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Abstract
Background: Hearing loss is a common condition during the aging process. Improving hearing loss through hearing aids
may impact satisfaction and the quality of life of elderly individuals. Therefore, this study was conducted to determine
the association between Hearing Aid Use Satisfaction (HAUS) and the quality of life among the elderly with hearing loss
in Gorgan, Iran.
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Methods: This study is a cross-sectional investigation conducted in 2019 at the health insurance office in Gorgan, Iran.
The study included elderly individuals aged over 60 who were fitted with hearing aids. Sixty subjects meeting the
inclusion criteria were conveniently selected. The assessment tools included a demographics checklist, the Satisfaction Aged

with Amplification in Daily Life (SADL) scale, and the Short Form Health Survey (SF-12). Data analysis was performed | Hearingloss

Keywords

using SPSS-18 and involved the Chi-squared test, independent t-test, Mann-Whitney U, and Spearman correlation E:;zﬁfl?fgsfaction
coefficient. A significance level of P < (.05 was considered. Quality of life

Results: The participants' mean age was 76.85+8.16, falling within the age range of 75-89. The average satisfaction score
for the use of the HAUS was 63.90+11.07. A significant statistical association was observed between HAUS and
economic status (P=0.03), the type of hearing aid used (P=0.024), and the level of daily hearing aid usage (P=0.0001).
With an increase in the number of hours of hearing aid use, the mean satisfaction score also showed an increase. The
mean score for the quality of life among the elderly individuals was 32.77+2.02, and no correlation was observed between
satisfaction with HA use and quality of life (#=0.068, P=0.511).

Conclusion: The findings suggest that hearing aid devices can enhance the satisfaction and quality of life of elderly
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individuals, thereby increasing their engagement in daily activities.

Highlights
‘What is current knowledge?

The primary challenge faced by the elderly with hearing loss is the impact
on their quality of life and their dissatisfaction with the use of hearing-
assisting devices.

‘What is new here?

The utilization of hearing-assisting devices, such as hearing aids, has been
shown to promote satisfaction among the elderly.

Introduction

Hearing loss is considered one of the most common chronic diseases and the
second most debilitating among the elderly. Approximately one-third of those
over 65 have hearing loss (1). The prevalence of hearing loss doubles in the
seventh decade (60 to 69 years of age) (1). Hearing loss is defined as over 40 dB
in adults and more than 30 dB in children. Hearing loss can take different forms,
such as sensorineural, transient, and mixed (2). Regarding intensity, hearing loss
is categorized as mild, with a hearing threshold of 26 - 40 dB; moderate, 41 - 65
dB; severe, 66 - 90 dB; and profound, 91 dB or higher (3). A study on age-related
hearing loss in Korea indicated that the prevalence of unilateral hearing loss was
8%, and bilateral hearing loss was 5.9%. Men were 53.4% more likely to have
hearing loss than women (4).

Hearing loss can lead to problems such as disrupted interpersonal
relationships, restricted participation in social activities, dependence on family
support, isolation, depression, and cognitive dysfunction in the elderly (4). It can
also create adverse physiological, social, and occupational outcomes in their
daily lives (5). Utilizing rehabilitation programs and hearing-assisting devices
such as hearing aids can help older individuals return to everyday life, positively
impacting their quality of life and satisfaction and their families (7). Despite these
positive effects, using a hearing aid is accompanied by some inconveniences,
including cost, device setup disruptions, extra noise in the ear, installation and
maintenance difficulties, frequent battery replacement, hearing aid failures, and
medical costs. These factors have caused the elderly to be reluctant to acquire
and use hearing-assisting devices, which can affect their quality of life and
satisfaction with using the device over time (6, 7).

Satisfaction is a significant outcome in medical care, and determining its
level is an essential criterion for measuring the quality of medical health and
rehabilitation services (8). Satisfaction with rehabilitation devices depends on the
device's function and the users' attitude (7). A study indicated that rehabilitation
programs, particularly hearing aid use, have positively impacted the quality of
life of hearing loss individuals. Quality of life is considered a part of health and
a primary indicator in individuals' lives, used when evaluating medical health
programs (9, 10). The major challenge for the elderly with hearing loss is the
change in their quality of life, satisfaction, and continued use of hearing-assisting
devices (11). Recent studies have indicated that the participation and cooperation
of various organizations in meeting the needs of the elderly and promoting their
quality of life are necessary (12). The Health Insurance Office is a center that
provides hearing aid devices for the elderly. It is necessary to acquire the required
knowledge about hearing aid users' satisfaction among the elderly. Therefore, the
study was conducted to determine the association between hearing aid use
satisfaction and the quality of life among elderly individuals with hearing loss.

