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ABSTRAK

Kajian ini dijalankan untuk menentukan dan membandingkan keputusan ujian Malay-
Hearing-In-Noise (MyHINT) dengan fungsi pengurangan bunyi bising dalam dua alat bantu
pendengaran yang berbeza. Pengurangan bunyi bising adalah satu teknologi dalam alat
bantu pendengaran yang membantu menguatkan bunyi-bunyi bermakna seperti pertuturan
di samping mengurangkan kesan bunyi bising di persekitaran. Subjek bagi kajian ini terdiri
daripada sepuluh peserta daripada Klinik Audiologi, Hospital USM dan Klinik Audiology
PPSK, USM dalam kalangan orang dewasa berumur dalam 18 tahun ke atas dengan
tahap pendengaran ringan hingga ke teruk jenis kekal di kedua-dua belah telinga dan
telah memenuhi syarat ditetapkan dalam kajian ini. Subjek telah dipakaikan dengan dua
alat bantu pendengaran yang telah diaktitkan dalam dua kondisi ujian yang berbeza iaitu
apabila pengurangan bunyi bising dibuka dan ditutup. MyHINT terdiri daripada 12 senarai
ayat pendek dan setiap senarai mengandungi 20 jumlah ayat. Hasil kajian ini
menunjukkan tiada perbezaan (p > 0.05) dalam pengurangan bunyi bising bagi dua alat
bantu pendengaran yang berbeza apabila menggunakan MyHINT dengan kehadiran bunyi
bising. Markah dalam keputusan MyHINT adalah lebih baik apabila pengurangan bunyi
bising ditutup, jadi ia tidak boleh dijadikan sebagai rujukan sama ada ujian ini sesuai untuk
melihat kebaikan alat dalam bunyi bising. Namun begitu, pengurangan bunyi bising masih
boleh memberi kebaikan walaupun kesannya tidak dapat dilihat dengan ketara dalam

semua keputusan subjek.



ABSTRACT

This was a study to determine and compare the Malay-Hearing-In-Noise (MyHINT) scores
of noise reduction function in different hearing aids. Noise reduction was a technology in
hearing aids that help to amplify meaningful sounds such as speech while reducing the
effect of background noise. Ten adult subjects from Audiology Clinic, Hospital USM and
Audiology Laboratory, PPSK USM age more than 18 years old with mild to severe
sensorineural hearing loss that fulfilled the inclusion criteria were included in this study.
Subjects were tested using two different hearing aids with the noise reduction was
activated and deactivated in two different test condition. The MyHINT consisted 12 list of
short sentences and each lists contain 20 sentences. The stimuli were delivered through
speaker and subjects were required to repeat the sentences that they heard with the
hearing aid on. The finding from this study showed that there was no significant difference
(p>0.05) in noise reduction in different hearing aids when using MyHINT in the presence of
background noise. Surprisingly, the scores for MyHINT was better when the noise
reduction was switched off, hence it cannot conclude whether this test was suitable to be
used as a tool to determine the benefit of noise reduction in clinical setting. Whereas, the
findings from this study also indicated that noise reduction did provide some benefits to HA
wearer even though the advantages of noise reduction may not significantly be seen in all

subject scores.
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CHAPTER 1

Introduction

1.1 Background of Study

Hearing loss can affect all age groups from newborn until elderly and can give an
impact on the speech and language causing social and vocational problems for adults.
According to World Health Organization (2015), in the world population, over 5 %
which is about 360 million people all around the wolrd has disabling hearing loss.
Awareness of symptoms, signs and rehabilitative measures will lead to early
identification and treatment for hearing loss (John et. al, 2013). A person who is not
able to hear as well as normal hearing people with hearing thresholds of 20 dB or
better in both ears is said to have hearing loss. Hearing loss may be mild, moderate,
severe or profound (World Health Organization, 2015). Hearing sensitivity loss is
usually caused by an abnormal reduction of the sound that is delivered to brain by a
disorder ear. In contrast, sounds must be of a higher intensity than normal to be
perceived. Type of hearing loss is related to the site of the disorder within the auditory
system and degree of loss is related to the extent that the disorder is infringing on
normal function. This reduction of sound results from various factors that affect the

outer, middle and inner ear (Gelfand, 2009).

