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Purpose: The purpose of this study is three-fold: 1) to evaluate factors influencing hearing aid (HA) satisfaction; 2) to provide a
profile of HA satisfaction in daily life; and 3) to examine the reasons why people gave up using HAs.

Materials and Methods: Data for 1148 respondents were statistically analyzed and reported.

Results: In the study, age (B=-0.03, p<0.01), level of education (f=1.21, p<0.01), HA purchase price ($=1.50, p<0.01), bilateral am-
plification ($=1.23, p<0.01), wearing time (p=0.28, p<0.01), and HA fitting and fine tuning on a regular basis ($=1.71, p<0.01) sig-
nificantly influenced HA satisfaction. In addition, the authors observed that the most satisfactory factors were clarity of sound
(53.5%), people’s trust in their HA (61.7%), and listening from a quiet environment (72.8%) in the domains of sound quality, HA
features, and listening environments, respectively. Finally, with multiple choices being possible, 65% of the 40 respondents who
no longer used HAs answered that their HAs ended up in a drawer since the background noise was annoying and distracting.
Conclusion: This study is significant in that it is a large-scale multi-center research to comprehensively examine the factors influ-
encing HA satisfaction in South Korea. This data will provide helpful information that could lead to the successful rehabilitation

of hearing loss with HAs.
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INTRODUCTION

The population of the majority of economically advanced
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countries is aging rapidly due to increased life expectancy and
low birth rates.! Accordingly, the proportion of senile diseases is
rising considerably in these countries, and one of the most rep-
resentative diseases is hearing impairment.? Among several
options for hearing rehabilitation, hearing aid (HA) is the most
popular choice for patients experiencing hearing loss. Howev-
er, the current supply of HAs appears to meet less than 10% of
the global need.? In South Korea, the adoption rate and regu-
lar use of HAs are only 17.4% and 12.6%, respectively.*

In addition, the relatively low satisfaction levels among HA
users are another significant problem. MarkeTrak surveys in the
United States showed that the overall HA satisfaction rate grad-
ually increased from 53.5% in 1994 to 80% in 2020.>" A previous
European study also demonstrated that 72% to 86% of HA own-
ers were highly satisfied with their devices.? In Korea, the over-
all HA satisfaction rate was 60.8%, which is relatively low com-
pared to other countries.” The dissatisfaction with HAs leads
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to not only lower usage rates but also the spread of negative per-
ceptions to people around them. In other words, user satisfac-
tion with HAs is critical to increasing HA adoption and usage.’

Previous studies have been performed to examine the fac-
tors influencing HA satisfaction. A recent U.S. survey showed
that the top three factors contributing to people’s overall satis-
faction with HAs were product quality, ease of use, and ap-
pearance of the HA.%” According to a 2010 survey, the factors
that were most correlated with overall HA satisfaction are list-
ed in rank order: overall benefit, clarity of sound, value, natu-
ralness of sound, reliability of the HA, richness of fidelity of
sound, use in noisy situations, ability to hear in small groups,
comfort with loud sounds, and sound of voice.’ A study con-
ducted by a Korean research team revealed that age and small
group listening performance were the factors affecting HA sat-
isfaction. However, the factors related to the HA did not have a
significant influence on the satisfaction rating.’

Most of these surveys were conducted for the purpose of
elucidating HA market trends, so extensive statistical analysis
was not performed to draw validated conclusions. Even when
the statistical analysis was performed, it was difficult to gener-
alize the results due to the relatively small sample size and use
of a single recruitment site. The previous studies mentioned
above showed large differences in people’s satisfaction with
HA between countries. Therefore, a large-scale, comprehen-
sive, and systematic survey reflecting the population character-
istics of each country is necessary. Unfortunately, a systematic
survey system for HA, such as the MarkeTrak and EuroTrak,
has not yet been established in South Korea.

Under these circumstances, the authors have tried to design
a systematic survey procedure for the Korean HA market and
periodically conduct surveys for the first time in South Korea.
As one of our survey goals, the current study aimed to evalu-
ate the current rates of HA satisfaction in South Korea.

