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of cases. Regional disparities were observed, with surgeries concentrated in metropolitan ar-
cas, reflecting access inequalities. While initial costs of IHDs are substantial, they demon-
strated long-term cost-effectiveness compared to hearing aids.

Conclusion The findings highlight the critical role of IHDs in improving hearing rehabilita-
tion and quality of life for patients with severe hearing loss. This study underscores the need
for enhanced accessibility to IHDs and provides insights for policy adjustments to promote
equitable hearing healthcare access in South Korea.
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Types of hearing loss ICD-10 Headword
Conductive hearing loss H90.0 Conductive hearing loss, bilateral
H90.1 Conductive hearing loss, unilateral with unrestricted hearing on the contralateral side
H90.2 Conductive hearing loss, unspecified
Sensorineural hearing loss
Sensorineural H90.3 Sensorineural hearing loss, bilateral
H90.4 Sensorineural hearing loss, unilateral with unrestricted hearing on the contralateral side
H90.5 Sensorineural hearing loss, unspecified
Ototoxicity H91.0 Ototoxic hearing loss
Presbycusis H91.1 Presbycusis
Sudden H91.2 Sudden idiopathic hearing loss
Noise-induced H83.3 Noise effects on inner ear
Mixed H90.6 Mixed conductive and sensorineural hearing loss, bilateral
H90.7 Mixed conductive and sensorineural hearing loss, unilateral with unrestricted hearing
on the confralateral side
H90.8 Mixed conductive and sensorineural hearing loss, unspecified
Other hearing loss H91.3 Deaf mutism, NEC
H91.8 Other specified hearing loss
H91.9 Hearing loss, unspecified
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‘ Customized data provided by National Health Insurance Service database (n=6424491)

Number of cases receiving implantable hearing devices by year

‘ Exclusion conditions (n=640062)

Number of case by implant type and cause of hearing loss

* Sex and age missing values
‘ * Notation error

The number of cochlear implant patients

)
)
Ne

‘ * Not included in the hearing loss operational definition

A4

‘ Selected hearing loss patients (n=5784429)

-

Disease codes according fo the primary diagnosis of cochlear implant patients

4>‘

Number of cochlear implant patients by age group (<2, 3—-17, >18)

-

Status of cochlear implant patients by medical institution and region

4>‘

Status of insurance premiums by 20 percentiles for cochlear implant patients

>

ﬂ Number of cochlear implant patients by hearing loss, hearing disability, and hearing aid prescription ‘
Social medical expenses for hearing aids and cochlear implants ‘

Fig. 1. Flowchart of the article. This figure illustrates the systematic flow of the research article.

Table 2. Definition of cochlear implant and devices for hearing
loss patients

Classification Code Name
Devices
Cochlea implant $5800 Cochlea implant
$5685 Cochlea implant
Bone conduction hearing aid  SZ711  Bone conduction
hearing aid
Middle ear implant $5801 Middle ear implant

Adapted from Yoon, et al. Front Neurol 2023;14:1215494.
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Fig. 2. Number of cases receiving implantable hearing devices by
year (2010-2020): trends in cochlear implants, bone conduction
hearing aids, and middle ear implants.

Table 3. Number of cases by implant type and cause of hearing
loss

Types of hearing loss Cochlea Bone Middle ear
e 9 implant  conduction  implant
Conductive hearing loss 24 (0.27)  65(11.23) 8 (1.90)

Sensorineural hearing loss

Sensorineural 5836 (64.95) 181 (31.26) 298 (70.78)
Ototoxicity 185 (2.06) 91 (15.72) 9(2.14)
Presbycusis 1(0.12) -
Sudden 3(0.03)  4(0.69) 2(0.24)
Noise-induced 237 (2.64) 17 (2.94) 1(0.24)
Total 6272 (69.80) 293 (50.60) 310 (73.63)
Mixed hearing loss 2(0.02) -
Other hearing loss 2155(23.98) 111 (19.17) 81 (19.24)
Others 533(5.93) 110(19.00) 22 (5.23)

Data are presented as n (%).
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Fig. 3. Disease codes according to the primary diagnosis of cochlear implant patients (2010-2020): analysis of major ICD codes.
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Fig. 6. Number of cochlear implant patients by hearing loss, hear-
ing disability, and hearing aid prescription. From 2010 to 2020, the
proportion of patients receiving cochlear implants without a hear-
ing disability diagnosis increased from 18% to 26%. The number
of patients with a hearing aid prescription before implantation also
increased by an average of 12.68% annually.
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Fig. 7. Status of cochlear implant patients by medical institution and region. A: Number of cochlear implant procedures by medical institu-
tion and region extracted from Health Insurance Review and Assessment Service. B: Number of cochlear implant patients by residential
area extracted from National Health Insurance Service. From 2010 to 2022, cochlear implant procedures increased by an average of
6.15% annually, with Seoul accounting for 54% of cases in 2022. Similarly, from 2010 to 2020, the number of patients grew by 3.06%
annually, with Gyeonggi-do and Seoul having the highest patient numbers.
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Fig. 8. Status of insurance premiums by 20 percentiles for cochlear implant patients. From 2010 to 2020, the number of patients in the
19th quartile was the highest at 7.93%. The number of patients generally increased with higher insurance premium percentiles.
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Fig. 9. Social medical expenses for hearing aids and cochlear implants. A: Total social medical expenses. B: Average social medical
expenses. From 2010 to 2020, total social medical expenses for hearing aids increased by an average of 28.87% annually, while those
for cochlear implants grew by 7.33%. The average expenses for hearing aids slightly increased, whereas those for cochlear implants

significantly decreased over the same period.
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