Methods

The study is cross-sectional research conducted on elderly individuals with
hearing loss who were fitted with Hearing Aids (HAs). The samples were selected
from elderly individuals who had received HAs from the Health Insurance Office
in Gorgan, Iran. There were 186 cases, of which 60 subjects who met the
inclusion criteria were conveniently selected. The study was conducted from May
to October 2019.

The inclusion criteria included elderly individuals over 60 years of age
suffering from hearing loss and fitted with HAs, per the audiometry protocol for
hearing loss. Additionally, the criteria required that the individuals had been using
HAs for more than 6 weeks and had no recognized psychiatric disorders,
psychosis, Alzheimer's disease, or dementia.

According to Khayavi et al.'s study, which compared senior citizens'
satisfaction with HAs based on hearing loss type and level, the sample size was
estimated at 42 with a=0.05 and B=0.1. Considering a 25% sample loss, the final
sample size was 52 subjects (13). The sampling was conducted randomly among
eligible elderly individuals by the lists of records maintained by the Health
Insurance Office for the Elderly.

Data collection was performed through personal interviews at the residences
of the elderly individuals. The demographic information collected included age,
gender, marital status, education, job status, individual's perception of economic
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status, hearing loss duration, daily usage level, and HA usage duration. HA use
satisfaction data were gathered using the "Satisfaction with Amplification in
Daily Life" (SADL) questionnaire and The Short Form Health Survey of Quality
of Life (SF-12).

The SADL scale comprised 15 items with 4 subscales, including:

1. Positive effects of communication with others

2. Evaluation of cost and services related to audiologist competency and hearing
aid devices

3. Analysis of negative features related to use in noisy places and phone use

4. Measurement of self-concept, reflecting the user's mental image and feelings

Participants responded using a 7-option Likert scale, ranging from "absolutely
agree" to "disagree." Scores ranged from 15 to 105, with scores below 20
indicating very dissatisfied, scores from 20 to 80 indicating dissatisfied, and
scores higher than 80 indicating very satisfied. The original survey was validated
in 2001 by the designers (13, 14). Content validity was measured , and reliability
was found to be 0.80 (15).

The SF-12 assesses individuals' general perception of their health, including
physical function, bodily health, emotional well-being, physical pain, social
function, joy, vital energy, and psychological health. Responses are on a 5-option
Likert scale. The overall score ranges from 12 to 48, categorized into three
classes: poor (12-24), mild (25-36), and good quality of life (37-48). This scale
has been validated in the elderly community and the broader Iranian society, with
its validity and reliability confirmed through test-retest analysis (r=0.9) (14).

Data analysis was performed using SPSS-18. The Chi-squared test
determined the relationship between qualitative variables, the independent T-test
compared two groups, and the Mann-Whitney U test was used for variables with
non-normal distributions. ANOVA, the Kruskal-Wallis test, and the Spearman
correlation coefficient were employed to assess relationships between variables.
The level of significance was set at P < 0.05.

Results

In this study, 60 elderly individuals with hearing loss over 60 participated, with
a mean age of 76.85+8.16. Most participants were male, had limited formal
education, were married, homemakers, or retired.

Regarding economic status, a significant portion (56.7%) reported an
average economic status, while 60% lived with their spouses and only 1.7% lived
with caregivers. Notably, 90% of the elderly reported the onset of hearing loss
occurring at or after the age of 55. Sensorineural hearing loss was the
predominant type (71.7 %), and most (48.3 %) experienced hearing loss in the 40
to 65 dB range. Additionally, 80% were equipped with digital HA, with 51.7% of
the elderly using HAs for 8-16 hours daily (Table 1).

Table 1. Frequency and mean scores of HA usage satisfaction among elderly
individuals with hearing loss

