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ABSTRACT

Auditory disorder is one of the wide spreading health problems which affect large population of
children and adult around the globe. In attempt to help the victims to improve hearing abilities,
digital hearing aids are increasingly gaining acceptance in many countries including Tanzania. This
study was motivated to assess the efficiency of using this innovative technology in improving
hearing abilities among youth with auditory disorders in Dar es Salaam, Tanzania. The study
adopted a case study research design with a sample of 480 youth with auditory disorder users of
digital hearing aid who were selected using purposive sampling method. A semi-structured
questionnaire was used to collect data which was analysed by means of quantitative method
(descriptive analysis and Spearman rank correlation analysis) and qualitative method (contents
analysis). The results showed that digital hearing devices had positive effect in improving hearing
abilities and social interactions among youth with auditory disorder in Dar es Salaam. However,
effect was highly dependent on the type and severity of auditory disorder. The youth who suffered
mild hearing loss and moderate hearing loss acknowledged that digital hearing devices had high
abilities in controlling sound signals, filtering sound features and reducing background noise. In
contrast, youth under severe hearing loss and profound hearing loss acknowledged low ability of
the devices in controlling sound signals, filtering sound features and reducing background noise.
The study concluded that the efficacy of the digital hearing aids for youth with auditory disorder
in Dar es Salaam depends on the type and severity of auditory disorders. Therefore, for enhancing
the efficacy of the digital hearing devices in enhancing the hearing abilities and social interaction
of the youth victims of the auditory disorder, the design and use of the devices should consider the
history of individuals on the type and severity of auditory disorder.
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INTRODUCTION

Auditory disorder (AD) is claimed to be one of
the wide spreading health problems which affect
large population of children and adult around
the globe (Abraham & Kahinga, 2022).
Normally, detection of the AD involves testing
hearing ability of individual which is measured
in decibels (dB), which it falls above the
threshold of 25dB a particular individual is said
suffer from AD (Clark, 1981). According to
Shuaibu, et al. (2018), occurrence of AD in most
of the developing countries is on fast increase
than developed countries and may be compared
to common chronic disorders such as diabetes
mellitus, arthritis and hypertension.

World Health Organization (WHO) shows that
328 million people out of 360 million of people
(91.1%) affected by AD live in the developing
countries (WHO, 2021). Owing to this, access
to and usage of auditory aids particularly the
digital hearing aids (DHAS) that have merged
along with advancement of information and
communication technology (ICT) is much
needed so as to improve the health and
wellbeing of million people affected by AD.

Tanzania as one of the developing countries in
the East African corridor is characterized by a
large number of individuals affected by AD
(Abraham & Kahinga, 2022). Odeh (2024)
educates that AD at any age has serious effects
on the daily lives of individuals as it
accompanied by feeling handicapped socially,
emotionally, and scholastically. This situation
has accelerated usage of DHAs among youth
Tanzanian with AD for enhancing their
academic activities, interpersonal relationships,
employment, and general wellbeing.

REVIEW OF LITERATURE

Several scholars have expounded the problem of
AD and use of DHAs. Odeh (2024) reported that
the common cause of AD for majority of the
youth were consanguinity (29.6%), caesarean
(28.3%), and infantile jaundice (20.1%). He
claimed on limited information pertaining to the
risk factors responsible for AD meaning that
adequate information on the risky factors and
use of hearing aids by those affected by AD is
paramount for socioeconomic wellbeing of the
youth and communities.

Abraham et al. (2018) noted that the victims of
AD encounter unpleasant concerns like poor
speech and language development during
childhood and in adult age AD lead into
negative social, emotional, and economic
implications. In view of the above, they
recoememnded that AD requires serious health
interventions for health, social and economic
wellbeing of individuals.

Cabtal et al. (2016) reported that use of hearing
aids has been one of the strategies of addressing
the problem of AD among affected people.
Some of the hearing aid strategies include
auditory training, cartilage conduction hearing
and cochlear implants (Fu & Galvin, 2007;
Cabral et al., 2016; Li et al., 2023; Wilderode et
al., 2023).

