
Balance and fall prevention in individuals 
with hearing impairments: clinical insights

BY LILIAN FELIPE

Exploring how hearing loss heightens fall risk and how integrated audiologic, vestibular 
and technological strategies can transform balance care and prevention.

Shared Pathophysiology: The cochlea and vestibular organs share a 
common anatomical space within the inner ear and are supplied by 
the labyrinthine artery. Age-related degeneration (presbycusis and 
presbyvestibulopathy), noise exposure, ototoxic medications and 
systemic conditions (e.g. diabetes, cardiovascular disease) often 
affect both auditory and vestibular end organs simultaneously [4,5]. 
Conditions such as Ménière’s disease, vestibular schwannoma and 
autoimmune inner ear disease illustrate how dysfunction can manifest 
bilaterally across auditory and vestibular domains. Consequently, 
hearing impairment may serve as a biomarker of broader labyrinthine 
dysfunction.

Cognitive Load And Divided Attention: Maintaining balance requires 
attentional resources, particularly in complex environments or during 
dual-tasking [6]. Hearing-impaired individuals often allocate greater 
cognitive effort to auditory perception, diverting resources from 
postural control. Lin and Ferrucci demonstrated that individuals with 
hearing loss had significantly higher fall risk independent of other 
confounders, suggesting that increased cognitive load contributes to 
postural instability [7]. Dual-task paradigms confirm that older adults 
with hearing loss show greater gait variability and reduced stability 
when simultaneously performing listening tasks [8].

Central Auditory Processing And Neuroplasticity: Hearing loss leads 
to changes in cortical auditory processing, including delayed cortical 
auditory evoked potentials (CAEPs) and altered functional connectivity 
[9]. These neural adaptations may also influence multisensory 
integration necessary for balance. Additionally, auditory cues are linked 
to temporal processing for motor coordination, which may further 
explain why hearing deficits increase fall susceptibility [10].

Sensory Redundancy And Environmental Awareness: Postural stability 
relies on the integration of multisensory inputs: vision, proprioception, 
vestibular cues and auditory signals. Auditory cues contribute to spatial 
orientation by providing information about environmental boundaries, 
reverberation patterns and movement of objects or people in space 
[11]. When hearing loss reduces access to these cues, individuals 
must rely more heavily on vision and proprioception, which may 
be compromised in ageing populations. This reduction in sensory 
redundancy increases vulnerability to imbalance, particularly in dimly lit 
or visually complex environments [12].

Mechanistic links between hearing loss and balance dysfunction

M
ec

ha
ni

st
ic

 L
in

ks
 B

et
w

ee
n 

H
ea

rin
g 

Lo
ss

 a
nd

 B
al

an
ce

 D
ys

fu
nc

tio
n

Hearing impairment 
is one of the most 
common chronic 

health conditions worldwide, 
affecting an estimated 466 
million people according to 
the World Health Organization 
[1]. Its prevalence increases 
sharply with age, with nearly 
two-thirds of adults over the 
age of 70 experiencing clinically 
significant hearing loss [2]. 
While the consequences of 
hearing loss for communication 
and social participation are 
well documented, there is 
growing recognition of its role 
as an independent risk factor 
for balance dysfunction and 
falls. Falls represent a leading 
cause of morbidity, mortality 
and healthcare costs in older 
adults [3].

Recent evidence highlights 
how auditory deficits may 
impair balance control through 
multiple pathways, including 
shared pathophysiology with 
the vestibular system, reduction 
in sensory redundancy, 
increased cognitive load and 
reduced spatial awareness. 
Moreover, the integration of 
balance assessment and 
fall-prevention strategies 
into audiologic and otologic 
practice is emerging as a 
necessary standard of care. 
This review expands on 
prior insights by providing a 
comprehensive examination of 
the mechanisms linking hearing 
loss to balance dysfunction, 
the epidemiological evidence, 
clinical assessment strategies, 
rehabilitation approaches, 
technological innovations, 
public health implications and 
directions for future research.
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Epidemiology: linking hearing loss and falls
Several large-scale epidemiological studies have established the 
association between hearing impairment and fall risk:
•	 Viljanen et al [13]: In a Finnish longitudinal study, self-reported 

hearing difficulties predicted increased risk of mobility decline 
and falls over a 10-year period.

•	 Lin & Ferrucci [7]: Using NHANES data, they found that every 
10 dB increase in hearing loss was associated with a 1.4-fold 
increase in the odds of reporting falls.

•	 Agmon et al [14]: Older adults with hearing loss had significantly 
worse gait and balance performance on standardised tests 
compared to normal-hearing peers.

•	 Riska et al [15]: Hearing aid use was associated with reduced 
fall risk, highlighting the potential mitigating effects of auditory 
rehabilitation.

Collectively, these findings underscore hearing impairment, not 
merely as a correlate but as an independent risk factor for balance 
dysfunction and falls. Importantly, the relationship persists even 
after controlling for age, vestibular dysfunction and comorbidities.

Clinical assessment strategies
Given the strong evidence linking hearing loss and fall risk, 
audiologists and otolaryngologists should integrate fall-risk 
assessment into routine clinical evaluations, especially for older 
adults. A multidisciplinary framework ensures early identification 
and intervention.

