
Communication Profile For the
Hearing Impaired

Hearing Handicap Inventory for
Adults

Communication Scale for Older

Adults

Ventry & Weinstein

Lamb, Owens &

Schubert

Mc Carthy-Alpiner

Newmao & Winstein

Demorest & Erdman

Newmao & Winstein,

Jacobson & Hug

Kaplan & Bailly

1983

1983

1983

1986

1987

1990

1997




Development of 101-HA

These self reports assess different domains like benefit, satisfaction, activity
limitation and participant restriction. But, none of these does a comprehensive
evaluation of all the domains. Most of the researchers use a battery of self report
measures to evaluate the hearing aid outcomes. But, this will lead to confusions while
comparing between studies. It was Cox and his colleagues’ in 2000 developed IOI-
HA to compare data from different hearing aid investigations using different
methodologies. The original version of 10I-HA was in English, developed at an
international workshop on “measuring outcomes in audiological rehabilitation using
hearing aids” in Eriksholm in Denmark and at a meeting of the International
Collegiums of Rehabilitative Audiology (ICRA), held in Cardiff, UK in 2001. The
specialists in the field of Audiology decided to translate 10I-HA into different
languages. Accordingly it has been translated to more than 30 languages by 2015. The
countries like United Kingdom, Australia, Nederland, United states, Germany, Arabic
countries and Nigeria has done large scale outcome measurement. According to
researchers I0I-HA can function as a standalone tool for quality assessment. This
was originally developed to be used as a supplemental measure to a battery of hearing
aid outcome measures (Cox, 2000), but later because of its easiness in administering
and scoring, the strong psychometric properties, the inclusion of comprehensive
outcome measures and availability of normative data, it emerged as an independent

hearing aid outcome measure
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About I0I-HA

The 10I-HA contains of 7 items that assesses the following hearing aid
outcome domains. 1) “Hours of daily use” (USE), 2) “benefit” (Ben), 3) “Residual
activity limitations” (RAL), 4) “satisfaction” (Sat), 5) “Residual participation
restriction” (RPR), 6) “Impact on others” (Ioth), 7) “quality of life”” (QoL). Item 1 will
give data about how many hours they are using their hearing aids per day. Iltem 2
(Ben) assesses if there is any improvement in a particular situation with the hearing
aid when compared to not using it. ltem 3(RAL) focuses on residual activity
limitations, or the difficulties an individual is facing in a situation despite using
hearing aids. Item 4 (Sat) checks the amount of hearing aid satisfaction or the internal
fulfilment it has provided. Item 5 (RPR) will assess the amount of residual
participation restrictions due to the hearing difficulties. Item 6 evaluates the impact of
their hearing difficulties on others. The last item that is the seventh item evaluates
whether the quality of life has changed. Each of the items has five response choices
and is scored from 1 to 5 where a score of 1 indicating poorer outcome and 5
indicating best outcome. A global score is obtained by adding out the scores for all
items. A higher score indicates better outcome (Cox and Alexander, 2002). The most
recent version of the IOI-HA includes item 8 which is the hearing difficulty
questionnaire. This item is not included while calculating the global score and is used

only for normative purposes.
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101-HA studies

Cox & Alexander (2002) reported the psychometric properties of the English
version of I0I-HA and they found that the items are reasonably internally consistent,
providing adequate statistical support for summing the scores to generate a total
outcome score. They also reported that for obtaining maximal consistency, it would
be better to generate two scores for the inventory by considering two factors where
factor one is represented by items 1, 2, 4 and 7 and factor 2 is represented by items 3,
5 and 6. The items in factor one could be summarized as satisfaction variables,

whereas the remaining items, factor two, reflect issues like as residual participation.

Cox & Alexander (2003) developed norms for the 10I-HA English version.
They defined the normative group as adults, who were fitted with bilateral analog
single channel, single memory, compression processing, in the ear hearing aids. The
study was carried out on 154 individuals. Associations between outcomes and
demographic variables were seen. Two sets of norms were developed one, for
individuals who reported moderately severe and severe difficulties without hearing
aids and one for individuals who reported mild to moderate difficulties without
hearing aids. Norms for statistical comparison with group data were given in terms of
means and standard deviation for each item and templates were given for evaluating

responses from single individual.

Stephens (2002) studied the relationship between 101-HA English version and
COSI (Client Oriented Scale of Improvement). He administered 10I-HA to 161
individuals and most of them also completed COSI. Very few questions were not

completed (<2%). Analysis indicated two subscales of I0I-HA, one is the ‘benefit’

12



subscale and the other one is the ‘residual problems’ subscale. Both elements of the
COSI correlated with the benefit subscale, but only the residual measure of COSI

related to the ‘residual problems’ subscale.

Dreschlerf & Festen (2002) had come up with the results of 10I-HA Dutch
version. They analysed 505 responses of hearing aid users. Descriptive as well as
inter-item correlation was done and they found high internal consistency which was
shown by Cronbach’s alpha coefficients. Significant correlations were found between
IOI-HA factor 2 and the hearing handicap and disability inventory and subscales of

the Amsterdam inventory for hearing disability and handicap.

Test-retest reliability of the 101-HA was also observed and it was found that
the 10I-HA is a realistic and reasonable tool which can be used in measuring features
related to hearing aid usage, therefore it is found to be a valuable and reliable tool

(Kramer, Coverts, Dresehler. Boymans. & Pesten (2002).