N (%) | Mean £ SD | P-value
60-74 23 (38.3) [63.17 £ 11.48
Age (Year) 75-89 32(53.3) |64.53 £ 11.42| 0.767
90 and higher 5(8.3) |63.20+38.17
Man 32(53.3) | 65.19£1.72
Gender Woman 28 (46.7) 6243 = 10.30] 70
[lliterate 30(50) | 63.13+9.57
Primary level 16 (26.7) | 63.13 £9.57
Education Under diploma 3(5 167.67+10.97( 0.409
Diploma 4(6.7) | 70.75+6.13
Upper diploma | 7 (11.7) | 67.43£7.14
Single 1(1.7) 6.9 +0.00
Marital status Married 37(61.7) |132.65+£11.63| 0.101
Widow 22 (36.7) |61.27 + 10.03
Unemployed 3(5 71+4.58
Self-employed | 7 (11.7) | 67.57 +7.04
Job status Farmer 9(15) 160.11+17.16 0.650
Retied 18 (30) |64.39+10.12
Housewife 23 (38.3) [62.96 + 10.44
Favorable 7 (11.7) | 69.14+7.99
Ec ic status Average 34 (56.7) | 65.76 £ 7.20 0.03
Poor 19 (31.7) [58.63 + 15.46
Alone 11 (18.3) [ 60.36 +9.88
Living style With spouse 36 (60) |65.28 £11.79| 0.497
With children 12 (20) |62.58 =10.17
With caregiver 1(1.7) 69 + 0.00
25-40 dB 1(1.7) | 63.20+9.97
Hearing loss 40-65 dB 29 (48.3) |63.55 + 13.37 0.685
level 65-90 dB 20(33.3) | 66.70 £9.75 ’
Higher than 90 dB | 10 (16.7) | 63.20 +9.97
Analogue 12 (20) |55.57 +14.64
HA type Digitgal 48(80) [ 65042009 *0%4
Lessthan 1 h 5(8.3) |38.20£7.50
HA daily use 1-4h 9(15) |57.22+8.58 0.0001
level 4-8h 15(25) | 63.60 + 6.69 ’
8-16 hormore |31 (51.7) [ 70.13 £ 5.43
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The overall mean satisfaction score with HA use was 63.90+11.074. Both
the Kruskal-Wallis test and ANOVA revealed a significant association between
mean HA use satisfaction scores and the elderly's economic status (P=0.03), HA
type (P=0.024), and daily HA use duration (P=0.0001) (see Table 1).

The results indicated that the mean quality of life score for elderly
individuals fitted with HAs was 32.77+2.02. ANOVA tests demonstrated a
significant correlation between quality-of-life scores and age groups (P=0.02),
while no significant relationships were observed with other demographic
variables. The mean quality of life score for those aged 40-65 dB hearing loss
was 33.03+1.85, although this relationship did not reach statistical significance
(P=0.559). Additionally, ANOVA tests showed no significant link between mean
quality of life scores and daily HA usage among the elderly, whether using HAs
for 1-4 hours daily (32.22, the lowest) or 4-8 hours daily (33.13, the highest)
(Table 2).

Table 2. Mean scores of quality of life and demographics characteristics of hearing
loss suffering elderly

Variable N (%) Mean score of satisfaction | P-value
60-74 23 (38.3) 33.52£2.11
Age (Year) 75-89 32(53.3) 32.50 £ 1.85 0.02
90 and higher 5(8.3) 31.00 £ 1.22
Man 32(53.3) 32.94+1.98
Gender 0.488
Woman 28 (46.7) 32.57£2.08
Illiterate 30 (50) 32.80 +2.35
Primary level 16 (26.7) 32.81 £1.94
Education Under diploma 3(5) 32.67+£2.52 0.985
Diploma 4(6.7) 32.50+1.29
Upper diploma 7(11.7) 32.71 £0.95
Single 1(1.7) 35+0.00
Marital .
- Married 37(61.7) 32.68 +2.07 0.387
Widow 22 (36.7) 32.82+1.97
Unemployed 3(5) 3033+ 1.15
Self-employed 7 (11.7) 33 +£2.00
Job status Farmer 9(15) 33.89£2.47 0.095
Retied 18 (30) 33+ 1.19
Housewife 23 (38.3) 32.39+2.21
Favorable 7(11.7) 32.14+1.46
Economic Average 34 (56.7) 32.59+ 1.82 0316
status :
Poor 19 (31.7) 33.32+2.45
Alone 11 (18.3) 3236+ 1.96
With spouse 36 (60) 32.69 £2.09
. 0.195
Living style
With children 12 (20) 33.17+1.90
With caregiver 1(1.7) 35+0.00
25-40 dB 1(1.7) 33.03+1.85
. 40-65 dB 29 (48.3) 32.40 +2.09
Hearing 0.559
loss level 65-90 dB 20 (33.3) 32.70 +2.45
Higher than 90 dB | 10 (16.7) 33.03 +£2.78
Analogue 12 (20) 33.58+2.78
HA type 0.118
Digital 48 (80) 32.56+1.76
Lessthan 1 h 5(8.3) 33.20 +2.68
HA daily 1-4 h 9(15) 32.22+£2.10
lovel 0.707
use leve 4-8h 15 (25) 33.13+£2.03
8-16 hormore |31 (51.7) 32.68 +1.93

Quality of life for the elderly and HA use satisfaction exhibited an inverse
but weak relationship, approximating a linear model with a negative coefficient
close to zero. The Spearman correlation coefficient between HA use satisfaction
and quality of life was -0.068 (P=0.511), suggesting that other factors may
influence quality of life (Figure 1).
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Figure 1. Association between HA use satisfaction and quality of life among the
study elderly

Furthermore, the results suggested that more significant HA usage throughout the
day correlated with higher satisfaction mean scores (Figure 2).