MATERIALS AND METHODS

Participants
The authors conducted a large-scale nationwide prospective

People participating in this survey (n=1555)
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survey on patients who purchased HAs. The questionnaires
were administered to people with hearing loss who visited 10
tertiary hospitals, seven general hospitals, 11 clinics, 22 HA
centers, three medical equipment distributors, one commu-
nity welfare center, and one other location in South Korea. By
region, the survey was conducted at 11 sites in Seoul, 13 sites
in Gyeonggi-do, 5 sites in Incheon, 3 sites in Busan, 3 sites in
Gangwon-do, 2 sites in Gwangju, 1 site in Gyeongsangbuk-do,
2 sites in Daejeon, 2 sites in Jeollabuk-do, 2 sites in Chun-
gcheongbuk-do, and 1 site in Jeju. A total of 1555 responses were
acquired in the survey, of which 1264 people were current HA
users. The authors excluded 62 pediatric patients (under 18
years of age) and 54 participants who did not respond to the
International Outcome Inventory for Hearing Aids (IOI-HA)
survey. The flow chart of participants is shown in Fig. 1. There-
fore, data collected from 1148 subjects were analyzed. The
mean age was 71.3+13.6 years, and there were 509 (44.3%) male
and 639 (55.7%) female.

Survey questionnaire

A self-reported questionnaire consisting of four domains (de-
mographic, HA purchase, HA use, and HA maintenance) was
constructed based on theoretical and methodological consid-
erations from prior research. Statistical analysis of “purchase
price” was conducted based on the participants’ responses for
reasonable and actual purchasing price of HAs. Three catego-
ries ($1000-$2500, $2500-$4000, and >$4000) were available
for the reasonable price item in the questionnaire. The partici-
pants’ actual purchasing price was compared to their response
for reasonable price to determine whether the purchase price
was less expensive, reasonable, or more expensive.

With respect to the HA satisfaction measurement, the au-
thors used the IOI-HA survey. A higher IOI-HA score indicated
amore satisfactory HA." Expected factors influencing HA sat-
isfaction were classified into four domains: 1) demographic,
2) purchase of HA, 3) use of HA, and 4) maintenance of HA.
Variables corresponding to each domain are shown in Table 1.
Regarding HA satisfaction in daily life, respondents were
asked to rate their HA experiences on 18 items, using a three-
point Likert scale: Dissatisfied, Neutral, and Satisfied. The au-

Y

Exclusion
- Peoplel who did not use of HA currently (n=291)
- Peoplel who were under 18 years of age (n=62)
- Peoplel who did not answer 10I-HA survey (n=54)

Study population (n=1148)

Fig. 1. Flow chart of participants. HA, hearing aid; 10I-HA, International Outcome Inventory for Hearing Aids.
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Table 1. Factors Influencing HA Satisfaction