The Arabic version of 101-HA was developed at the end of 2003 and the norm
for this version was developed later by Mustafa in 2004. 106 individuals took part in
the study and he found that the mean score was between 2.3 and 2.7 which indicate
that most of the patients were not happy with the hearing aids. In comparison with

other versions of norm the mean scores were less.

Go (2006) Translated I0I-HA to Filipino version as a part of masters
dissertation submitted to Hong Kong University and also developed its normative.
Results were obtained from 170 participants. Most of them had higher scores in all

13



items of the inventory with the mean score ranging from 2.88 to 4.47. He also found a
significant inter-item correlation among all items except for the items 5 and 6 which
did not correlate with the other six items. This study also illustrates perceived

improvements from a hearing aid program.

Klumpp & Espmark (2007) reported that IOI-HA is a natural inventory which
is able to be used internationally and can be used to differentiate satisfied and non
satisfied hearing aid users. They also found that the psychometric properties were

similar across languages and cultures.

Smith, Noe & Alexander (2009) evaluated the psychometric properties of the
IOI-HA in the English version and established a normative for veteran sample. There
were 131 participants with the mean age of 74.3. Factor analysis showed veteran
sample had identical subscale structure as reported in the original sample. The internal
consistency was good for the total score and even they found good test-retest
reliability. They developed group and individual norms for both the hearing difficulty
categories. The study concluded that the properties of I0I-HA questionnaire for the

veteran sample are similar to the previous versions.

Gasparin, Menegotto & Cunha evaluated the psychometric properties of the
Portuguese version of the 10I-HA and found that the mean value ranged from 3.43 to
4.67. This again indicates that the participants were satisfied with their hearing aids.
They also found moderate levels of internal consistency and many items were

correlated to each other.
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Dillon, Hickson & Lioyd (2010) reported the factors related to the hearing aid
fitting outcomes on the 101-HA questionnaire in Australian hearing aid users. The
study aimed at finding about factors that can help a clinic to improve the outcomes.
There were 1653 participants where most of them were fitted with bilateral hearing
aids (78%). Regression analysis was done and they found that there were a number of
factors that, in total, explained variance 57% in the IOI-HA scores. Higher
satisfaction, attributes of aid, comfort or clarity of sound, comfort with loud sounds
and satisfaction in listening situations of conversation with one person, in small

groups and outdoors was associated with higher mean scores.

Arakawa, Picolini, Sitta, Oliveira, Bassi & Bastos (2010) evaluated the user
satisfaction with hearing aids using Portuguese translated 101-HA version. The study
was carried out on 18 individuals and they found that the mean scores ranged from
3.8 to 4.4 which indicate high level of satisfaction with the hearing aids for the
participants. They concluded that 10I-HA was effective to evaluate the satisfaction of

users, easy to apply, understand and require less time to complete it.

Liu, Chen, Han & Zhang (2011) developed the normative for of the Chinese
version of 10I-HA. The questionnaire was mailed to 1502 hearing aid users in china
who received their hearing aids from different clinics. In the 1049 responses analysed
they found that the mean scores for each item ranged from 3.55 to 4.16 and a score of
4 and 5 has maximum frequency. This indicated high levels of self reported outcomes
and they concluded that 101-HA can be used to measure the hearing aid outcomes

effectively.
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Hamarcu (2010) used IO0I-HA-TR which is the Turkish version of I10I-HA to
evaluate the satisfaction rate and the factors affecting it. Out of the selected
participants 70% had moderate, 22 % had severe, 6% had profound and 2% had mild
degree of sensorineural hearing loss. They found that 80% of them used the device
for more than four hours a day and 64% reported significant benefits from the hearing
aids and 68% reported that the symptoms disappeared compared to pre fitting. They
also reported that the level of satisfaction was statistically correlated with the level of
education. The usage and satisfaction levels were found to be higher even though the

group was homogenous.

Hosuk Chu et al (2012) developed Korean version of I0I-HA and he also
checked for its reliability and validity. The results showed good internal consistency
(Cronbach’s co= 0.83) and high test-retest disability (r=0.943). The validity was
checked by confirmatory factor analysis also showed good consistency. They also
concluded that the Korean version of I0I-HA is a reliable tool for measuring the

outcomes of the hearing aids.

Kozlowski, Ribas, Almeida & Luz (2014) measured the user satisfaction for
adults with hearing aids using 101-HA Portuguese translated questionnaire as a means
for self assessment. Reports suggest that the quality of life of most of the patients
improved, which was revealed from their high scores. They found high degrees of

satisfaction from all the areas which the 10I-HA assessed.

Thunberg Jespersen, Bille & Legarth (2014) revised the earlier 10I-HA

Danish version, which was problematic because the item 5 of the earlier was not
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semantically clear. They obtained the psychometric properties of the revised version.
The results revealed good internal consistency which was not there for the previous
version. Furthermore, it possesses psychometric properties equivalent to those studies

of other translations.

Rachana & Rajalakshmi (2014) translated the IOI-HA in to Hindi and checked
the hearing aid outcomes of Hindi speaking population. Also, they assessed the
factors that can contribute towards the hearing aid outcomes and developed a
normative for that population. They found that the duration as well as type of hearing
loss and duration of hearing aid had associated with questions of 10I-HA. Questions
3, 4 and 5 had association with duration of problem; duration of hearing aid use had
association with question 1, 2 & 3. Age gender and degree of hearing loss had no
association with questions and most of the questions had strong correlation with each

other.

