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CLASSIFICATION OF HEARING LOSS

De Wet Swanepoel & Claude Laurent

Classification of hearing loss is an essen-
tial component of audiological assessment.
Classifying hearing loss according to the
type, degree and configuration of hearing
loss is the primary information required to
determine further test procedures and to
direct medical and/or audiological interven-
tions.

Hearing Loss — Classification

Hearing status is typically quantified accor-
ding to the hearing threshold (lowest inten-
sity at which a signal is just audible to a per-
son (measured in decibel or dB) across se-
veral frequencies (measured in Hertz or
Hz). The gold standard to determine hearing
thresholds is pure tone audiometry (PTA)
(see Pure Tone Audiometry chapter); it is
recorded on a chart called an audiogram
(Figure 1).
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Figure 1: Pure tone audiogram (x-axis =
frequency, y-axis = intensity in decibel)

Hearing thresholds are recorded across fre-
quencies using air conduction pure tone sig-
nals that are presented using transducers
(e.g. insert earphones, supra-aural, circum-
aural, or free field speakers). In addition to
air conduction signals, bone conduction pu-
re tone thresholds, presented with a bone os-
cillator (see Pure Tone Audiometry chap-
ter), represent hearing thresholds when di-
rectly stimulating the cochlea. Air conduc-

tion stimuli represent hearing thresholds of
sound conducted through the entire auditory
system (external, middle, inner ear and au-
ditory nervous system) whilst bone conduc-
tion audiometry represents thresholds of
sound conducted through the inner ear and
auditory nervous system.

Using these tests in both ears one can as-
certain the type, degree, configuration and
symmetry of hearing loss. The combination
of bone and air conduction tests allows one
to differentiate between pathology located
in the external and middle ear as opposed to
the cochlea and central auditory pathway.

It is important however to note that these
tests must be done as part of an audiologi-
cal test battery to confirm and crosscheck
the audiometric results. Some types of hear-
ing loss also require other tests to determine
the exact type of hearing loss. Auditory neu-
ropathy is one such condition and requires
advanced tests including auditory brainstem
responses (see chapter on auditory brain-
stem response) and otoacoustic emissions
(see chapter on otoacoustic emissions).

Conductive hearing loss

Conductive hearing loss indicates an ob-
struction to the flow of sound energy from
the atmosphere to the inner ear. Pathology
causing conductive hearing loss blocks the
natural transduction of energy through the
external ear canal and middle ear (Figure

2).

Flow of sound energy may be blocked in the
outer ear canal e.g. by wax impaction; flow
may be blocked in the middle ear in the
cases of otitis media with effusion or any
other condition which changes the sound
conduction properties of the middle ear
structures (7able I).
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Figure 2: Hearing loss related to the struc-
ture of the ear

Conductive hearing loss

Wax impaction in ear canal
Atresia of ear canal

Perforation of tympanic membrane
Otosclerosis

Dislocation of ossicular chain
Cholesteatoma

Otitis media with effusion

Sensorineural hearing loss

Genetic hearing loss (syndromic & non-syn-
dromic)

Congenital infections (e.g. Rubella, CMV)
Acquired infections (measles, mumps, toxo-
plasmosis, meningitis, syphilis)

Ototoxicity (aminoglycosides, loop diuretics,
cytotoxic drugs, antimalarials)

Noise induced hearing loss

Presbyacusis

Table 1: Examples of causes of conductive
and sensorineural hearing loss

Many types of conductive hearing loss are
reversible e.g. with removal of wax plugs or
drainage of middle ear effusions. Audio-
grams show normal bone conduction but
abnormal air conduction thresholds (Figure

3).
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Figure 3: Audiogram of a patient with con-
ductive hearing loss

Sensorineural hearing loss

This is a broad term used to describe reduc-
tion of auditory threshold sensitivity. The
pathology may be located in the cochlea
and/or in the auditory nerve and central ner-
vous system auditory structures (retrococh-
lear) (Table 1, Figure 2). The causes of sen-
sorineural hearing loss are varied (Table 1).

Historically it was difficult to clearly differ-
rentiate between sites-of-lesion in the sen-
sory and neural systems because they are so
closely linked. There are also deteriorating
effects secondary to the primary lesion e.g.
noise induced damage to the cochlea may
also cause secondary atrophy of the central
auditory pathway. Audiological advances
such as otoacoustic emissions (see chapter
on otoacoustic emissions) and auditory
brainstem evoked responses (see chapter on
auditory brainstem response) have however
increased our diagnostic specificity of the
primary site-of-lesion.

