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Hearing loss and diabetes
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iabetes mellitus (DM) is a chronic di-

sease with a high global prevalence,

recognized for its multiple microvas-

cular and macrovascular complica-

tions. Traditionally, clinical attention has
focused on the most common target organs,
such as the retina, kidneys, and cardiovascular
system. However, in recent years, increasing
evidence has shown that the auditory system
may also be affected.

Hearing loss in patients with diabetes is an
increasingly reported finding in the literatu-
re, with prevalences higher than those ob-
served in the general population (1, 2).

Among the proposed pathophysiological
mechanisms are damage to small blood ves-
sels (diabetic microangiopathy) of the inner
ear—particularly the cochlea—damage to
the auditory nerve, and metabolic altera-
tions that disrupt inner ear homeostasis.
These processes result in hearing loss that
is often bilateral and symmetrical, predomi-
nantly sensorineuralin type.

Because of population aging and the sustai-
ned increase in diabetes prevalence, early
identification of diabetes-associated hearing
loss has become especially relevantin clinical
practice.

Recognizing the association between DM
and hearing loss allows for the implemen-
tation of simple screening strategies in
primary care, facilitating early detection,
appropriate referral, and prevention of audi-
tory sequelae.

In this context, the present review focuses
on the relationship between diabetes and
hearing loss, aiming to highlight its clinical
relevance and the need for a systematic
approach in medical practice.
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» PATHOPHYSIOLOGY

Before describing the pathophysiology, it is
important to recall that hearing loss is cate-
gorized into 3 types:

- Conductive hearing loss: Occurs when
the lesion is located in the external or
middle ear, affecting air conduction and
preventing sound from adequately rea-
ching the inner ear.

- Sensorineural hearing loss: Occurs
when the lesion affects the inner
ear and/or the auditory nerve. This
is the most common type and is most
closely associated with aging (presbycu-
sis).

- Mixed hearing loss: Combines features
of both conductive and sensorineural
hearing loss (3).

Hearing loss in individuals with diabetes is
predominantly sensorineural, slowly pro-
gressive, and bilateral, affecting mainly the
higher frequencies (4000-8000 Hz).

As is well known, diabetes affects multiple
organs and systems through 2 major pa-
thogenic mechanisms: diabetic microangio-
pathy and diabetic neuropathy. Prolonged
hyperglycemia damages the blood vessels
and nerves of the inner ear, impairing oxy-
gen delivery and auditory function, which
can resultin progressive hearing loss. These
mechanisms explain why people with diabe-
tes develop hearing loss more frequently
and at younger ages than the general po-
pulation (4).

Of note, other factors commonly associated
with type 2 diabetes mellitus (T2DM)—such
as hypertension and dyslipidemia—potentia-
te vascular damage and accelerate hearing
loss. Aging also acts synergistically, making it
difficult to distinguish presbycusis from dia-
betes-related hearing loss.

CLINICAL SIGNS
The most common clinical signs include:

- Difficulty understanding conversa-
tions, especially in noisy environments.

- Needtoincrease the volume of the tele-
vision or radio.

- Sensation of ear fullness or aural pres-
sure.

- Tinnitus (ringing in the ears), often bila-
teral.

- In some cases, mild dizziness or instabi-
lity, although less frequent than in vesti-
bular hearing loss.

- Slow and silent progression: many pa-
tients are unaware until hearing loss be-
comes significant.

Hearing loss has important consequences
for patients’ lives, including social isolation,
depressive symptoms, increased risk of de-
mentia, and even reduced treatment adhe-
rence due to difficulty understanding medi-
calinstructions.

Its impact on quality of life justifies the need
for early screening and treatment of hearing
loss in people with diabetes.

SCREENING AND DIAGNOSIS

Although definitive recommendations have
not yet been established, good clinical prac-
tice includes evaluating any individual who
perceives hearing loss and those with risk
factors for its development (5).