Factors Influencing HA Satisfaction in Korea

Variable Crude estimate (95% CI) pvalue Adjusted estimate (95% CI) pvalue
Domain 1: Demographic
Age -0.04(-0.06, -0.03)" <0.01" -0.03 (-0.06, -0.01)" <0.01"
Sex 0.14! 0.27
Male Reference Reference
Female 0.37(-0.12,0.87) 0.31(-0.24,0.85)
Level of education <0.01" <0.01
Middle school graduate or below 0.65(0.02, 1.28)! 1.21(0.50, 1.92)"
High school graduate Reference Reference
University graduate 1.18(0.49, 1.87)" 0.48(-0.30, 1.26)
Household income (monthly) <0.017 0.22
<$1000 Reference Reference
$1000-$5000 0.48(-0.10, 1.07) 0.34(-0.35, 1.04)
>$5000 1.33(0.46, 2.20)" 0.86(-0.23, 1.95)
Job <0.01" 0.29
Office job 1.02(0.20, 1.83) 0.26 (-0.71, 1.24)
Blue-collar job Reference Reference
Unemployed -0.53(-1.14,0.07) -0.22(-0.90, 0.46)
Other -1.09(-1.79, -0.39) -0.84(-1.82,0.14)
Domain 2: Purchase of HA
Reason for HA purchase 0.32 0.07
Hearing loss Reference Reference
Tinnitus -0.41(-2.17,1.34) -0.17 (-1.97, 1.63)
No reason 1.88(-0.21,3.98) 2.68(0.55, 4.81)
Other -0.17 (-1.19, 0.86) -0.48 (-1.60, 0.65)
Place of purchase 0.38 0.11
Hospital Reference Reference
HA center 0.13(-0.45, 0.70) 0.15(-0.64, 0.93)
Etc. 1.46 (-0.62, 3.53) 2.32(0.14, 4.51)
Persons consulted for HA 0.75 0.91
Hospital workers Reference Reference
HA center workers 0.13(-0.45, 0.70) 0.07(-0.94, 1.07)
Other 1.46(-0.62, 3.53) 0.48(-1.66, 2.63)
Purchase price* <0.01" <0.01
Less expensive Reference Reference
Reasonable 1.65(0.63, 2.67)' 1.50(0.44, 2.56)"
More expensive 1.72(0.63,2.81)! 0.85(-0.36, 2.06)
Payment 0.52 021
User Reference Reference
Family 0.21(-0.32,0.75) 0.37(-0.22,0.96)
Other 0.49(-0.51, 1.49) 0.80(-0.24, 1.85)
Government subsidy 0.47 0.66
No Reference Reference
Yes -0.08(-0.58, 0.43) 0.08(-0.51, 0.67)
Unknown 0.69(-0.52, 1.90) 0.67(-0.77,2.11)
Number of HAs purchased (n=1020) 0.32(0.19, 0.46) <0.01° 0.12(-0.04, 0.29) 0.14
Duration of previous HA use (yr) 0.02 0.07
<1 Reference Reference
2-3 0.62(-0.27, 1.50) 0.57(-0.32, 1.46)
4-5 1.18(0.55, 2.77)" 0.69(-0.21, 1.59)
6-7 1.66(0.55, 2.77)" 1.38(0.25, 2.51)"
>8 1.57(0.44,2.71) 1.10(-0.05, 2.26)
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Table 1. Factors Influencing HA Satisfaction (continued)
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Variable Crude estimate (95% CI) pvalue

Adjusted estimate (95% CI) pvalue

Domain 3: Use of HA

Bilateral amplification

No Reference
Yes 1.30(0.81,1.79)
Style of HA
CIC Reference
ITC/ITE -0.44(-1.05, 0.16)
RIC -055(-1.21,0.11)
BTE -0.55(-1.57, 0.48)
Wearing time (hours/day) (n=1124) 0.31(0.25, 0.37)
Remote accessories
No Reference
Yes 0.03(-0.70, 0.76)
Domain 4: Maintenance of HAs
Place of post-purchase service
Hospital Reference
HA center 0.28(-0.35, 0.90)
Other 0.41(-0.61, 1.43)
Post-purchase service manager
Hospital workers Reference
HA-related worker 0.25(-0.95, 1.46)
Other -1.78(-4.02, 0.46)
HA fitting and fine tuning on a regular basis
No Reference
Yes 1.38(0.58,2.18)
Number of HA fittings and fine tuning services
1 Reference
2 0.52(-0.69, 1.73)
3-5 0.33(-0.76, 1.42)
6-10 0.43(-0.83, 1.69)
>11 0.53(-0.88, 1.94)

<0.01"

0.44

<0.01"
0.34

0.62

<0.01"

0.52

Reference
1.23(0.63, 1.82)"

Reference

-0.74(-1.38,-0.11)
-0.58(-1.33,0.17)
-1.21(-2.29,-0.13)

0.28(0.21,0.36)"

Reference

-0.44(-1.21,0.34)

Reference
0.45(-0.53, 1.43)
0.23(-1.09, 1.55)

Reference
0.93(-0.32, 2.18)

-0.55(-3.04, 1.94)

Reference
1.71(0.87, 2.54)

Reference
0.68(-0.76, 2.11)
0.08(-1.25, 1.42)

-0.38(-1.86, 1.09)
-0.58(-2.24,1.08)

<0.01"

0.07

<0.01"
0.54

0.63

0.15

<0.01"