Cook and Polgar (2015) viewed that the
appearance of the 4" Industrial Revolution
which involves intensive use of digital devices,
has introduced digital hearing aids (DHAS) to
improve auditory ability for the people with AD.
They defined DHAs as the small electronic
devices which are worn in or behind the ears to
assist in manipulating the inputs signal, provide
features such as variable gain, compression of
high-level signals, attenuation of background
noise, and multiple programs.
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Abraham and Kahinga (2022) estimated about
250 people with AD who attended Ekenywa
Specialised Hospital in Dar es Salaam, Tanzania
from January to June 2021. Among them, over
60% of people with AD were youth aged
between 15 and 35 years old. In order to
promote their daily activities, interpersonal
relationship, employment, and general
wellbeing, Tanzanian youth with AD are
increasingly using DHASs to improve hearing
abilities and enabling their participation in
country’s workforce and in building country’s
economy (Abraham & Kahinga, 2022).

Nevertheless, unlike most of the traditional
hearing aids like auditory training, cartilage
conduction hearing and cochlear implants which
their abilities in improving hearing abilities
have researched and well documented for the
people with different types and severity of
hearing losses, the efficiency of DHAs seems to
be extensively studies and documented among
previous scholars (Fu & Galvin, 2007; Cook &
Polgar, 2015; Cabral et al. 2016; Abraham &
Kahinga, 2022).

The above situation may mislead the initiatives
of the Tanzanian Government and healthcare
professionals of promoting the use of the
emerging complex ICT devices such as DHAs
to leverage hearing abilities among youth
affected by AD. For that reason, this study
investigated the efficacy of digital hearing aids
for youth with auditory disorder in Dar es
Salaam, Tanzania.

The Aims of the Study

This study was carried out in order to determine
the effect of using DHAS in improving hearing
abilities among youth with AD in Dar es
Salaam, Tanzania. Also, the study aimed to
determine the effect of using DHAs in
improving social interactions among youth with
AD in the stated research area. The findings of
this study are geared towards enhancing the

initiatives of the Tanzanian Government and
healthcare professionals of promoting the use of
the DHAs to leverage hearing abilities among
youth affected by AD in Tanzania.

Design and Methods

A case study research design was adopted for
deeper investigation of the efficacy of digital
hearing aids for youth with auditory disorder in
one unit of inquiry of Dar es Salaam, Tanzania
(Adams, 2010; Yin, 2017). A non-probability
sampling procedure specifically a purposive
sampling method was used to select a sample of
480 youth with AD of different types and
severity in Dar es Salaam. The Ministry of
Health (MoH) of Tanzania estimates the
presence of about 48,000 youth with AD who
use DHAs in Tanzania whereby about 4,800
reside in Dar es Salaam (MoH, 2022). Kerlinger
(2004) recommends that a good sample size
should be between 10% and 30% of the study
population depending on the data to be gathered
and analysed. So, the use of a sample of 480
youth with AD who used DHAs by this study
was justifiable because it was equal to 10% of
all youth with AD who used DHAs in Dar es
Salaam.

Inclusion Criteria

The inclusion criteria of the youth with AD in
the sample considered age criteria from 15 - 35
years old based on Tanzania Youth
Development Policy (Government of Tanzania,
2007), use of DHAs, clinical history on the type
of the AD (sensorineural hearing loss and
conductive hearing loss) and severity of AD
(moderate hearing loss and severe hearing loss).
By relying on the above inclusion criteria, the
study obtained a sample 480 youth with AD
who used DHAs for statistical analysis who
were under the categories of sensorineural
hearing loss, conductive hearing loss, moderate
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hearing loss (41-55 dB) and severe hearing loss
(56-90dB) (Abraham & Kahinga, 2022).

Data Collection Instrument

The instrument of this research was semi-
structured questionnaire in order to give the
respondents a bigger say on the research
subjects (Odhiambo & Iravo, 2019). Also, the
questionnaire was preferred over other research
instrument due to ability to cover large sample,
flexibility and high response rare (Kothari,
2014). Again, the questionnaire involve use of
scales to rate the responses of the respondents
on a series of research questions to facilitate
measurements hence, suitable for quantitative
researches that use quantitative data (Kombo &
Tromph, 2006). The responses on the closed
ended questions were recorded on Likert scale
of five points from 5 = extremely agree, through
4 = agreed, 3 = undecided, 2 = disagree, to a
minimum point of 1 = extremely disagree (Wu,
2002).

