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Editor’s key points
 Hearing loss is the complete or 
partial inability to hear. In Canada, 
approximately 20% of adults aged 
20 to 79 have audiometrically 
measured hearing loss; prevalence 
increases with age, approaching 65% 
in adults aged 70 to 79. 

 There is a broad differential 
diagnosis. History and directed 
physical examination can guide 
diagnosis. Audiometric testing 
provides critical information 
and directs further management. 
Special attention given to red 
flags will highlight the need for 
urgent referral. For many patients 
with hearing loss, referral to 
otolaryngology–head and neck 
surgery is warranted. 

 Hearing loss has a profound effect 
on a patient’s well-being, from 
academic underperformance in 
children to risk of falls and cognitive 
decline in the elderly. In middle-
aged adults, hearing loss limits 
social activity and causes emotional 
dysregulation.
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Abstract
Objective To provide family physicians with a practical evidence-based 
approach to the management of patients with hearing loss.

Sources of information MEDLINE and PubMed databases were searched 
for English-language hearing loss research, review articles, and guidelines 
published between 1980 and 2020. Most of the retrieved articles provided level 
II or III evidence.

Main message Hearing loss is one of the most common sensory impairments 
worldwide and causes great detriment to a patient’s overall well-being by 
affecting physical health, finances, social inclusion, and mental health. A robust 
clinical assessment of hearing loss includes a history and physical examination 
that effectively characterizes the deficit as conductive, sensorineural, or mixed. 
Patients presenting with red flags (such as sudden unilateral sensorineural 
hearing loss) must be urgently referred to otolaryngology–head and neck 
surgery or immediately assessed in the emergency department. Many 
nonurgent presentations of hearing loss will also require referral for further 
audiological assessment, diagnosis, and management.

Conclusion As primary care providers, family physicians are well equipped 
to manage the psychological concerns associated with hearing loss and to 
reinforce conservative treatment strategies. Frequently, referral or urgent 
workup, including imaging, is necessary to confirm a patient’s diagnosis and 
initiate management in order to prevent further complications.

Case description
Mrs E. is a 60-year-old physics professor who has been experiencing grad-
ual bilateral hearing loss over the past 15 years. She has no history of ear 
surgery, infections, head trauma, excessive noise exposure, or ototoxicity, 
and no family history of hearing loss. Recently, she has stopped attend-
ing scientific conferences, as she has difficulty hearing presentations and 
struggles to keep up with conversations at networking events. Concerned 
that her hearing problems are affecting her work, she is considering an 
early retirement. 

Given Mrs E.’s history, her hearing loss is having a profound effect. What 
tools can we use to determine the cause of this hearing loss? How is hear-
ing loss measured? Are there management strategies that could enhance 
her quality of life? 

Sources of information
The approach described is a review based on the  authors’  clinical  prac-
tices along with research and clinical review articles published between 1980 
and 2020. MEDLINE and PubMed were searched using the terms hearing loss 
and guidelines. Most of the cited studies provided level II or III evidence. 

Main message
Hearing loss is the complete or partial inability to hear and is one of the 
most common sensory impairments globally.1 In Canada, approximately 20% 
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of adults aged 20 to 79 have audiometrically measured 
hearing loss, although the prevalence increases with 
age, approaching 65% in adults aged 70 to 79.2 In the 
elderly, hearing loss increases the risk of falls and might 
contribute to social isolation, mental illness, dementia, 
and cognitive decline.3-6 In working-aged adults, it is 
associated with reduced social activity and heightened 
emotional dysfunction.7 Hearing loss in children results 
in delayed speech and language development and 
lower academic performance.8 Clinically, hearing loss 
is described as a decibel loss exceeding 25 dB at fre-
quencies between 250 and 8000 Hz and is categorized 
as conductive hearing loss (CHL), sensorineural hear-
ing loss (SNHL), or mixed hearing loss (MHL).9 Although 
hearing loss can present with tinnitus, the diagnosis 
and management of tinnitus has been recently reviewed 
and will not be outlined herein.10