There are differing opinions regarding sys-
tematic screening. The American Diabetes
Association (ADA) reports that hearing
loss is more common among patients with
diabetes but does not recommend routine
screening (6).

Diagnosis is based on the combination of cli-
nical signs and audiological tests.

Hearing loss should be suspected in pa-
tients with long-standing diabetes, particu-
larly those with poor glycemic controland
one or more of the previously described
symptoms.

Basic physical examination should not be
overlooked; in sensorineural hearing loss,
otoscopic examination is usually normal.

It is recommended to add the following
specific questions to the annual diabetes
review (7):

“Have you noticed any changes in your hea-yy
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» ring or ringing in your ears?”, “Has anyo-
ne in your family noticed that you hear
less well?”

A positive response justifies further eva-
luation, such as audiometry or referral
to an otorhinolaryngology specialist for
more detailed studies.

Available diagnostic tests include:

- Pure-tone audiometry: Measures
hearing thresholds at different fre-
quencies and confirms the sensori-
neural pattern.

- Speech audiometry: Useful for eva-
luating speech comprehension and
functional impact.

- Otoacoustic emissions (OAE) and
auditory brainstem responses (ABR):
Used less frequently, mainly in re-

search or complex cases. These tests
allow very early detection of auditory
pathway alterations and neural con-
duction damage (8).

PREVENTION AND TREATMENT

The best treatment is prevention.

Maintaining good glycemic control and
managing cardiovascular risk factors are
key to reducing the risk of microvascular
and neuropathic complications, including
auditory involvement (9).

Early diagnosis, rehabilitation, and the-
rapeutic interventions are essential to
ensure adequate adherence and optimal
outcomes in patients with diabetes, who
are at increased risk of hearing loss.

Management should be multidiscipli-
nary, involving primary care nursing and

family medicine, as well as endocrino-
logy, otorhinolaryngology, and speech
therapy.

Hearing aids are the first-line option in
most cases of mild to moderate hearing
loss. Cochlear implants offer good re-
sults in severe hearing loss. Auditory re-
habilitation and speech therapy support
improve communication.

Of note, this article has focused exclusi-
vely on hearing loss. However, multiple
otorhinolaryngological  complications
are associated with T2DM, including
balance disorders, severe infections
such as malignant otitis externa or in-
vasive fungal rhinosinusitis, olfactory
disturbances, and changes in voice or
laryngeal function. These complications
should also be considered when evalua-
ting individuals with diabetes mellitus
(10) (Table 1).D
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ENT CONDITION

Sensorineural
hearing loss

UNDERLYING

MECHANISM

Microvascular and neuropathic

damage of the inner ear

MAIN CLINICAL SIGNS

Difficulty hearing conversa-
tions, tinnitus, bilateral and
progressive hearing loss

USUAL MANAGEMENT
OR TREATMENT

Glycaemic control,
hearing aids, cochlear
implant in severe cases

Malignant otitis
externa

Severe external auditory canal

infection caused by Pseudo-

monas in immunocompromised

Severe pain, otorrhoea, fever;

possible bone involvement

[V antibiotics, strict
glycemic control, hospi-
talization

patients
L Vestibular rehabilitation,
ool 5 I | g, gty | e HEARING LOSS
e e el ey SIGNIFICANTLY
R (oo et |l | s o AFFECTS QUALITY
Voice disorders Speech therapy,

(diabetic

Laryngeal nerve neuropathy

Hoarseness, vocal fatigue

hydration, environmental

OF LIFE,

or mucosal dryness humidification

laryngopathy)

TABLE 1. Otorhinolaryngological conditions associated with diabetes

COMMUNICATION,
AND MENTAL

CONCLUSIONS HEALTH

Diabetes mellitus increases the risk of sensorineural hearing loss.
- Microangiopathy and neuropathy are key pathogenic mechanisms.
- Early detection through screening is advisable in primary care.
- Early diagnosis improves quality of life and treatment adherence.

- Multidisciplinary management optimizes auditory function and prevents
complications.
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