Audiograms of sensorineural hearing loss
show hearing loss that equally affects air
and bone conduction (Figure 4).
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Figure 4: Example of audiogram of a pa-
tient with sensorineural hearing loss

Mixed hearing loss

Mixed hearing loss refers to the combined
presence of both conductive and sensori-
neural hearing loss (Figure 5).
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Figure 5: Example of audiogram of a pa-
tient with mixed hearing loss

Mixed hearing loss may occur when a sen-
sorineural hearing loss is compounded by
conductive hearing loss e.g. due to otitis
media with effusion. Mixed hearing loss
may also be related to developmental ab-
normalities affecting both the middle ear
and cochlea.

Auditory Neuropathy

Auditory neuropathy is a type of hearing
loss which technically can be considered a
subgroup of sensorineural hearing loss but
has a very characteristic presentation with a
specific subset of symptoms and diagnostic
test results. The clinical presentation is va-
ried and consequently has been referred to
as auditory neuropathy spectrum disorder
(ANSD). These patients have significant
sensorineural hearing loss despite evidence
of normal outer hair cell function, and the
neural response is absent or abnormal as
measured by the auditory brainstem respon-
se.

They may present with any degree and con-
figuration of hearing thresholds despite ab-
sent or very abnormal auditory nerve func-
tioning as measured by the auditory brain-
stem response. Furthermore, speech percep-
tion is disproportionately poor with respect
to the hearing loss.

The signature diagnostic finding is the pre-
sence of normal or near-normal outer hair
cell functioning as measured by the coch-
lear microphonic response; this can be vi-
sualised on the auditory brainstem respon-
se. Otoacoustic emissions are also generally
present despite significant loss of hearing
sensitivity.

Degree and configuration of hearing loss

The degree of hearing loss is classified bas-
ed on the pure tone average (PTA) of air
conduction thresholds at 500, 1000, 2000,
and 4000 Hz in the better ear, as recom-
mended by the World Health Organization
(WHO, 2021). This classification system
provides a standardised framework for esti-
mating the severity of hearing loss and its
likely impact on communication and daily
functioning.



Table 2 provides the WHO-recommended
grades of hearing loss in adults, along with
associated hearing experiences in quiet and
noisy environments. Normal adult hearing
thresholds are considered to be <20 dB HL

based on the four-frequency PTA.

PTA Hearing Hearing Hearing
dB HL Loss Experience in | Experience in
(Better Grade Quiet Noise

Ear)

No problem | No or minimal
Normal .
<20 . hearing problem hear-
hearing :
sounds ing sounds
No difficulty | May have dif-
20 to <35 Mild vylth conversa- | ficulty hez_mng
tional speech | conversational
speech
May have dif- | Difficulty
35 to <50 | Moderate ficulty Wl.th hear'm'g aI.ld .
conversational | participating in
speech conversation
Difficulty Difficulty
Moderate- | hearing con- | hearing most
50 to <65 ly versational speech and
severe | speech participating in
conversation

65 to <80 Severe

Does not hear
most conver-
sational
speech

Extreme diffi-
culty hearing
and participa-
ting in conver-
sation

80 to <95 | Profound

Cannot hear
conversational
speech; may
hear loud
sounds

Conversational
speech cannot
be heard

>95 Complete

Cannot hear
speech or
most environ-
mental sounds

Cannot hear
speech or most
environmental
sounds

Table 2: WHO Grades of Hearing Loss
(HL) and Related Hearing Experience
(WHO, 2021). Pure Tone Average of 500,
1000, 2000 and 4000 Hz

The World Health Organization’s revised
classification (2021) is intended to enable
consistent estimation of an individual's
functional hearing ability and supports glo-
bal comparability in prevalence estimates,
epidemiological tracking, and planning for
hearing health services. While individual
ear thresholds remain important for clinical

decision-making, public health grading is
standardized on the better ear to reflect the
impact on overall communication function.

Hearing loss configuration is classified in
accordance with the shape of the air con-
duction audiogram across the frequency
spectrum. Different configurations may be
associated with certain aetiologies of hear-
ing loss. A commonly used classification
system is presented in Table 3.

Term Descriptions

Flat <5dB average
difference per octave

Gradually sloping 6-10dB rise or fall per
octave

Sharply sloping 11-15dB rise or fall
per octave

Precipitously sloping | >16dB rise or fall per
octave

Better hearing at the
higher frequencies

>20dB more loss at
mid-dle frequencies
than at 250 and
8000Hz

Sharply poorer at one
frequency, with
recovery at adjacent
frequencies

Rising

Trough or saucer

Notch

Table 3: Configurations of hearing loss
based on air conduction PTA
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