From the above mentioned studies it is clear that 10I-HA is a reliable and
valid tool which can be used to measure the outcomes of hearing aids. It is not time
consuming and is already available in many languages. The questions have good
internal consistency and inter-item correlations were also found. From the literature it
is clear that the performance measures vary from benefit to satisfaction and it is not
possible for the audiologist to use variety of tools to measure the outcomes which will
be time consuming. In this case 10I-HA is the best option an audiologist can have

because it provides more information and less time consuming.
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In India, the scenario is little different from the other developing countries in
terms of language. Because India is a multilingual country and if we need to compare
the hearing aid outcomes then it is necessary to translate 101-HA in to the regional
languages

. This will help us to compare the results across the country and uniformity
can be maintained. It has already been translated to Hindi (Rachana & Rajalakshmi,
(2014) which is the national language of India. The present study is an effort to
translate IO1-HA in to Malayalam which is a regional language spoken in the southern

part of India.
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Chapter 111

Method

A total of 120 male and female Malayalam speaking subjects were recruited

for this study with the age range as follows.

o 5 to 17 years (children, 40 individuals)
o 18 to 55 years (adults, 40 individuals)
o Greater than 55 years (elderly adults, 40 individuals)

All participants were from reputable hearing clinics in Kerala as well as from All
India Institute of Speech and Hearing (AIISH), Mysore. Apart from IOI-HA
questionnaire, demographic details such as age, gender, type of hearing loss, degree

of hearing loss and duration of hearing aid use was obtained.

Translation process

In the first phase English version of 101 HA was translated in to Malayalam by
three individuals who were well versed in the academic discipline and had Malayalam
language as their first language. Later reverse translation was done for each of 3 set of
Malayalam translated questionnaires by three different individuals who were expert in
both languages. In the last phase of translation, a linguist who was proficient in both
Malayalam and English was asked to evaluate each of translated questions and choose
the best questions from each set which can deliver same meaning as original
questions. Suitable modifications were done with the help of a linguist and an

audiologist.
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Subjects
The participants fulfilling the following criteria were selected for the study.

e Native languages (Malayalam) —The participants selected were native
Malayalam speakers. Only literate participants/caregivers were selected for the
study, as it was necessary for the participants to fill the questionnaire
themselves/caregivers.

e Hearing Loss — Participants having mild to severe sensorineural, conductive or
mixed hearing loss were taken for the study.

e Hearing aid - Participants using digital BTE hearing aid were selected.

e Minimum period of use of hearing aid — Participants who were using the
hearing aid for at least 3 months were considered.

e Maximum period of use of hearing aid - There was no maximum time for the
use of hearing aid by participants as the period of hearing aid use were

considered as experience and the participants was compared accordingly.

Procedures
Filling out the questionnaire

Malayalam translated version of the 10I-HA questionnaire was given to the
participants which contained 3 sections. The first section was the demographic data
which was to be filled by the participants/caregivers and the second session contained
the features of hearing aid which was filled by the audiologist. The third and the final
section had the eight questions which represent the outcome domains such as daily
use, benefit, residual activity limitation, satisfaction, residual participation restriction,

impact on others, quality of life and perception of their hearing difficulty. These were
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filled by the client. All participants were given information about the nature of the

study and were also informed about the confidential nature of the study.

Scoring

Each question had 5 options. The participants were asked to tick the most
suitable / appropriate option out of five for all eight questions. For the first seven
questions the left most response, indicates the poorest outcome, and was scored as 1
and the right most response, denotes the most favorable outcome, was scored as 5. A
score for each question & the total score was considered for the analysis. The
questionnaire was given to participants in a one to one interview and was asked to fill

the first and third section of the questionnaire.

Statistical analysis

Descriptive analysis was done for each items of the 10I-HA Malayalam
translated version which includes frequency distribution and Mode. Spearman’s
correlation was done to identify the inter-item correlation and Chi square test was
done to find the association with demographic data. All statistics were performed

using SPSS version 21.
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Chapter IV

Results & Discussion

The aim of the present investigation was to translate and validate 10I-HA to
the Malayalam speaking population. Further, the association of age, gender, duration
of use and factors related to hearing aid use were investigated. The data was collected
from 120 participants from 3 different age groups with an age range of 5 to 17
(children), 18 to 55 (adults), above 55 (older adults) with each group containing 40
individuals each. The translated questionnaire was administered to all the participants.
Each item was scored from 1 to 5 indicating worst to best respectively and a higher
score indicates better outcome. The SPSS software (version 21.0) was used to do

item-wise analysis.

The results of the study are presented in the following domains:

1. To develop norms for I0I-HA Malayalam speaking population by means of
response to each question

2. The association of items with each other in the Malayalam translated version

3. The relation between demographic factors such as age, gender and other
factors such as type of hearing loss, degree of hearing loss and duration of

hearing aid use which can affect the outcome.

Descriptive analysis was done to develop the norms for the Malayalam version of
IOI-HA. The response distribution of each question’s response was obtained using the

descriptive statistics for the participants.