Symptoms and causes
Sensorineural hearing loss: Sensorineural hearing 

loss results from defective inner ear components or 
neural signaling to the auditory cortex. The most com-
mon cause of SNHL is age-related hearing loss, or pres-
bycusis, which is slowly progressive and symmetrical 
(Figure 1).11 Presbycusis is the result of aging, aggra-
vated by noise damage, ototoxic agents, and otologic 
disorders.12 Presbycusis initially impairs hearing sensi-
tivity at high frequencies but also compromises sound 
clarity, potentially owing to cochlear synaptopathy.12,13 
Noise-induced hearing loss is often a gradual bilateral 
hearing decline due to chronic noise exposure.14,15 Noise-
induced hearing loss is preventable and is frequently 
caused by noise exposure in the workplace or during 
recreational activities.16 Ototoxic medications also cause 
gradual bilateral SNHL (Table 1).17,18 A gradual unilat-
eral SNHL indicates the possibility of an acoustic neu-
roma that can present with focal neurologic signs.19 In 
patients experiencing vertigo alongside unilateral SNHL, 

Ménière disease should be considered.20,21 In pediatric 
patients, SNHL requires an inquiry into the family history 
of genetic conditions and testing for TORCH infections 
(toxoplasmosis, rubella, cytomegalovirus, herpes sim-
plex, and others such as syphilis).22 

Conductive hearing loss: This hearing loss results 
from physical anomalies that impede sound wave trans-
mission through the ear. In the ear canal, otitis externa 
presents with inflammation and edema. Cerumen 
impaction, foreign bodies, and neoplasms also cause 
canal obstruction.23 Tympanic membrane perfora-
tions result from repeated infections or trauma, with 
80% resolving spontaneously within 3 months.24 Otitis 
media presents with pain and membrane redness and 
bulging.25 Unilateral pulsatile tinnitus and a bulging red 
mass directly behind the membrane suggests a glomus 
tumour.26 Epithelial debris behind the membrane sug-
gests a cholesteatoma.27 Conductive hearing loss with 
normal otoscopic examination findings indicates middle 
ear pathology such as otosclerosis, which typically pre-
sents with a positive family history.28

Mixed hearing loss: This describes a presentation 
that includes both CHL and SNHL. Chronic middle ear 
conditions including severe otosclerosis, cholesteatoma, 
and neoplasms can result in MHL.29,30 Alternatively, a 
primary CHL might exist alongside an unrelated second-
ary SNHL, or vice versa. 

Red flags. When approaching hearing loss, it is 
important to identify red flags that direct clinical 
thinking toward conditions that have serious last-
ing consequences if they are not managed urgently.31 
Sudden hearing loss is a red flag that can indicate 
trauma or stroke. Otoscopic examination is necessary to 
rule out nonurgent conditions including cerumen impac-
tion, obstruction by foreign bodies, membrane perfora-
tion, or middle ear effusion.32 A history of head trauma 
and signs of trauma around the ear suggest temporal 

Figure 1. Approach to the differential diagnosis of hearing loss

TORCH—toxoplasmosis, rubella, cytomegalovirus, herpes simplex, and other conditions such as syphilis.
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bone fracture (Table 2). Referral to otolaryngology–head 
and neck surgery (OtoHNS) or the emergency depart-
ment is necessary for management.33,34 Unilateral senso-
rineural hearing loss with onset of new focal neurologic 
symptoms can indicate stroke and warrants adherence 
to regional stroke protocols.32

Unilateral sudden sensorineural hearing loss is a rare 
otologic emergency (5 to 30 cases in 100 000, annu-
ally) that progresses within 72 hours and can be accom-
panied by unilateral aural fullness, unilateral tinnitus, 
or vertigo.35 High-dose oral steroids offered in a timely 
fashion might limit progression to permanent hearing 
impairment.32,35,36 Following the initiation of oral ste-
roids, patients should be urgently referred to OtoHNS 
within 14 days of symptom onset.32 In cases where sys-
temic high-dose steroids are contraindicated or when 
recovery is incomplete 2 to 6 weeks following symptom 
onset, urgent referral to OtoHNS for intratympanic ster-
oid injections is necessary.32,35 

Diagnosis
History: A detailed clinical history will refine the dif-

ferential diagnosis. The onset and course of hearing 
loss and whether it is unilateral or bilateral are impor-
tant and will aid in determining the urgency for referral. 
Symptoms including vertigo, tinnitus, focal neurologic 
symptoms, and ear pain will narrow the differential diag-
nosis. Further questioning about past environmental noise 
exposure, occupations, and medications is essential. 