The type of loss is characterized into three types which are conductive hearing
loss, sensorineural hearing loss and mixed hearing loss. Conductive hearing loss has
little or no impact on supra threshold hearing. It means that when the sound has a
sufficient intensity, the ear will act as normally it always do at supra threshold

intensities. Moreover, the perception of loudness, ability to discriminate loudness and



the changes in pitch along with the speech-recognition ability are normal as we
increase the intensity of signal. Sensorineural hearing loss can be any shape or
degree but the most common configurations have thresholds that get worse as
frequency increases. In short, sensorineural impairments involve a greater loss of

hearing sensitivity at higher frequencies than at lower frequencies (Gelfand, 2009)

The complexity of sensorineural hearing loss is greater because of it effects on
frequency resolution and dynamic range. People with sensorineural hearing
impairment also has more difficulty than normal hearing people in listening in
background noise and understanding speech .Most patients with sensorineural hearing
loss complain that they can hear speech, but it is unclear or hard to understand and
become worse in noise ( Gelfand, 2009).There are some factors that contribute to
these problems including reduced in audibility, reduced frequency selectivity, loudness
recruitment and the regions in cochlea that has no surviving inner hair cells or dead
region. Furthermore, the speech reception threshold in noise is also higher in
sensorineural hearing loss patient than normal hearing people (Moore, 2003). People
with cochlear loss also is less able to take advantage of the temporal and spectral dips.
According to Moore (2003), cochlear loss patient also has less ability to determine the
spectral shapes of speech and has difficulty to separate components of speech in

background noise.

Nowadays, modern hearing aids have some advanced features as a standard
fitting option and one of the features is noise reduction. The primary goal of having a
noise reduction is to reduce amplification in specific bands when a background noise is

detected (Magnusson et al, 2013).



The other goal of implementing noise reduction is to reduce the hearing aid gain
for background noise while giving a limiting effects on speech signals. According to
Mueller et. al (2006), this processing can improve ease of listening, listening comfort,
sound quality and speech understanding in noise. In addition, the hearing aids will also
determine if signals are speech-like or noise-like and make it owns adjustments in

output of specific frequency.

Speech tests such as Hearing-In-Noise Test (HINT) is used to predict the
difficulties that people who wear hearing aids will have in certain environment. Speech
tests in noise condition are developed to simulate the real-life situations experience by
patients (Mondelli et. al, 2015). The effects of sensorineural hearing loss will result in
poor speech recognition performance in quiet on how these individuals will perform in
the presence of noise. A person who has a sensorineural hearing loss also requires
greater signal-to-noise-ratio (SNR) about 10 dB to 15 dB better than normal person

(Magnusson et.al, 2013).

In Malaysia, several speech tests have been adapted into Malay for the use of local
Malay population. One of the test is Malay-Hearing-in-Noise-Test (MyHINT) which has
been developed by Quar et al. (2008). It consists of 12 lists of short sentences and
each of the lists contains 20 sentences. Each sentence is constructed with three to five
words. Furthermore, in difficult listening situation, theoretically if the characteristics of
speech and noise are known, noise reduction certainly have the potential to improve

speech understanding in background noise (Mueller, Weber and Hornsby, 2006).



1.2 Problem Statement

The most common complaint of hearing loss patient is to hear speech in quiet and
it will become worsen with the presence of background noise. Nowadays, advanced
hearing aids may work well in enhancing speech arriving from front by increasing the
amplification in channels that carry important speech so that speech is more
pronounced than the noise. However, understanding speech in noise is still very
difficult even with the most advanced technology. Hence, the speech test has been
developed to identify the aspects of functional hearing on how speech is perceived in
environmental sounds.

Bentler et al. (2008) reported there is no publish reports to date of any of the
processing based of noise reduction providing improvements in speech perception in
noise. Unfortunately, speech test is not widely used in in Malaysia. This is maybe due
to less exposure about speech test and it is rarely practice here. Even though the
Malay version of HINT test has been validated, there is still less research about it's
effectiveness in certain new technologies in hearing aids such as noise reduction. This
study aims to compare the MyHINT outcome of noise reduction in different hearing
aids. In other words, this study aims to determine the performance of different hearing
aids with noise reduction. The outcome of this study is from MyHINT scores itself. The
result from this research can be used as a reference for others about how the noise

reduction differ in different hearing aids.



1.3 Objective of Study

1.3.1 General objective

To compare MYHINT scores of noise reduction in different hearing aids.

1.3.2 Specific objective

1.3.2.1 To determine MyHINT scores of noise reduction in low-end hearing
aids.

1.3.2.2 To determine MyHINT scores of noise reduction in high-end hearing
aids.

1.3.2.3 To compare MyHINT scores of noise reduction in low-end and high

end hearing aids.



1.4 Research Questions

1.4.1 What is the MyHINT scores of noise reduction in low-end hearing aids?

1.4.2 What is the MyHINT scores of noise reduction in high-end hearing
aids?

1.4.3 Will there be any differences of the MyHINT scores of noise reduction in

low- end and high-end hearing aids?



























