22



4.1 Frequency distributions and mode values of I0I-HA Malayalam version

The summary of frequency distributions and mode of I0I-HA Malayalam

version across the age groups is shown in Table 4 and Table 5

Table 4

Frequency distributions of the I0I-HA items of Malayalam version across age groups

ltem

Use
Ben
RAL
Sat
RPR

loth

QoL

Children Adults Older adults

3 4 5 2 3 4 5 2 3 4 5
2 15 23 2 17 21 19 21
2 21 15 2 1 25 12 1 2 23 14
8 17 14 2 14 14 10 1 7 20 12
3 25 12 2 7 23 8 2 7 20 11
30 6 2 12 15 5 2 2 12 15 4
5 20 12 3 7 18 12 1 11 19 9
2 14 23 1 5 30 4 7 23 10

Use=hours of use: Ben=benefit: RAL=Residual Activity Inhibition: Sat=Satisfaction:

RPR=Residual Participation Restriction: loth=Impact on others: QoL=Quality of

Life:
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Table 5 Mode values for each item across age groups

Items Mode
Children Adults Older adults

Use 5 5 5
Ben 4 4 4
RAL 4 3 4
Sat 4 4 4
RPR 3 3 4
loth 4 4 4
QoL 5 4 4

A higher score (4 and 5) for items one to seven and a lower score (1 and 2)
indicates better outcomes as seen from the original questionnaire. According to the
results of the study the most common response for the items one to seven is 4 and 5.
So, it indicates that the participants are benefiting from the hearing aid in all the
domains which IO1-HA has assessed. Studies done in the other languages also showed
similar outcomes. Cox & Alexander (2002) for the English version reported a mean
ranging from 3.5 to 4.1 and Go (2006) for the Filipino version reported a mean score
ranging from 2.88 to 4.47. The Chinese version by Liu Zhang, Liu Chen, Han &
Zhang (2011) found a mean score ranging from 3.55 to 4.16 and for the Portuguese
version it was 3.8 to 4.4 as studied by Arakawa & Picolini. Only the Arabic version

(by Mustafa (2005)) reported little lower mean scores ranging from 2.3 to 2.7.
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Figures 1 to 7 show the frequency distributions of each items of the IOI-HA
Malayalam version in detail across 3 different age groups. Higher scores indicate

better outcome for items 1 to 7.
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Figure 1 Frequency distributions for item 1 (USE) in percentage

The results of the present study shows that 57% of the children were using
their hearing aid for more than 8 hours and 37.5% of them were using the hearing aids
for 4-8 hours a day. Whereas 52.5% of adults and older adults were using it for more
than 8 hours and 42.5% of adults and 47.5 % of older adults were using it for 4-8
hours a day. In the previous studies also most of the subjects have reported to be using
their hearing aids for more than 8 hours a day. 72%, 69 %, and 43.4 % as reported by
Turkish population (Serbetcioglu, Mule, Kinkily & Uzunoglu, 2009), Filipino
population (Go, 2006)) and the Chinese population Liu Zhang, Liu Chen, Han &
Zhang (2011)) respectively. Cox (2003) in his study mentioned that the duration of
hearing aid outcome is an indicator of real world hearing aid outcome. That means to
say that, the hearing aid is helping the person to cope in the worst listening situations

which motivates him to wear it for longer time.
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Figure 2 Frequency distributions for item 2 (benefit) in percentage

The second question is about the hearing aid benefit

52% of the children, 62.5% of the adults and 57.5 % of the older adults
reported that the hearing aid “helped a lot” and 37.5% of the children and 57.5% and
62.5% of the adults and older adults respectively, reported that the hearing aid
“helped very much”. This indicates that the hearing aid is beneficial for the users.
These results are in agreement with the results of the previous studies. Cox &
Alexander (2002), Serbetcioglu, Mule, Kinkily & Uzunoglu, (2009), Go (2006), Liu
Zhang, Liu Chen, Han & Zhang (2011), Kozlowski, Ribas, Almeida, & Luz (2014),
Dreschlerf & Festen (2002). In all these studies almost 60- 70% of the participants

reported that the hearing aid “helped a lot” or “helped very much”
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Figure 3 Frequency distributions for item 3 (residual activity limitations) in

percentage
The third question is about the residual activity limitation.

77.5% of the children and 80% of older adults reported to have “slight
difficulty” or “no difficulty” and 20% of them reported to have “moderate difficulty”
.In the adult population 35% of them had experienced “moderate difficulty” and 25%
of them had “no difficulty” . Results from the English version (Cox & Alexander,
2002), and Chinese version (Liu, Chen, Han, & Zhang, 2011), showed 55-60% of the
participants reporting “slight difficulty” or “no difficulty”. Similar results were
obtained in the other studies also. Kozlowski, Ribas, Almeida, & Luz (2014),
Dreschlerf, & Festen (2002), Go (2006). At least 50% of participants in all these
studies reported of having less residual activity limitation while using the hearing aids
which again indicates that the participants are getting good help from their hearing

aids.
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Figure 4 Frequency distributions for item 4 (satisfaction) in percentage

