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ABSTRACT

Aim and objective: To investigate the impact of cochlear implants on speech perception and quality of life in individuals with
profound hearing loss.

Materials and Method: The current prospective study was conducted at Niazi Medical college Sargodha and Sudais hospital
Charsadda the ENT department in tertiary care hospital from March 2022 to September 2023 after approval from the
institutional review board. A total of 66 participants were selected through the purposive sampling technique irrespective of their
age. The SF-36 along with an NCIQ were utilized to collect information on health-related quality of life Participants having ClI
were provided with a pair of copies of each HRQOL assessment and an explanation letter explaining the study goals. The first
one catered to people in their before-Cl state, whereas the second one catered to those who had already had Cl. The HRQOL
ratings, hearing evaluations, along with additional implant factors were analyzed.

Results: A total of 166 participants were selected for the study of which 27 (40.90%) were male and 39 (59.09%) were female.
The present mean age of participants was 48.64+12.7 years, while the age at the time of the implant was 44.23+13.4 years,
moreover, their period of deafness was 12.42+8.2 years as well as, and their duration of the implant was 4+1.9 years. More
importantly, 87.87% of them were satisfied with cochlear implants. The primary sound sensation before Cl was 16.5 (13.7) and
after the Cl was 69.8 (15.3), however, the production of speech before the Cl was 50.5 (22.6) and after the Cl Was 82.7 (11.2).
the advanced sound sensation pre-Cl was 17.3 (15.6) and post-Cl it was 68.2 914.2). Moreover, their social life interaction with
the people was 34.2 (17.2), and after the Cl was 69.2 (17.6).

Conclusion: The current study concluded that a cochlear implant is a safe and successful procedure. More importantly, 87.87%
of them were satisfied with cochlear implants. This NCIQ showed a positive correlation with speech and quality of
life measurements, as well as the ability to recognize the substantial impacts of cochlear implants on health-related quality of
life.
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INTRODUCTION

Some of the many common persistent ilinesses affecting older
adults is a sense of hearing loss. It has serious medical, mental, as
well as social repercussions and may significantly lower their
overall quality of life (QOL). The Researchers have recently
documented an established connection between loss of hearing as
well as depression, 2 whereas recent articles attest to this
belief indicating a strong link between hearing impairment and
cognitive deterioration®. The deterioration of the cerebral including
peripherals acoustic channels with age, prolonged conductive
hearing loss, cognitive decline, as well as diminished neurological
plasticity were all viewed as unfavorable signs in cases of a
cochlear implantin elderly individuals in recent vyears.
Nevertheless, numerous subsequent clinical investigations have
confirmed the clinical effectiveness of a Cl treatment in older
people, demonstrating advantages in auditory along with
the perception of speech, enhancements in one's self plus quality
of life, as well as typically displaying good tolerability.
Consequently, considering a medical, sociological, and even socio-
economic standpoint, evaluating the success of Cl surgery in older
individuals appears to be important*®. Hearing loss is a particularly
common form of disability in the world. The World Health
Organization predicts that in 2018, 466 million individuals around
the world experienced severe to profound loss of hearing. By 2030,
estimates suggest that the number might reach 630 million,
whereas, by 2050, it could reach more than 900 million®. Hearing
loss has a severe impact on a person's ability to communicate with
others, and also on their mental health, societal life, and ability to
provide for themselves financially. It can prevent a child from
reaching his or her full potential in terms of speech as well as
language improvement, which can lead to a lifetime of confined
education along with occupational opportunities’. To restore
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hearing in those with significant hearing loss, cochlear implants
(Cl) have been a standard treatment option in recent years®. There
is no age restriction for Cl, and secondary impairments are not
anymore, a reason to rule out CI’. The placement of cochlear
implants has a profound effect on every individual's interpersonal
relationship, actions, and sense of self-worth in addition to
improving their sense of hearing, speech output, along with the
perception of speech. The standard of living life of these
individuals can be evaluated using a number of different
questions®. The application of quality of life (QoL) metrics as a
means of conducting a more comprehensive analysis of the result
is gaining momentum. When evaluating Cl recipients, it is
important to take into account not only the social and psychological
consequences of hearing loss but also the practical effects, such
as generating speech. Their NCIQ, or the Nijmegen Cochlear
Implant Questionnaire, is nowadays the gold standard for
measuring the QoL of people who have received a cochlear
implant. Most studies showed statistically significant gains in both
the overall and individual components that comprise the NCIQ'".
The current study aimed to use the novel particular to a disease
NCIQ along with the standard measure Short-Form 36 [SF-36] to
investigate the effect of implantation of cochlear implants on
health-related quality of life profound deaf participants. Both
HRQOL measures, as well as speech perception scores, were
evaluated and associated. HRQOL outcomes along with
audiology test results were also examined in relation to
demographic factors (age, period of hearing loss, and amount of
time following cochlear implant).