0

Mean score of HA use satisfaction

1to4hour

410 8 hour
Daily HA use

Under 1 hour 8to 16 hour

Figure 2. Comparing mean score of HA use satisfaction and daily HA use among the
elderly with hearing loss

Discussion

The study revealed an inverse, albeit fragile, relationship between the quality of
life of elderly individuals and their satisfaction with HA usage. The Spearman
correlation coefficient between HA satisfaction and quality of life was
insignificant. This outcome diverged from the findings of McPherson and
Kateifidis et al., who reported a significant Pearson correlation coefficient
between quality of life dimensions and HA benefits (16, 17). However, it aligned
with another study which reported a Pearson correlation coefficient between
satisfaction and factors such as age, duration of HA use, and level of hearing loss
(2). This inconsistency could be attributed to the influence of other variables on
quality of life.

Despite the geographical and cultural differences between the present study and
research which conducted in Brazil, there appears to be some concurrence,
possibly due to similarities in the tools used and the age demographics in both
studies. Notably, the average HA satisfaction score among elderly individuals
with hearing loss was favorable (within the score range of 20-80), consistent with
the findings of Kozlowski et al. and Faraji Khayavi et al. (1, 13).

The study uncovered a statistically significant relationship between HA
satisfaction and demographic factors, including economic status, type of HA
used, and daily HA usage. Elderly individuals with a favorable economic status
reported a mean HA satisfaction score, indicating higher satisfaction levels. This
finding suggests that individuals with higher economic status, the elderly, or their
families tend to experience greater satisfaction with their hearing aids (HAs).
Among the elderly participants, 80% used digital hearing aids, and their mean
satisfaction with these devices was notably high. This high satisfaction can be
attributed to several advantages of digital HAs, including their ability to adapt to
various conditions and environments, tailor audio settings to individual needs,
reduce wind-induced whistling sounds, maintain a smaller and lighter form factor
compared to analog HAs, and automatically adjust ambient sounds to optimize
audio quality. The duration of daily HA use showed a significant statistical
relationship with HA satisfaction, with individuals using HAs for 8-16 hours
reporting high satisfaction. This finding is consistent with the results of previous
studies by Romanet et al. (2018), McPherson (2018), and Dashti et al., all of
whom reported higher satisfaction scores among individuals using their HAs for
more than 4 hours (15, 16, 18).

The present study indicated that hearing assistive devices contribute to an
enhanced quality of life among the elderly. The mean quality of life score for
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elderly individuals in this study was relatively high, consistent with the findings
of a study which indicated increased use of hearing assistive devices positively
affects physical health and overall quality of life (17).

The results further demonstrated that among the demographic variables, age
and quality of life in elderly individuals with hearing loss exhibited a significant
statistical association. The mean quality of life score was highest in ages 60-74,
with scores declining as individuals grew older. This observation corresponds
with the findings of Kateifidis et al. (2017) (17), who reported a Pearson
correlation coefficient of -0.43 between age and quality of life. According to
research from other countries, hearing loss has been associated with increased
dependence and more significant caregiving needs in the elderly, ultimately
diminishing their quality of life.

Regarding education levels, the mean HA satisfaction score indicated that as
education levels rise among the elderly, HA satisfaction tends to increase.
However, there was a slight decrease in satisfaction in the group with higher
diploma education, possibly due to other influencing factors and differing
expectations regarding satisfaction. Nevertheless, this association did not reach
statistical significance. The mean HA satisfaction score among married elderly
individuals suggested they were more fulfilled in their daily lives and social
activities. Nonetheless, this relationship was not statistically significant.

The number of background diseases in elderly individuals showed a
statistically significant relationship with quality of life. As the number of
background diseases increased, the mean quality of life score decreased. This
research highlighted that a background disease, coupled with hearing loss, can
significantly impact the quality of life of elderly individuals. Elderly individuals
with hearing loss often require support from their family members. Diseases such
as diabetes, cardiovascular disease, and stroke intensify this need, requiring
caregivers to be more involved in the elderly individuals' daily activities and
increasing their dependence. However, hearing assistive devices can substantially
reduce this dependence and improve the quality of life. These findings are
consistent with the studies conducted by Romanet et al. and Hussenoeder et al.
(18, 19).

Conclusion

In the present study, no tangible relationship was observed between satisfaction
with hearing aid use and the mean score of quality of life. However, utilizing
hearing-assisting devices, such as hearing aids, has enhanced satisfaction and
improved the quality of life among the elderly. As a result, increased engagement
in daily activities can enhance their quality of life. Therefore, it is recommended
to provide elderly individuals with education on the proper use of hearing aids to
improve their quality of life further.
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