The fourth question reports about the satisfaction with the hearing aid

Most of the participants were satisfied with their hearing aids. 62.5% children,
57.5% adults and 52% older adults considered their hearing aid as “quite a lot worth
it”. 30% of the children considered it as “very much worth it” and only 7.5% of them
reported that the hearing aids are not meeting their expectation. Similarly, 20% of the
adults and 27.5% of the older adults considered their hearing aids “very much worth
it”. This result as expected; hearing aid users want some way to cope with their
problem and for most of the participants their hearing aid was able to meet their
expectations. Only a few percentages of participants were not satisfied with their
hearing aids. The results for this item were also correlated with the previous studies.
On an average 60-70 % of the participants were reported to be satisfied in the

previous studies. Cox & Alexander (2002), Serbetcioglu, Dreschlerf, & Festen (2002)

Mule, Kinkily, & Uzunoglu (2009), Go (2006), Liu Zhang, Liu Chen, Han & Zhang

(2011), Kozlowski, Ribas, Almeida, & Luz (2014).
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Figure 5 Frequency distributions for item 5 (residual participation restrictions) in

percentage

The fifth question concerns about the residual participation

There was variability seen in the responses across age groups. 75 % of the
children reported of having “moderately affected” whereas only 37.5% adult and 30%
of older adults reported the same. 30% of the adults reported of being affected “quite
a lot” and was very much affected for 15% of them. In the older adults group most of
them responded to “slightly affected” (37.5%). The results from the present study
show that most of the participants experience residual participation restrictions. This
was seen more for the children’s group as compared to the other two groups. The
study done by Go (2006) and Musthafa (2005)also reported similar findings but, the
studies done by Cox & Alexander (2002), Liu Zhang, Liu Chen, Han & Zhang
(2011), and Kozlowski, Ribas, Almeida, & Luz (2014) reported participants didn’t
experience any residual participation restriction. In the present study most of the
questionnaires were administered when the participants came for revaluation or when
they had problem in their hearing aid. So, this can be the reason why most of the

participants reported residual participation limitation.
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Figure 6 Frequency distributions for item 6 (impact on others) in percentage

The sixth question is about the impact of hearing aid use on others.

Most of the participants (50% children, 45% adults and 47.5% older adults)
said that people were slightly bothered by their hearing difficulties. 30% of adults and
children said that people are not at all bothered. 27.5% of the older adults and 17.5%
of adults reported “bothered moderately”. So, only less than 30% of the participants
reported that their hearing difficulties have an impact on others. The communication
ability will increase when an individual start using the hearing aids. So, the
interactions with other persons will happen without much breaks and thus reducing

the impact on others.
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Figure 7 Frequency distributions for item 7 (quality of life) in percentage

The seventh question was about the quality of life.

75% of the adults, 57.5% older adults and 35% of the children reported that
life has become “quite a lot better” whereas, 57.5% of the children and 25% older
adults said “very much better”. The results indicate that the quality of life of most of
the participants has improved after they started using hearing aids. It is because, as
people start using hearing aids their speech perception improves across all situations

which is directly related to the quality of life.

Overall the descriptive data suggests that the participants consider their
hearing aids to be beneficial and desirable in all specific domains. The majority of the
responses were towards the higher scores (that is either 4 or 5) for all the domains
except for the 5™ item. Most of the participants of the present study are of private-pay
patients and have spent a significant amount for their hearing aids. So, when they

purchase the hearing aid with high cost, the expectations are naturally high. Scores

31



other than 4 or 5 on any of the item should ideally prompt patient’s revaluation of the
fitting program. Sometimes the patient may not demand for it. Even then it is

necessary to take the appropriate steps as a clinical standpoint.

The recent version of the 101-HA has got an 8™ item which is the “hearing
difficulty”. It is considered only to develop normative and is not added with the global
score. Patient’s category for subjective hearing problems (unaided) can be identified
using this. Cox (2003) insists that there should be 2 separate normative, one for those
who report moderately severe or severe subjective problems and one for those who
report mild to moderate hearing problems. This latter category can be used for the
individuals who report no problems without amplification. The clinician can select the
appropriate category of norms to use for comparison based on patient’s response to

item 8.

If an hearing aid user reports mild-moderate subjective hearing problems
without amplification then, norms of Figure 8 should be used and if the he/she
reports moderately severe or severe subjective problems without amplification then,
norms of Figure 9 should be used. These norms developed can be used to assess the

relative accomplishment of a hearing aid fitting for an individual hearing aid user.
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The individual norms are plotted in the Figure 8 & 9 for Malayalam translated

version of IOI-HA.

Figure 8

ltem Score
(93]

Use Ben RAL Sat RPR loth QoL

Figure 9

ltem Score
W

Use Ben RAL Sat RPR loth QoL

Use=hours of use: Ben=benefit: RAL=Residual Activity Inhibition: Sat=Satisfaction:

RPR=Residual Participation Restriction: loth=Impact on others: QoL=Quality of

life.
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Figure 8 & 9 are the templates of norms for individual IOI-HA norms. The
shaded areas illustrate the range of the middle 50% of the data for each item of the
IOI-HA. Thus 25% of the hearing aid users scored lower and 25% scored higher. Note
that a score higher than the shaded items is not possible for some items. This indicates
that the top 25% of the individuals all scored 5 (maximum) on these items The Figure
8 represents self report hearing difficulty (unaided) to be ‘none’, ‘mild’ or ‘moderate’

group and Figure 10 for ‘moderately severe’ or ‘severe group’.