Data Processing and Analysis

Data processing involved crosschecking the
completeness and comprehensiveness of the
data (Kombo & Tromph, 2006). During data
processing, it was exposed that 291
questionnaires out of 480 initial questionnaires
were completed full which represented 60.6%
response rate that was considered adequate for
data analysis (Babbie, 2002). Then, the data
was analysed by means of quantitative and
qualitative methods. The quantitative method
analysed the quantitative data by means of
descriptive analysis and Spearman rank
correlation analysis with the aid of the Statistical
Package for Social Sciences (SPSS) version 25.
Spearman rank correlation analysis was
preferred over Pearson product moment
correlation analysis because the data of this
study were measured by ordinal (ranking) scale
(Dawson, 2009).

On the other hand, the qualitative method was
used to analyse qualitative data which were
based on the explanations of the respondents on
the questions in the questionnaire. The
qualitative analysis used contents analysis by
considering the relevance and intensity of the
data in explaining the research phenomenon.
The results of qualitative method were
augmenting together with the results of the
quantitative data analysis method though logical
explanations, discussions and comparisons of
the results.

RESULTS

Ability of DHAs in Controlling Sound Signals

The study asked the respondents how they
considered the ability of digital hearing aid
which they used in controlling sound signals.
The responses were measured on five options
Likert scale as shown in Table 1. Descriptive
analysis of the data showed that majority of the
respondents (51.9%) indicated that the ability of
DHAs to control sound signals was moderate.
Also, there was some respondents (24.7%) who
indicated that the ability of DHAs to control
sound signals was low. One of them stated that
“I am still not hearing well hence | use hearing
aids for acclimatation purposes”. The other
respondent added that “I cannot really tell the
big differences in controlling sound signals
when using DHAs and when not using it”.

Again, there were 23.4% of the respondents who
indicated that ability of DHASs to control sound
signals was high. Among them, one
acknowledged that “my hearing aid is
controlling sound signals in a highest way”. The
second respondent stated that “before using
hearing aids | was also having headache and
dizziness but now I hear all the signals well with
no side effect”. The third respondent explained
that “l used to wear analogue hearing aids and
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was helping me some extent but not completely
like now with the use of DHAs”.

Table 1.
Responses on the Ability of DHAs in Controlling
Sound Signals

Response

Question scale Frequency | Percent
How do you Low 72 24.7
consider is the Moderate |151 51.9
ability of DHA you | High 68 23.4
are using in
controlling sound Total 291 100.0
signals?

Ability of DHAs in Filtering Sound Features

The study asked the respondents how they
considered the ability of digital hearing aid,
which they used in filtering sound features. The
responses were measured on five options Likert
scale as shown in Table 2. Descriptive analysis
of the data showed that the majority of the
respondents (51.5%) pointed that the ability of
DHAs in filtering sound features was high.
Also, there was 20.6% of the respondents who
stated that the ability of DHAs in filtering sound
features was extremely high. The above results
suggested that DHAs were designed with high
ability of filtering sound features. Most of the
respondents explained this by stating that digital
hearing aids improved sound clarity. Some other
respondents acknowledged that there were no
mumbling and could hear more clearly and tell
the differences of voice of male and female,
adults and pediatrics and so on.

However, there were 18.2% of the respondents
who showed that ability of DHAs in filtering
sound features was low. One of them stated that
“I am still having difficulties in hearing sound
well”. The other explained that “for my level of
hearing loss [profound hearing loss], even on
the use of hearing aids | do not experience

filtering of sounds well”. This suggested that
DHAs worked better in filtering sound features
for respondents below profound hearing loss.
Additionally, there were 9.6% of the
respondents who showed that ability of DHAS
in filtering sound features was moderate.

Table 2.
Responses on the Ability of DHAs in Filtering
Sound Features

Question Slj:zslgonse Frequency | Percent
How do you Low 53 18.2
consider is the Moderate 28 9.6
ability of digital High 150 51.5
hearing aid you are | Extremely 60 20.6
using in filtering of | high
sound features? Total 291 100.0

Ability of DHAs in Reducing Background
Noise

The study asked the respondents how they
considered the ability of digital hearing aids,
which they used in reducing background noise.
The responses were measured on five options
Likert scale as shown in Table 3. Descriptive
analysis of the data showed that majority of the
respondents (35.4%) indicated that the ability of
DHAs in reducing background noise was
moderate. Among them, one explained that she
was still getting background noise more loudly.
According to 30.9% of the respondents, the
ability of DHASs in reducing background noise
was high. Additionally, there were 27.1% of the
respondents who indicated that ability of DHAs
in reducing background noise was extremely
high. This suggested that ability of DHAS in
reducing background noise was generally high.