Audiologic and Vestibular 
Assessment

Fall Risk Screening

•	 Pure-tone and speech 
audiometry 

•	 Videonystagmography (VNG) 
•	 Vestibular-evoked myogenic 

potentials (VEMPs) 
•	 Video head impulse test 

(vHIT) 
•	 Rotary chair testing

•	 Timed Up and Go (TUG) Test, 
Berg Balance Scale, Dynamic 
Gait Index and Functional 
Gait Assessment 

•	 Computerised dynamic 
posturography (CDP) 

•	 Self-reported measures e.g. 
Activities-specific Balance 
Confidence (ABC) Scale.

Integrating audiologic, vestibular and functional balance tests 
allows clinicians to identify high-risk patients and implement 
personalised interventions.

Hearing Aids and Cochlear Implants

Consistent use of amplification improves auditory spatial 
awareness and may reduce cognitive load, indirectly benefiting 
balance. Hearing aid use has been associated with lower fall risk, 
particularly in older adults with dual sensory impairment [12,15]. 
Cochlear implants may also enhance environmental awareness, 
though longitudinal data on fall outcomes remain limited.

Vestibular Rehabilitation Therapy (VRT)

VRT employs gaze stabilisation, habituation and balance 
exercises to improve vestibular compensation. For patients with 
combined hearing and vestibular loss, VRT can be customised to 
incorporate auditory cues or dual-task paradigms, which improve 
both balance and listening effort [16].

Interdisciplinary Collaboration

Optimal outcomes require collaboration among audiologists, 
ENTs, physical therapists, occupational therapists and 
geriatricians. Combined programmes that include amplification, 
vestibular rehab and home safety modifications represent best 
practice.

Patient Education and Environmental Modifications

Educating patients about the hearing–balance connection 
empowers self-management. Simple modifications – adequate 
lighting, reduction of background noise, removal of trip hazards 
and grab-bar installation – reduce environmental fall risks.

Rehabilitation and intervention strategies

“
”

Modern hearing aids increasingly integrate 
accelerometers and gyroscopes, providing 
automatic fall detection and emergency alerts
Emerging technologies

Wearable sensors
Inertial measurement units (IMUs) embedded in shoes, belts 
or hearing aids monitor gait and stability in real time, enabling 
longitudinal risk tracking [17].

Smart hearing aids with fall detection
Modern hearing aids increasingly integrate accelerometers and 
gyroscopes, providing automatic fall detection and emergency 
alerts.

Virtual and augmented reality
VR-based rehabilitation provides immersive, task-specific training 
environments, improving adherence and neuroplasticity [18]. AR 

solutions may soon allow remote, home-based balance training 
with clinician oversight.

Artificial intelligence
AI-driven analysis of sensor data can predict fall risk and tailor 
interventions. Future hearing devices may integrate balance 
monitoring with advanced speech processing.

Public health and clinical practice implications
Falls cost healthcare systems billions annually, with estimates 
exceeding $50 billion annually in the US alone [19]. Recognising 
hearing loss as a modifiable fall-risk factor supports the following 
recommendations:
•	 Routine fall-risk screening in audiology and ENT practice.
•	 Insurance reimbursement for hearing aids, cochlear implants 

and vestibular rehabilitation as fall-prevention strategies.

ENT & Audiology News | NOV/DEC 2025 | VOL 34 NO 5 | www.entandaudiologynews.com

AUDIOLOGY



AUTHOR

•	 Public awareness campaigns linking hearing health and fall 
prevention.

•	 Integrated care pathways fostering collaboration across 
specialties.

Clinical practice recommendations:
1.	Screen all older adults with hearing loss for fall risk.
2.	Encourage consistent use of amplification in individuals with 

documented hearing loss.
3.	Refer for vestibular evaluation when balance complaints 

accompany auditory dysfunction.
4.	Incorporate dual-task balance training when appropriate.
5.	Advocate for policy changes that recognise hearing care as 

part of fall-prevention initiatives.

Future directions
Several avenues warrant further exploration:
1.	Neurophysiological mechanisms: Advanced neuroimaging 

(fMRI, EEG) and electrophysiology can clarify how auditory 
deficits alter multisensory integration.

2.	Longitudinal studies: Large-scale prospective studies are 
needed to test whether early amplification or vestibular 
interventions reduce falls over decades.

3.	Technology validation: Research should confirm the clinical 
utility of smart hearing aids, wearable sensors and VR/AR 
rehabilitation.

4.	Policy development: Cost-effectiveness studies will strengthen 
advocacy for broader insurance coverage of hearing and 
balance interventions.

Conclusion
The relationship between hearing impairment and balance 
dysfunction is a critical consideration for modern audiologic 
and otologic practice. Hearing loss increases fall risk through 
multiple pathways, including shared inner ear pathology, reduced 
sensory redundancy, increased cognitive load and altered 
neuroplasticity. Clinicians can mitigate this risk by integrating 
fall-risk screening, auditory rehabilitation, vestibular therapy and 
interdisciplinary collaboration into care. Advances in technology 
and policy provide further opportunities to enhance safety and 
quality of life. With continued innovation, the integration of 
hearing and balance health has the potential to transform fall-
prevention strategies worldwide.
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