The norms in the Figure 9 suggest that, for a person with moderate hearing
problems without amplification, a score less than 3 is considered to be poor treatment
outcome except for Residual Participation Restriction. So if the scores are less than
the normative value it indicates poor outcome and the treatment measure should be
modified. These norms provide a good clinical baseline against which individual
performance or other technological or fitting approaches can be evaluated. The
normative developed in the present study are similar to that of the English and

Chinese version. (Cox & Alexander & Bayer, 2003; Liu, Chen, Han & Zhang, 2011)
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2. Association between the questions in the Malayalam version

Spearman’s correlation was done to see the association of each items of the
Malayalam translated version with each other and with the total score. The

data obtained is given in the Table 6

Ben RAL Sat RPR loth QoL TOTAL

Use 518**  343**  184**  210**  258**  274**  A87**

Ben 630%*  301%*  28Q%*  30I**  DEEF*  BAG**
RAL 52K BOGR* A43%%  421**  8EQ**
Sat B57%%  416%*  354%*  750%*
RPR 506%*  440%* . 760%*
loth T04%%  724%*
QoL B67**

Table 6 Inter-item correlations for 10I-HA

Use=hours of use: Ben=benefit: RAL=Residual Activity Inhibition: Sat=Satisfaction:
RPR=Residual Participation Restriction: loth=Impact on others: QoL=Quality of

Life: ** correlation is significant at 0.05 level
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Item-total correlation ranged from 0.487 to 0.859. Items which have the
highest correlation were considered most representatives of the total score of the
questionnaire. In the present study question 3 is the most representative of the present
study (“Think again about the situation where you most wanted to hear well. When
you are using the present hearing aids, how much hearing difficulty do you still
have?”). Item 1(“Think about how much you used your present hearing aids over the
past two weeks. On an average day, how many hours did you use the hearing aids?”)
had the lowest range in this study that is, 0.487 and this was considered as the least

representative of the total items of the questionnaire.

Question 2 (benefit), question 4(satisfaction), question 5 (residual
participation), question 6 (impact on others and question 7 (quality of life) were
highly significantly correlated with the total score with each item having values
0.646,0 .759, 0.760, 0.724 and 0.664 respectively. Cox & Alexander (2002) reported
an inter-item correlation for the English version of 101-HA ranging from negligible (-
0.04) to moderately strong (0.76). All the items were related to some or the other

items but, none of them were related to all the items.

Serbetcioglu, Mule, Kinkily & Uzunoglu (2009) studied the inter-item
correlation for the Turkish version if I0I-HA and they found strong inter-item
correlations between the items and the total score. The item 1 (USE) was found to
have lowest correlation level within the items and with the total score. Item 7 (QOL)
showed strong item-total correlations. Heuermann, Kinkel, & Tchorz (2009) also

reported similar results for the German version. Olusanya (2004) which is the

36



Nigerian version found significant positive inter-item correlation with all the items
which is again similar to the present study. Thunberg Jespersen, Bille & Legarth,
(2014) reported that the Danish version of IOI-HA has a wide variation in the
correlation coefficients ranging from 0.10 to 0.72. The lowest degree of correlation
was found for the item 1(USE) while items 2 (BEN) and 7 (QOL) have got a high

inter-item correlation value.

Rachana & Rajalakshmi, (2014) for the Hindi version found inter-item
correlations ranged from 0.222 to 0.697 and item 3 (RAL) was found to be the most
representative of the total score of the questionnaire. Item 5 (RPR) was moderately
correlated and item 1 (USE) was the least correlated whereas, all the other items (2, 4,

6 & 7) were highly significantly correlated to the total score.

In the present study a positive significant correlation was found between all
the items. Question 1 (“Think about how much you used your present hearing aids
over the past two weeks. On an average day, how many hours did you use the hearing
aids”) was positively correlated with all the other items and the highest correlation
was observed with question 2 having a correlation coefficient of 0.518. This indicates
that more the time of use, more the benefit and satisfaction, less bothered about their
hearing difficulties and good interaction with environment which in turn improves the
quality of the life. Previous studies also reported that as the number of hours of
hearing aid use increases, the quality of life also increases Hickson, Clutterbuck, &
Khan, (2010); Rachana, & Rajalakshmi (2014). The individual will prefer wearing the
hearing aids for longer duration only when he is comfortable and benefiting from it.

This explains the positive correlation.
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Question 2 (“Think about the situation where you wanted to hear well, before
you got your present hearing aids. Over the past two weeks, how much has the
hearing aid helped in those situations?”’) showed a strong correlation between item 3,
item 4 and item 6 with the correlation coefficient values 0.630, 0.391 and 0.301
respectively. Cox (2003) also found similar correlation. Go (2006) and Dreschlerf, W.
A., & Festen, J. M. (2002) reported strong correlation of item 2 with items 3 and 4 but
not with item 6. Rachana & Rajalakshmi (2014) could also found a strong correlation
of item 2 with items 3, 4 & 7. So when an individual is getting more benefit from the
hearing aid in the situations which he encounters in his daily life, he will be satisfied
and will be able to carry out his social interactions and this will again improve his

quality of life.

Question 3 (“Think again about the situation where you most wanted to hear
well. When you are using the present hearing aids, how much hearing difficulty do
you still have?””) showed high positive correlation with items 4 and 5. The correlation
coefficient was 0.752 and 0.657 respectively. Cox (2003), Olusanya (2004) also found
similar positive correlations. We know that the main concern of the hearing aid users
will be that they are not able to hear better in situations which they wanted to. So with
the hearing aid if they are able to cope up in that situation then, the satisfaction level
will improve and they will be able to take part in their residual activities without any

difficulties.