Aim and Objective: To investigate the impact of cochlear implants
on speech perception and quality of life in individuals with profound
hearing loss.

MATERIALS AND METHOD
The current prospective study was conducted at Niazi Medical
college Sargodha and Sudais hospital Charsadda the ENT
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department in tertiary care hospital from March 2022 to September
2023 after approval from the institutional review board. A total of 66
participants were selected through the purposive sampling
technique irrespective of their age. Those who went through their
implants for a year or more were singled out. From medical charts,
we gathered every individual's age at present, treatment age,
along with operation time. The SF-36 along with an NCIQ were
utilized to collect information on health-related quality of life
Participants having Cl were provided with a pair of copies of each
HRQOL assessment and an explanation letter explaining the study
goals. The first one catered to people in their before-Cl state,
whereas the second one catered to those who had already had CI.
The nonparametric Wilcoxon test for two separate observations
was used to examine variations between variables before- and
after-Cl values) of information. The HRQOL ratings, hearing
evaluations, along with additional implant factors were analyzed.

RESULTS

A total of 166 participants were selected for the study of which 27
(40.90%) were male and 39 (59.09%) were female. The present
mean age of participants was 48.64+12.7 years, while the age at
the time of the implant was 44.23+13.4 years, moreover, their
period of deafness was 12.42+8.2 years as well as, and their
duration of the implant was 4+1.9 years. More importantly, 87.87%
of them were satisfied with cochlear implants. The most common
type of Cl implanted was Cl 24 contour 15 (27.27 %). Table 2
highlights the cause etiology of deafness in 16(24.2%) had a
hereditary cause, 11(16.6%) had a congenital cause, 10 (15.1%)
had otosclerosis, furthermore, 9 (13.6 %) had a trauma.

Table 1: Demographic Characteristics of Participants

Gender Number Percentage
Male 27 40.90 %
Female 39 59.09 %
Years Mean and St deviation | Range
Age 48.64+12.7y 20-70
Age during implant 44.23+x13.4 y 21-74
Period of deafness 12.4248.2y 1-28
Duration of implant 419y 1-9
Satisfaction 58 87.87%
Type of implant
Cl 24 Contour 15 18 27.27 %
Cl 24M 11 16.66%
C40+ 16 24.24 %
Cl22 9 13.63 %
Pulsar 7 10.66 %
Freedom 5 7.57%
Table 2: Etiology of Deafness
Etiology Number Percentage
Meniere 3 4.5%
Hereditary 16 24.2%
Congenital 1 16.6%
Mumps 6 9%
Meningitis 7 10.6%
Otosclerosis 10 15.1%
Ototoxic drugs 4 6%
Trauma 9 13.6%

Table 3 summarized the Nijmegen Cochlear Implant
Questionnaire (NICQ) score, in terms of their health-related quality
of life (HRQOL) before and after Cl in the patients with mean and
standard deviation and p-value less than 0.001. The primary sound
sensation before Cl was 16.5 (13.7) and after the Cl was 69.8
(15.3), however, the production of speech before the Cl was 50.5
(22.6) and after the Cl Was 82.7 (11.2). the advanced sound
sensation pre-Cl was 17.3 (15.6) and post-Cl it was 68.2 914.2).
moreover, their social life interaction with the people was 34.2
(17.2), and after the Cl was 69.2 (17.6). Table 4 indicates the
Short-Form 36 [SF-36] to investigate the effect of implantation of
cochlear implants on health-related quality of life before and after
with profound deaf participants. The physiological functions before

the ClI were 80.7 (25.2) and after the CI it Was 70.8 (29.2). Their
level of pain before was 82.94 (29.4) while after the Cl it was 69.4
(30.7), consequently, their social role become better after the ClI
implant, before 30.4 (26.3) and after it was 72.6 (32.3). Mental
health score before it was 54.4 (22.4) and after the Cl was 72.2
(21.3). moreover, their emotional role performance before the CI
was 68.5 (39.7), and after the Cl 72.1 (43.9). The overall mental
score of the participants improved after the Cl implant as before it
was 37.6 (10.4) and after 51.9 (8.9).