The respondents gave their views in support of
high ability of DHAs in reducing background
noise. One of them stated that “I can still have
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perfect conversation even in a noisy place”. The
other respondent elucidated that “I can hear
better with no disturbance of external sounds”.
Again, there was a respondent who illuminated
that “when | am in a meeting or restaurants | can
still manage to have conversations with my
colleagues”.  Furthermore, one of the
respondents specified that “I hear normal, very
clear, if itis loud I hear loudly, if it is calm I hear
quietly”.

However, 6.5% of the respondents specified that
the ability of DHAs in reducing background
noise was low. One of them explained that
sometimes while in crowded areas background
noise could be heard louder. This might be
associated by severity of hearing loss as claimed
earlier that the DHAs tended to work better for
AD below profound hearing loss.

Table 3.
Responses on Ability of DHAs in Reducing
Background Noise

Question z;slgonse Frequency | Percent
How do you Low 19 6.5
consider is the Moderate 103 354
ability of DHA you | High 90 30.9
are using in Extremely
reducing high & 271
background noise? | Total 291 100.0

Effect of Using DHAs in Improving Hearing
Abilities among Youth with AD

The Spearman rank correlation analysis was
used to test the nature and strengths of the effect
of using DHAs in improving hearing abilities of
youth with AD. According to Table 6,
controlling sound signals was positively related
with improved hearing ability (r =.335,
significant level = 0.01). A computed value of r?
suggests that ability of DHAs to control sound
signals could explain about 11.2% of the

positive change in hearing ability among youth
with AD in Dar Es Salaam.

Also, filtering sound features was positively
related with improved hearing ability (r= 687,
significant level = 0.01). A computed value of r?
suggests that ability of DHAs to filter sound
features could be accompanied with about
47.2% of the positive change in hearing ability
among youth with AD in Dar es Salaam.

Again, reducing background noise was
positively related with improved hearing ability
(r = .384, significant level = 0.01). A computed
value of r? suggests that ability of DHAs to
reduce background noise could be associated by
14.7% of the positive change in hearing ability
among youth with AD in Dar es Salaam.

Therefore, this study considered the above
results against the first alternative hypothesis
which stated that “use of DHASs has positive
effect in improving hearing abilities among
youth with AD in Dar es Salaam”, which was
accepted.

Table 4.
Correlation Coefficients between DHAs and
Improved Hearing Abilities

. Regression Coefficients
Variables 1 > 3 4
Im_p_rc_)ved hearing 1.000
abilities
C_ontrolllng sound 335" | 1.000
signals
Filtering sound features |.687"" |.627™" | 1.000
Re_ducmg background 384 | 118" | 2777 [1.000
noise

**_Correlation is significant at the 0.01 level (2-
tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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Effect of Using DHAs in Improving Social
Interactions among Youth with AD

The Spearman rank correlation analysis was
used to test the nature and strengths of the effect
of using DHAs in improving social interaction
of youth with AD. Table 5 portrays that the
Spearman rank correlation between controlling
sound signals and improved social interaction
was positive (r=.353, significant level = 0.01).
A corresponding value of r> was 0.125%
meaning that ability of DHASs to control sound
signals accounted for about 12.5% of the
positive change in social interaction among
youth with AD in Dar Es Salaam.

Also, Spearman rank correlation between
filtering sound features and improved social
interaction was positive (r =.761, significant
level = 0.01). A calculated value of r? was
0.5791 meaning that ability of DHAs to filtering
sound features accounted for about 57.9% of the
positive change in social interaction among
youth with AD in Dar es Salaam.

Again, Spearman’s rank correlation between
reducing background noises and improved
social interaction was positive (r = .676,
significant level = 0.01). A computed value of r?
was 0.457 meaning that ability of DHAs to
reducing background noises suggested to
explain about 45.7% of the positive change in
social interaction among youth with AD in Dar
es Salaam.

Therefore, the study considered the above
results in a light of the second alternative
hypothesis which stated that “use of DHAS has
positive effect in improving social interactions
among youth with AD in Dar es Salaam” and
accepted it.

Table 5.
Correlation Coefficients between DHAs and
Improved Social Interaction

Variables Correlation Coefficients
1 2 3 4

!mprovgd social 1,000

interaction

Controlling | 35| 4 59

sound signals

Filtering sound 261 | 6277 | 1.000

features

Reducing

background 676 .118" |.277| 1.000

noise

**_Correlation is significant at the 0.01 level (2-
tailed).
*. Correlation is significant at the 0.05 level (2-
tailed).