Question 4 (“considering everything, do you think your present hearing aids is

worth the trouble?””) was showing strong correlation between question 5 and 6 with
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the correlation coefficient of 0.697 and 0.416 respectively. Olusanya (2004) and Go
(2006) reported a strong correlation between item 4 and item 7. Rachana &
Rajalakshmi, 2014also found that item 4 had strong positive correlation between
items 6 & 7. These results indicate that when the hearing aid user is satisfied with his
aids then the quality of life improves and the impact of their difficulty on others will

be less.

Question 5(“over the past two weeks, with the present hearing aids, how much
have your hearing difficulties affected the things you can do?”’) and question 6 (“over
the past two weeks, with your present hearing aids how much do you think other
people were bothered by your hearing difficulties?””) were also found positively
correlated with the question seven with the correlation coefficient of 0.440 and 0.704
respectively. Olusanya (2004), Go, (2006) and Serbetcioglu, Mule, Kinkily &

Uzunoglu (2009) also reported similar outcomes.

All the items were correlated with item 7 which indicates that the quality of

life will be improved when they are satisfied with their hearing aids.

3. The association of demographic factors such us age, gender, degree of hearing loss,
type of hearing loss and duration of hearing loss which contribute on hearing aid

outcomes were checked. Chi-square test was performed to find this.

To meet the assumption of performing a chi-square test some cells which had
expected count lesser than 5% were merged with the adjacent cells and then

performed chi-square test.
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Table 7 shows the values of chi-square test

Item Age Gender TOH DOH DOU
Use .269 0.04 4.106 4.106 4.694
Ben 519 .617 4.602 5124 1.342
RAL 5.180 14.611 9.577*  17.775*  9.321*
Sat 4.243 8.315 4.353 11.727* 8.354
RPR 33.957 2.333 11.938 12.421 4.436
loth 1.479 1.627 2.124 2.647 16.825*
QoL 21.069 3.165 5.822 8.268 14.835*

Ben, benefit: RAL, Residual Activity Inhibition: Sat, Satisfaction: RPR, Residual
Participation Restriction: loth, Impact on others: QoL, Quality of Life:* correlation

significant at 0.05 level.

The study was conducted on 3 age groups ranging from 5-17 (children’s), 17-
55(adults and above 55(older adults) with all the groups having 40 individuals each.
Chi square was performed to see the association of age on each question. The result

shows that none of the items were getting affected by any of the age groups, the p
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value was found to be >0.05 for all the items. The chi-square values are given in the

table 4.4,

Same results were published in the earlier studies also. Cox, Alexander, Beyer
(2003); Serbetcioglu, Dreschlerf & Festen (2002); Mule, Kinkily, & Uzunoglu,
(2009); Go (2006); Knudsen, Oberg, Nielsen, Naylor, & Kramer (2010); Liu, Chen,
Han & Zhang (2011), Kozlowski, Ribas, Almeida, & Luz (2014); Thunberg
Jespersen, Bille & Legarth (2014); Rachana & Rajalakshmi (2014). In the present
study the age group 5-17 had better scores compared to the other two groups. The
reason can be because of their hearing loss, they are dependent on hearing aids for

developing speech and language skills.

The association of items with gender was also checked using chi-square test.
The result of the present study tells that gender is not a factor which can affect any of
the items. Again the p value was found to be >0.05. All the versions of 101-HA except
the Chinese version reported similar results. Liu, Chen, Han & Zhang (2011) for the
Chinese version found that gender has a role in item 7 (QOL) and item 4 (SAT). They
found the female scores were higher than male scores for these two items. This

difference can be due to cultural, environmental or technological difference.

We know that different type of hearing loss affect the speech perception in
different ways. Chi-square test was performed to find the association between
different type of hearing loss and the items. There was no significant difference for
type of hearing loss on the items except, for the items 3 and 5 which are the residual

activity limitations and residual participation restriction respectively. Only the Arabic
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version by Musthafa (2005) reported a possible relation between type of hearing loss
and the scores for different items. Among the items, item 1 received high significant
association compared to others in the Arabic version where as in the present study
only the items 3 (RAL) and 5 (RPR) were associated with type of hearing loss. None
of the other versions report any significant association. Majority of the participants
(57.5) in the present study were sensorineural hearing loss for whom the interaction
with the environment was affected may be because of their poor speech

discrimination scores. But, all of them were satisfied with their hearing aids.

The association of degree of hearing loss on different domains of the
questionnaire was checked and it was found that the items 3(RAL), 4(SAT) & 5(RPR)
had significant association between degree of hearing loss. As we know that as the
degree of hearing loss increases, more domains of hearing get affected. Wong et al
(2003) reported 14 studies that examined the relationship between degree of hearing
loss and satisfaction. Out of which 9 studies didn’t report a significant relation where
as the remaining 5 studies reported a low to moderate association. Rachana &
Rajalakshmi (2014) in their study reported that degree of hearing loss is influencing
the impact on others (item 6). None of the other versions of 10I-HA reported a
possible relationship between any of the items. Here, in the present study there is an
association between degrees of hearing loss to the Residual Activity Limitation,
Residual Participant Restriction & Satisfaction. Similar to the type of hearing loss
degree of hearing loss was also affecting the individual’s interaction with the
environment. About 81.7% of the subjects in the present study were severe-profound
hearing loss (most of them being sensorineural hearing loss) patients and these
individuals will experienced difficulties in understanding speech in the presence of
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background noise and thus affects the individual’s interaction with the environment

even if they use high gain hearing aids. This in turn will affect the satisfaction also.