Physical examination: A careful physical examina-
tion guides the diagnosis. Visual inspection of the outer 
ear as well as otoscopic examination of the ear canal, 
tympanic membrane, and middle ear space might reveal 
signs of infection, trauma, neoplasms, and congenital 
abnormalities (reviewed by Hawke and Kwok37). The 
Rinne and Weber tuning fork tests can aid in distinguish-
ing between CHL and SNHL (Figure 2).38 However, there 
is considerable variability in test implementation and 
accuracy that must be considered alongside results.39 A 
focused neurologic examination includes testing cranial 
nerves III to XII.

Audiologic testing: Audiologic testing is indicated in 
patients with subjective hearing loss and includes his-
tory, otoscopic examination, acoustic immittance meas-
ures, threshold testing, speech testing, and counseling. 
Tympanometry assesses middle ear function and is used 
to identify outer or middle ear pathologies (Figure 3). 
Threshold testing provides the degree and pattern of 
hearing (Figure 4). Family doctors can use the Canadian 
Academy of Audiology website (findanaudiologist.ca) 
to find local audiologists. A preliminary referral to an 
audiologist should be considered in cases of subjective 
hearing complaints.

Laboratory tests and imaging: The cause of hear-
ing loss is frequently determined by clinical diagnosis. 
A bacterial culture is recommended in cases of acute 
otitis externa that are unresponsive to first-line therapy. 
For advanced otologic diseases, investigations including 

Table 1. Representative list of drugs and associated drug classes that are known to be ototoxic
DRUG CLASS DRUG NAMES

Aminoglycosides Neomycin, kanamycin, gentamicin, tobramycin, amikacin, streptomycin

Macrolides Azithromycin, erythromycin

Glycopeptides Vancomycin

Tuberactinomycins Viomycin and substitutes

Antineoplastic drugs Cisplatin, carboplatin, oxaliplatin

Nonsteroidal anti-inflammatory drugs Salicylates

Antimalarial drugs Quinine

Loop diuretics Torsemide, bumetanide, ethacrynic acid, furosemide (augment ototoxicity of cisplatin 
and aminoglycosides)

Table 2. Red flags for clinical presentations of hearing loss
DIAGNOSIS RED FLAGS MANAGEMENT

Unilateral 
sudden 
sensorineural 
hearing loss

• Sudden drop in hearing in one ear
• Sudden onset of unilateral aural fullness
• Sudden onset of unilateral tinnitus

• Consider high-dose oral steroids if within 2 wk of 
symptom onset

• Refer urgently to OtoHNS for audiometry and diagnosis

Head trauma, 
temporal bone 
fracture

• Lacerations or bruising around the ear
• Pooling of blood behind the tympanic membrane 
• Neurologic signs

• Refer to OtoHNS or emergency department for imaging

Stroke • New focal neurologic symptoms and signs • Adhere to regional stroke protocol
OtoHNS—otolaryngology–head and neck surgery.
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biopsies, computed tomography, and magnetic reso-
nance imaging are typically ordered by OtoHNS.40,41 

Referral to OtoHNS: Referral to OtoHNS can be help-
ful with diagnostic clarification in nonurgent situations, 
including cases of CHL that might require surgical man-
agement. Tympanic membrane perforations associated 
with substantial hearing loss, recurrent drainage, use 
of hearing aids, or poor healing at 2 months after injury 
can be referred for surgical management.42,43 Clinical 
presentations that include red flags must prompt urgent 

referral to OtoHNS, neurology, or the emergency depart-
ment. Asymmetric SNHL, CHL, or MHL also warrant 
referral to OtoHNS. 

The Canadian Infant Hearing Task Force recommends 
that all newborns be screened for congenital hearing 
loss before 1 month of age.44 Among babies who do 
not pass the screening test, a confirmatory diagnos-
tic test should be completed by a pediatric audiolo-
gist by 3 months of age, and hearing loss interventions 
should be started by 6 months of age for babies with 

Figure 2. Rinne and Weber tests for differentiating between conductive, sensorineural, and mixed hearing loss: Typically, a 512-Hz tuning 
fork is used in the clinical setting. Note that the Weber test will only lateralize in cases of asymmetrical hearing loss. In cases of symmetrical 
hearing loss (conductive and sensorineural hearing loss) the Weber test findings will be equal at the midline.
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Figure 2. Rinne and Weber tests for differentiating between conductive, sensorineural, and mixed hearing loss: Typically, 
a 512-Hz tuning fork is used in the clinical setting. Note that the Weber test will only lateralize in cases of asymmetrical 
hearing loss. In cases of symmetrical hearing loss (conductive and sensorineural hearing loss) the Weber test findings will 
be equal at the midline.