DISCUSSION

This study demonstrated that use of DHAS was
generally associated by a positive effect in
improving hearing abilities and social
interactions among youth with AD in Dar es
Salaam. However, the effect varied among
youth who had different types and severity of
AD. For instance, ability of DHAs to control
sound signals was high among youth who
experienced mild hearing loss (26 - 40dB) and
moderate hearing loss (41-55dB). Majority of
the individuals under this level of AD
acknowledged that DHAs was capable of
controlling sound signals in a highest way,
prevent headache and dizziness to great extent.

However, individuals under severe hearing loss
(56-70dB) and profound hearing loss (above
90dB) acknowledged low ability of DHAS in
controlling sound signals. Some of them
asserted that they were still unable to hear sound
signals well despite use of DHAs. Some of them
could not distinguish control of sound signals
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when using DHAs and when not using them.
This suggested setbacks of DHAS just like other
hearing aid strategies such as auditory training,
cartilage conduction hearing and cochlear
implants reported by (Cabral et al., 2016; Li et
al., 2023; Wilderode et al., 2023).

Also, this study exposed different abilities of
DHAs in filtering sound features among youth
who had different levels of AD. Most of the
youth who were under the mild hearing loss (26
- 40dB) and moderate hearing loss (41-55dB)
acknowledged that the ability of DHAs in
filtering sound features was generally high.
Some of them disclosed that that use of DHAS
improved sound clarity. Others added that there
were no mumbling and heard more clearly and
were able to distinguish different voices and
sounds.

Nonetheless, for the youth who experienced
severe hearing loss (56-70dB) and profound
hearing loss (above 90dB), the ability of DHAs
in filtering sound features was low. This was
because they were encountering difficulties in
hearing sound well due to inability of DHAS to
filter sounds well. This was contrary from report
by Cook & Polgar (2015) who stated that DHAS
were efficient in manipulating the inputs signal,
providing features such as variable gain,
compression of high-level signals, attenuation
of background noise, and multiple programs.
The different results may be caused by
differences in sample composition because the
studies that use a sample of individuals falling
below several hearing loss are likely to
acknowledge the effectiveness of DHAs in
filtering sound features better than the studies
that use a sample of individuals experiencing
several and profound hearing loss (Abraham et
al., 2018).

Again, this study exposed different results on
the ability of DHASs in reducing background
noise among youth with AD. For some of the
youth under severe and profound hearing loss,

the ability of DHAs in reducing background
noise was low. This was because while in a
crowded areas they could hear louder
background noises. But, those who were under
the mild hearing loss and moderate hearing loss,
ability of DHAs in reducing background noises
was generally high. They endorsed that the
DHAs enabled them to have perfect
conversation even in noisy places. Also, they
could hear better with no disturbance of external
sounds. Again, when in the social gathering, the
DHAs enabled them to manage conversations
with social group members very well. They also
heard normal and very clear in the louder and
quiet environment situations.

CONCLUSION

The efficacy of the digital hearing aids for youth
with auditory disorder in Dar es Salaam was
determined by the type and severity of AD. For
the majority of youth who suffered severe
hearing loss (56-70dB) and profound hearing
loss (above 90dB), the ability of DHASs to
control sound signals, to filter sound features
and to reduce background noise was regarded to
be moderate or low. This was because even
though the use of DHAs led to positive
improvement in hearing abilities and social
interactions, but the victims of severe and
profound hearing loss were unable to hear very
well and differentiate in controlling sound
signals when using DHAs and when not using
it. Also, they were still encountering difficulties
in hearing or filtering sound well. Again, while
in crowded areas, the victims of severe and
profound hearing loss heard louder background
noises and sounds.

However, for the youth victims of mild hearing
loss (26 - 40dB) and moderate hearing loss (41-
55dB), DHAs had high ability of controlling
sound signals, filtering sound features and
reducing background noises. This was because
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DHAs controlled sound signals in a great way
and reduced headache and dizziness. Also, use
of DHAs improved sound clarity and accuracy
of hearing, they reduced mumbling and enabled
to distinguish different voices and sounds.
Moreover, the youth had perfect conversation
even in a noisy place, hear better without
disturbance of external sounds and managed to
have conversations with colleagues much better
than without using the DHAs.
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