Another factor that can affect the hearing aid outcome is the duration of
hearing aid use. In the present study the participants were divided in to 3 groups based
on the duration of hearing aid use. That is less than one year, 1-5 years and more than
5 years. 56.7% of them were using their hearing aid between 1 to 5 years and 24.2%
of them were using it for more than 5 years. Chi square test was performed and found
that the items 3(SAT), 6(I0OTH) and 7(QOL) had significant association with the
duration of hearing aid use. An individual will continue using his/her hearing aids
only when it is helping them in many/some of the listening situations. So, if they are
using their aids since months/ years then it is a clear indication that he/she is
benefiting from it (Humes, Garner, Wilson & Barlow, 2001). Abrams (2000) says that
as the duration of hearing aid use increases there is more benefit that is, as the
duration of the hearing aid use is increased, they become more comfortable and
dependent on their hearing aids. These findings (experienced hearing aid user report
better outcomes) are in agreement with the previous studies (cox & Alexander,
(2000); Hosford-Dunn & Halpern, (2001); Kochkin, (2000); Hickson, Clutterbuck &
Khan (2010); Knudsen, Oberg, Nielsen, Naylor & Kramer (2010); Rachana &

Rajalakshmi (2014))
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Chapter V

Summary and Conclusion

In the present study 10I-HA English version was translated into Malayalam with the
help of a linguist. Later, it was validated by a professional audiologist to see whether
the Malayalam translated questions were having the same meaning as that of the
English version. The finalized questions were given to the participants from reputable
hearing clinics in Kerala as well as from All India Institute of Speech and Hearing
(AIISH), Mysore. Data was collected from 3 groups which were children (5 to 17
years), adults (18 to 55 years) & older adults (above 55) and all the groups contained

40 individuals each and a total of 120 participants took part in the study.

e Spearman correlation suggested that most of the questions have  Strong
positive correlation with each other.

e After performing Chi-square test it was found that the degree of hearing loss
as well as the duration of hearing aid use had association with the items of
IOI-HA. Items 3 & 4 had association with degree of hearing loss and items 3,
6 & 7 had association with duration of hearing aid use.

e Age, gender and type of hearing loss had no association with the items of 101-
HA.

e Norms were developed for Malayalam speaking population.

e From the present study we can infer that most of the Malayalam speaking
hearing aid user’s are using their hearing aid for more than 8 hours in a day.

e Malayalam speaking hearing aid users are getting good benefit from their

hearing aids.
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e The satisfaction levels of the Malayalam speaking hearing aid users are high
and they are getting fewer disturbances in the most desirable conditions of
hearing.

e The residual activity limitations were found to be reduced for the hearing aid
users.

e We can also say that people are less bothered about their hearing difficulties
and the quality of life has also improved after they started using their hearing

aids.

IOI-HA has been translated to more than 30 languages until now. So this translation
has lead to an easy comparison of performance of the Malayalam speaking hearing
aid users to other populations who have assessed their outcome. It is also possible to
compare the factors which can contribute to the hearing aid outcomes. So, the seven
domains of the I0I-HA can also be used as guidelines in designing a hearing aid
rehabilitation program, allowing clinicians to focus on improving their patient’s

hearing status based on specific domains.

The norms developed can be used to identify the success of the treatment. That is, if
an individual falls below the normative value for a particular item then it shows poor

treatment outcome.

It is a valid and easy-to-use tool for separating dissatisfied and satisfied hearing aid

users.
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Implications of the study

The present study developed a self assessment tool for Malayalam speaking
hearing aid users who use digital hearing aids.

It can help clinician/ audiological practitioner to understand the problems of
hearing aid users and provide guidelines to counsel and determine the benefits
from the hearing aids.

It sensitizes the audiologist to understand the listening needs and expectations
of the hearing impaired individuals during hearing aid fitting and post hearing
aid fitting.

It tells about some of the possible factors that can contribute for better
outcomes.

This tool can save time for both the audiologist as well as client in the process
of best fit.

The results of the present study can be used to achieve satisfactory level in
hearing aid fitting for both clinician and hearing impaired.

Norms developed can be used to appraise the relative success of a hearing aid
fitting for an individual hearing aid user.

The questionnaire can be used to extensively to evaluate a particular service
model or to compare the performance from one clinic to other.

This tool can be used to distinguish between satisfied and dissatisfied hearing
aid users.

The results can be compared internationally
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Future research:

Questionnaire can be translated in to other regional Indian languages so that,
outcomes can be compared across different hearing aid using populations
within the country.

There can be many factors influencing the benefits of hearing aid such as, type
of hearing aid, technologies used in the hearing aids, unilateral/bilateral use,
age of onset of hearing loss, attitudes, personality, expectations, socio-
economic status, dexterity, cost, type of clinic etc. All this can be studied.
With suitable modifications this can be used to evaluate outcomes from
cochlear implant also.

Influence of the time of administration of I0I-HA can be further investigated.
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APPENDIX
International Outcome Inventory for Hearing Aids (I0I- HA)
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