Figure 3. Tympanometry patterns that accompany middle ear or tympanic membrane pathology: A tympanometer is 
inserted into the ear canal and generates a constant tone that alters the air pressure within the external auditory canal. 
The device then measures the amount of sound that returns from the tympanic membrane as a function of air pressure 
change. The type A pattern is normal and denotes normal middle ear air pressure and tympanic membrane mobility.

Figure 3. Tympanometry patterns that accompany middle ear or tympanic membrane pathology: A tympanometer is inserted into the ear 
canal and generates a constant tone that alters the air pressure within the external auditory canal. The device then measures the amount of 
sound that returns from the tympanic membrane as a function of air pressure change. The type A pattern is normal and denotes normal 
middle ear air pressure and tympanic membrane mobility.
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confirmed hearing loss. Despite the recommenda-
tion, not all provinces have high-quality early hearing 
detection and intervention programs.45 Some children 
develop progressive hearing loss later in childhood that 
will not be detected by newborn hearing screening pro-
grams. Family physicians must investigate subjective 
complaints of pediatric hearing loss by parents with a 
complete history, physical examination, and referral to 
pediatric audiology. 

Management
Prevention: Primary and secondary prevention 

strategies can reduce the effects of irreversible SNHL. 
Programs targeting early noise prevention in youth at 
risk of noise-induced hearing loss are essential, con-
sidering the potential for long-term noise-induced 
cochlear alterations and the high levels of recreational 
noise exposure in this age group.46 Strategies inform-
ing the use of hearing-protector devices and responsibly 
using personal listening devices have been success-
ful.47,48 Preventive measures for occupation-induced 
hearing loss involve increasing earplug use where 
appropriate.49,50 The prevention of presbycusis requires 
addressing risk factors including smoking, cardiovascu-
lar disease, and noise exposure.51 

Conservative measures: Conservative treatment 
strategies are viable for some patients with hearing loss, 
particularly in elderly patients with few associated symp-
toms and multiple comorbidities.52 Serial observation is 

frequently considered when managing acoustic neuro-
mas, establishing the growth rate and effects on quality 
of life.53 Trauma-induced CHL can also benefit from ini-
tial conservative management.

Family physicians are critical in the management 
of cerumen impaction and should educate patients on 
harmful hygiene practices that promote impaction.23 In 
patients who have been diagnosed by otoscopic exami-
nation and assessment of symptoms, family physicians 
should treat cerumen impaction with irrigation, ceru-
menolytic agents, or manual removal of cerumen.23,54 

Pharmacologic therapy: Early steroid therapy offered 
for suspected unilateral sudden SNHL includes oral pred-
nisone (1 mg/kg to a maximum of 60 mg/d for 1 week, 
tapering during the second week) or intratympanic ster-
oid injections. Acute otitis externa can be treated with 
antibiotic otic drops; acute otitis media can be treated 
with oral antibiotics. 

Amplification technology: Patients with SNHL, particu-
larly presbycusis, can benefit from hearing aids. Current evi-
dence demonstrates quality-of-life improvements related to 
general health and hearing in adults with mild to moder-
ate hearing loss.55 Profound SNHL insufficiently restored by 
hearing aids can be treated with cochlear implants. Adult 
patients should have been postlingually deafened, have no 
medical contraindications, and have realistic expectations 
about hearing improvement after implantation.56

Surgical interventions: Some causes of hearing 
loss are amenable to surgical intervention. Tympanic 

Figure 4. Representative audiograms for conditions associated with hearing loss: A) Normal findings; B) presbycusis (bilateral 
high-frequency SNHL); C) noise-induced hearing loss (bilateral SNHL); D) acoustic neuroma (unilateral high-frequency SNHL); E) Ménière 
disease (low-frequency SNHL); F) middle ear effusion (unilateral CHL); and G) otosclerosis (bilateral MHL; note Carhart notch at 2000 Hz).