Table 3: Before and After NICQ Score (mean and St deviation with p less

than 0.001)

HRQOL Score Before CI After Cl
Total 33.4 (16.1) 70.5(12.4)
Primary sound sensation 16.5 (13.7) 69.8(15.3)
Advanced sound sensation 17.3(15.6) 68.2(14.2)
Production of speech 50.5(22.6) 82.7(11.2)
Level of self-esteem 31.7(13.4) 59.1(16.9)
Activity 30.7(15.8) 66(18.5)
Interaction with people 34.2(17.2) 69.2(17.6)

Table 4: Short Form-36 Score among before and after Cl patients (mean and
St deviation with p less than 0.001)

SF-36 Before CI After Cl
Physiological functions 80.7(25.2) 70.8(29.2)
Role performance 71.3(37.4) 60.4(38.5)
Usual health perception 64.6(22.6) 68(23.6)
Pain 82.4(29.4) 69.4(30.7)
Social role 30.4(26.3) 72.6(32.3)
Emotional role performance 68.5(39.7) 72.1(43.9)
Mental health 54.4(22.4) 72.2(21.3)
Overall Physiological score 49.2(9.23) 44.3(10.3)
Overall Mental score 37.6(10.4) 51.9(8.9)

DISCUSSION

Cochlear implantation is now recognized as the therapy most
commonly used in the modern era for patients with significant to
substantial hearing impairments who cannot be adequately
addressed by traditional hearing equipment'. Numerous research
investigations have demonstrated that not only younger people but
also elderly people can get significant audiological benefits from
this™. Turunen-Taheri examined the management of 1076 elderly
people with significant to substantial hearing impairment at an
average age of 70.6'S. A number of studies have shown that
elderly people require a longer period to acclimatize to a novel
acoustic signal as well as do not achieve the same level of speech
understanding in noise as younger ones, but overall, the hearing
benefits associated with speech comprehension in silence are
fairly comparable among different ages'®. In the current study
period of deafness was 12.42+8.2 years as well as, and the
duration of the implant was 4+1.9 years. More importantly, 87.87%
of them were satisfied with cochlear implants. The most common
type of Cl implanted was Cl 24 contour 15 (27.27 %). Table 2
highlights the cause etiology of deafness in 16(24.2%) had a
hereditary cause, 11(16.6%) had a congenital cause, 10 (15.1%)
had otosclerosis, furthermore, 9 (13.6 %) had a trauma. However,
a similar study conducted by Rasmussen KM et al there have been
14 various causes described, with the most common being an
unknown cause (36%), subsequent to later-onset gradual inherited
hearing impairment (23%), inherited congenital (8%), an
unexplained congenital cause (5%), along with otosclerosis (5%).
The rest of the 27% was explained by a total of nine alternative
causes'’. In terms of perception of speech abilities, the average
postoperative open-set word identification score in quietness was
82.97% (range: 30-100) for the first category, 75.9% (range: 30—
100) for group 2 as well as 75.7% (range: 10—100) for category 3.
For the final group, the speech recognition score reached 75.7%
(range: 10—-100). It was determined that there was no statistically
significant variance among the three groups (p was greater than
0.05). The afterward speech perception result with noise from the
surroundings was, on average, 52.14% (ranging from 0 to 100) for
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the first group, 45.0% (ranging from 0 to 85) for group 2, and
34.2% (ranging from 0 to 75) for the third group. The differences
that could be seen between groups One and Three
were scientifically significant (p 0.05), however, the differences that
could be seen between groups One along with 2 as well as among
groups 2 and 3 were without scientifically meaningful (p > 0.05)
[18]. In the present study, most importantly, 87.87% of them were
satisfied with cochlear implants, the primary sound sensation
before Cl was 16.5 (13.7), and after the Cl was 69.8 (15.3),
however, the production of speech before the Cl was 50.5 (22.6)
and after the Cl Was 82.7 (11.2). the advanced sound sensation
pre-Cl was 17.3 (15.6) and post-Cl it was 68.2 914.2). moreover,
their social life interaction with the people was 34.2 (17.2), and
after the ClI was 69.2 (17.6). In another comparable study
conducted by Wick CC et al, 55 of the 70 respondents (79%)
exhibited substantial gains with respect to the many-
aspects scores, 51 of 70 respondents (73%) demonstrated
a substantial increase in the auditory domains, whereas 25 of 70
individuals (36%) revealed a significant increase in the language
domain™®.

CONCLUSION

The current study concluded that a cochlear implant is a safe and
successful procedure. More importantly, 87.87% of them were
satisfied with cochlear implants. This NCIQ showed a positive
correlation with speech and quality of life measurements, as well
as the ability to recognize the substantial impacts of cochlear
implants on health-related quality of life.
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