0.18

BTE, behind-the-gar; CIC, completely-in-the-canal; HA, hearing aid; ITC, in-the-canal; ITE, in-the-ear; RIC, receiver-in-the-canal; Cl, confidence interval.
*Statistical analysis regarding “purchase price” was conducted based on the participants’ responses for reasonable and actual purchasing price of HAs. Three
categories ($1000-$2500, $2500—-$4000, and >$4000) were available for the reasonable price item in the questionnaire. The participants' actual purchasing price
was compared to their response for the reasonable price to determine whether the purchase price is less expensive, reasonable, or more expensive; 'p<0.05.

thors also investigated the intention to use HAs again among
HA non-users, and the answers elicited binary (yes/no) re-
sponses.

Data collection

Data was collected for 15 months, from August 2019 to Octo-
ber 2020, after obtaining approval from the Institutional Re-
view Board (IRB) of Samsung Medical Center (N0.2019-06-
116). The face-to-face survey was conducted nationwide by
hearing healthcare professionals.

Statistical analysis

The collected data were analyzed using SAS 9.4 (SAS Institute,
Cary, NC, USA) and Stata 14 (Stata Co., College Station, TX,
USA). Factors influencing HA satisfaction were confirmed
through multivariable linear regression analysis. Variables

https://doi.org/10.3349/ym;.2022.63.6.570

with a p-value less than 0.15 in univariable analysis were con-
sidered for inclusion in a multivariable model to present adjust-
ed B coefficients with 95% confidence intervals." In addition,
descriptive analysis was used for investigating HA satisfaction
in daily life. Finally, among HA non-users, intent to use HAs
again was asked.

RESULTS

Factors influencing hearing aid satisfaction

In univariable analysis, variables with a p-value less than 0.15
were age, sex, level of education, household income, job, pur-
chase price, number of purchased HAs, duration of previous
HA use, bilateral amplification, wearing time, post-purchase
service manager, and HA fitting and fine tuning on a regular
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basis. After adjusting for significant factors in univariate anal-
ysis, multivariate analysis showed that age, level of education,
purchase price, bilateral amplification, wearing time, and HA
fitting and fine tuning on a regular basis were significant fac-
tors for HA satisfaction. As age increased by 1 year, people’s
satisfaction with their HA decreased by 0.03 (f=-0.03, p<0.01).
In terms of level of education, the middle school graduate or
below group was 1.21 times more likely to be satisfied with their
HAs compared to the high school graduate group (p=1.21,
p<0.01). HAs purchased at a reasonable price were 1.50 times
more likely to satisfy their users than those purchased at a
cheaper price (f=1.50, p<0.01), and HAs with bilateral ampli-
fication were 1.23 times more likely to satisfy their users than
those with unilateral amplification (f=1.23, p<0.01). For each

Clear sound (n=1136)
Natural sound (n=1132)

Comfort with loud sound (n=1132)

Factors Influencing HA Satisfaction in Korea

hour that wearing time increased, satisfaction with the HA in-
creased by 0.28 ($=0.28, p<0.01). With relation to HA fitting and
fine tuning on a regular basis, those with a “Yes” response were
1.71 times (B=1.71, p<0.01) more likely to be satisfied with their
HAs than those with a “No” response.

Satisfaction with sound quality

The three items that measure satisfaction with sound quality
were clarity of sound, naturalness of sound, and comfort with
loud sounds. Among these, HA users had the highest level of
satisfaction with the clarity of sound (53.5%). Five hundred us-
ers (44.2%) were satisfied with the natural sound of their HA,
and 368 (32.5%) consumers felt comfortable with loud sounds
with their HA (Fig. 2).

Il Satisfied [ Neutral HH Dissatisfied

o
o
N
o
(o]
o

Fig. 2. Satisfaction with hearing aid sound quality.