CHL—conductive hearing loss, MHL—mixed hearing loss, SNHL—sensorineural hearing loss.

A FREQUENCY, Hz
250   500   1000   2000   4000   8000

0
10
20
30
40
50
60
70
80
90

100
110
120

HE
AR

IN
G 

LE
VE

L, 
dB

FREQUENCY, Hz
250   500   1000   2000   4000   8000

0
10
20
30
40
50
60
70
80
90

100
110
120

HE
AR

IN
G 

LE
VE

L, 
dB

FREQUENCY, Hz
250   500   1000   2000   4000   8000

0
10
20
30
40
50
60
70
80
90

100
110
120

HE
AR

IN
G 

LE
VE

L, 
dB

FREQUENCY, Hz
250   500   1000   2000   4000   8000

0
10
20
30
40
50
60
70
80
90

100
110
120

HE
AR

IN
G 

LE
VE

L, 
dB

FREQUENCY, Hz
250   500   1000   2000   4000   8000

0
10
20
30
40
50
60
70
80
90

100
110
120

HE
AR

IN
G 

LE
VE

L, 
dB

FREQUENCY, Hz
250   500   1000   2000   4000   8000

0
10
20
30
40
50
60
70
80
90

100
110
120

HE
AR

IN
G 

LE
VE

L, 
dB

FREQUENCY, Hz
250   500   1000   2000   4000   8000

0
10
20
30
40
50
60
70
80
90

100
110
120

HE
AR

IN
G 

LE
VE

L, 
dB

B C

E F G
Conduction     Air    Bone
Right ear           X          ]
Left ear              O          [

D

Figure 4. Representative audiograms for conditions associated with hearing loss: A) Normal findings; B) presbycusis 
(bilateral high-frequency SNHL); C) noise-induced hearing loss (bilateral SNHL); D) acoustic neuroma (unilateral high-
frequency SNHL); E) Ménière disease (low-frequency SNHL); F) middle ear effusion (unilateral CHL); and G) otosclerosis 
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membrane perforations are repaired by tympano-
plasty. Patients with otosclerosis can be offered sta-
pedectomy. Cholesteatoma removal is performed with 
a tympanoplasty plus atticotomy or mastoidectomy.57 
Cerebellopontine angle tumours can be resected with 
skull-based surgeries; however, hearing loss that occurs 
as a result of the tumour cannot be restored.58 

Considerations for physicians. Patients with hear-
ing loss report weaker physician-patient relationships 
and poorer health care experiences.59 Strategies includ-
ing speaking clearly and minimizing background noise 
in clinical settings can improve patient satisfaction.60 
Additionally, third-party disabilities associated with hear-
ing loss, including communication difficulties, lifestyle 
alterations, and emotional stresses, affect familial well-
being.61 Family physicians are well-equipped to address 
these concerns using family-centred approaches.61 

Case resolution
Considering Mrs E.’s age, occupation, gradual 
course, and lack of other symptoms, the most likely 
cause of her hearing loss is age-related hearing loss. 
Otoscopic examination reveals no signs of inflam-
mation, cerumen, or lesions. Tuning fork tests sug-
gest symmetric SNHL. The neurologic examination 
findings are unremarkable. Audiometry reveals sym-
metric mild sloping to moderate SNHL bilaterally with 
excellent discrimination scores. The patient’s history, 
physical examination findings, and audiometric test-
ing results suggest a diagnosis of presbycusis. 

Mrs E. decides to meet with the audiologist and try 
hearing aids. After several hearing aid adjustments, 
she no longer listens to the television at high vol-
umes. Mrs E. returns to the clinic after 3 months. Her 
subjective hearing has improved substantially with 
the use of hearing aids. No longer considering retire-
ment, she now happily participates in networking 
opportunities at scientific conferences.

Conclusion
Hearing loss is one of the most common sensory impair-
ments and has considerable effects on the well-being of 
patients. There is a broad differential diagnosis. History 
and directed physical examination can guide the diag-
nosis. Audiometric testing provides critical information 
and directs further management of the patient. Family 
physicians are well equipped to manage the psychologi-
cal concerns associated with hearing loss. Special atten-
tion given to red flags will highlight the need for urgent 
referral. For many patients with hearing loss, referral to 
OtoHNS is warranted.     
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