Easy to change battery (n=1111)

Battery life (n=1119) 4.3

Comfortable fit (n=1135) 57.4
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61.7

Worth expence (n=1128) 472
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Whistling/feedback (n=1089) 46.4
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Fig. 3. Satisfaction with hearing aid features.
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Satisfaction with hearing aid features

Fig. 3 shows user ratings on seven items related to HA features.
In order of rank, HA users were most satisfied with these fea-
tures: 1) reliability of the HA (61.7%), 2) comfortable fit (57.4%),
3) easy-to-change battery (56.9%), 4) worth expense (47.2%),
5) whistling/feedback (46.4%), 6) inconspicuousness (43.6%),
and 7) battery life (35.3%).

Satisfaction in various listening situations

Fig. 4 shows satisfaction ratings in eight listening situations.
The three highest-rated listening situations were talking in a
quiet place (72.8%), talking with family at home (58.4%), and
talking on the phone (43.9%). The three lowest-rated situations
were talking where echoic (23.1%), large group talk (28.9%),
and outdoors (27.3%).

Reasons for not using a hearing aid

Forty people who no longer used HAs also responded with
their reasons for not using their HAs. The top two reasons
were as follows: HA does not work in noisy places (65%) and it
was uncomfortable (40%). Furthermore, 28 out of 37 (75.7%)
respondents said they intended to use their HA again.

DISCUSSION

In the study, the subjects’ age, level of education, HA purchase
price, bilateral amplification, wearing time, and HA fitting and

Talk in quiet place (n=1139)

Talk with family at home (n=1137) 58.4

|
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fine tuning on a regular basis significantly influenced HA sat-
isfaction. In addition, the authors observed that the most sat-
isfactory factors were clarity of sound (53.5%), trust in their
HA (61.7%), and listening in a quiet listening environment
(72.8%) in the domains of sound quality, HA features, and lis-
tening environments, respectively.

Within the demographic domain, HA users with lower levels
of education were more likely to be satisfied with their HAs.
One possible reason for the higher HA satisfaction seen among
older users is the large number of elderly people with hearing
impairments. Actually, the most common type of hearing loss
is age-related hearing loss.'> However, the relationship between
age and HA satisfaction was different from study to study. Mul-
row, et al."® claimed that lower age was associated with higher
satisfaction with HAs. In addition, Hosford-Dunn and Halp-
ern' reported that younger HA users had a higher level of sat-
isfaction compared to elderly users. Regarding the level of ed-
ucation, the middle school graduate or below group showed
significantly higher HA satisfaction compared to the high school
graduate group. This finding was consistent with a study con-
ducted in South Korea.® A previous study reported that the
satisfaction rate for the HA was significantly higher in the low-
er education group compared to the higher education group.
They interpreted that the higher education group tended to
require more medical services. However, greater expectations
on HAs could result in more significant disappointment.

Regarding the HA purchase domain, the price of HAs was
identified as the only factor involved in HA satisfaction. Inter-

Il Satisfied [0 Neutral W Dissatisfied

4

Large group talk (n=1137) 289

2.5

Watch TV (n=1135) 4

Talk on phone (n=1114) 439

| |

15

N
r ©
! [~ |

12.7

Indoors (n=1093) 315 19.8
Outdoors (n=1108) 273 20.4
Talk where echoic (n=1082) ” 27.4
1 1 1 1 1 1 1 1 1 |
0 10 20 30 40 50 60 70 80 90 100

Fig. 4. Satisfaction with hearing aid in various listening situations.
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estingly, people who bought HAs at a reasonable price were
1.5 times more satisfied than those who bought cheaper HAs.
Low pricing can make the user more aware of its quality in
general, and they may be more likely to identify faults or po-
tential shortcomings. This is problematic regarding people’s
satisfaction, contributing to the belief that what they are buy-
ing is not particularly special or valuable. On the other hand, a
price that is neither too high nor too low sends a positive mes-
sage to the user about the quality of the product and the value
of their purchase. Furthermore, the MarkeTrak VIII survey
found that the value factor (performance of the HA relative to
price) was the third-highest correlated factor with overall HA
satisfaction.’®

In terms of the HA use domain, binaural amplification had a
1.23 times higher satisfaction rate than that of unilateral. Bin-
aural fitting showed a bigger benefit when listening in the pres-
ence of background noise.'>' This is because when the HA is
fitted binaurally, more gains will be provided than with mon-
aural hearing, as the two ears are being stimulated simultane-
ously. Besides, binaural HA users were about 15% more satis-
fied with their ability to tell the direction of sounds (localization)
than those wearing a single HA.'” The ability to localize the
sound source is important in daily communication situations.
Therefore, it is a beneficial HA feature for individuals who
have hearing loss in both ears but only wear the HA in one ear
and for those who are not satisfied with HAs.

In addition, the longer the use time, the higher people’s sat-
isfaction was with their HA. There have been many reports
showing that the HA use time was associated with satisfac-
tion.”’® On the other hand, it can be interpreted that subjects
with higher level of satisfaction tended to use their HA for a
longer period. This implies that incremental improvements in
other satisfaction factors will drive longer wearing times.

With respect to the HA maintenance domain, there were no
differences in HA satisfaction depending on the management
location, institution, or hearing healthcare professionals. How-
ever, those who received HA fitting and fine tuning on a regu-
lar basis were 1.71 times more satisfied with their devices than
those who did not. Many hearing healthcare professionals have
emphasized the importance of counseling and management
for HAs. Expert consultation on the use and management of
HA leads to alower HA return rate." In addition, users who reg-
ularly receive HA counseling have a significantly reduced hear-
ing handicap." In the study, there was no statistical correlation
between the number of fittings and satisfaction, which means
that regular and steady management is more important than
the number of fittings itself.

The authors also descriptively analyzed HA satisfaction in
terms of sound quality, features, and various listening situa-
tions. In the results of the survey on sound quality, 53.5% of the
respondents were satisfied with the clarity of sound, but only
32.5% were satisfied with the level of comfort while listening
to loud sounds. This showed a similar pattern to the MarkeT-
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rak VIII results, but there was a difference in its content. In par-
ticular, in this survey, there were considerably more groups
who provided a neutral response than those who clearly ex-
pressed satisfaction or dissatisfaction, which is believed to be
due to racial and social differences. However, due to the narrow
dynamic range, the discomfort caused by loud sound amplifi-
cation is still a point to be improved in HAs.

Regarding HA features, the top three most satisfactory fac-
tors were people’s trust in their HAs, comfortable fit, and con-
venience of battery exchange. However, a significant number
of users expressed dissatisfaction with the battery life. A previ-
ous survey also showed that battery life was one of the most
unsatisfactory factors.'® Recently, many patients have begun
using rechargeable HAs. The latest released rechargeable HA
can be used for about 24 hours after being fully charged. This
leads us to believe that the battery problem will be solved spon-
taneously in the future with increased use of rechargeable HAs
over time.

Predicting HA satisfaction in various listening environments
is straightforward. A high rate of users (72.8%) reported satis-
faction in quiet situations.>” However, fewer than 30% of the
respondents were satisfied with the ability of their HA to im-
prove communication in noisy or echoic situations.®’

Finally, the authors asked 40 people why they stopped us-
ing their HAs. With multiple choices being possible, 65% of
the respondents answered that their HAs ended up in a draw-
er because the background noise was annoying and distract-
ing. This finding was in line with our results mentioned above.
One or more of the following HA features can help with back-
ground noise: digital signal processing that is able to differen-
tiate between speech and noise; directional microphones; an
FM system that picks up a speaker’s voice and transmits the
sound directly to a listener’s ear; and wireless assistive micro-
phone devices that stream with Bluetooth or near-field magnet-
icinduction technology. The HA user should take full advantage
of these features.

This study is significant in that it is a large-scale multi-center
research to comprehensively examine the factors influencing
HA satisfaction in South Korea. In the future, if a survey were
to be conducted on a regular basis, the authors may be able to
identify trends in HA use and satisfaction over time. In addi-
tion, this data will provide helpful information that could lead to
the successful rehabilitation of hearing loss with HAs. Further-
more, the authors suggest a joint research project for the Asian
region.

In conclusion, this study is significant in that it is a large-
scale multi-center research to comprehensively examine the
factors influencing HA satisfaction in South Korea. This data
will provide helpful information that could lead to the success-
ful rehabilitation of hearing loss with HAs.
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