Sensory Dysfunction in Old Age: A Review of
Olfaction, Gustation, Vision, Audition, Tactile Sense,
and Vestibular Sense (2022-2025)

Abstract

Sensory dysfunction in old age significantly impacts quality of life and is as-
sociated with cognitive decline, including Alzheimer’s disease (AD). This review
synthesizes literature from 2022 to 2025 on sensory impairments in olfaction, gus-
tation, vision, audition, tactile sense, and vestibular sense among the elderly. It ex-
amines prevalence, causes, impacts, and potential interventions, highlighting their
links to cognitive health. Approximately 40% of individuals aged 70-79 experience
dysfunction in at least one sensory modality, with over 25% affected in multiple
senses. Multisensory deficits are linked to increased dementia risk, emphasizing the
need for early detection and comprehensive sensory assessments.

1 Introduction

Sensory dysfunction in old age is a critical public health issue, affecting the elderly’s
ability to interact with their environment and increasing risks of depression, falls, and
cognitive decline. As populations age, understanding sensory impairments across olfac-
tion, gustation, vision, audition, tactile sense, and vestibular sense becomes essential.
This review compiles evidence from 2022 to 2025, focusing on prevalence, mechanisms,
consequences, and interventions, with a particular emphasis on their association with
Alzheimer’s disease (AD). The interplay between sensory and cognitive decline under-
scores the need for integrated clinical approaches to improve quality of life.

2 Olfaction

Olfactory dysfunction is highly prevalent in the elderly, with anosmia affecting over 50% of
individuals aged 65-80 and up to 80% of those over 80 [[I]. A 2024 study reported that 94%
of elderly participants in the Olfactory Response Cognition and Aging (ORCA) cohort
exhibited olfactory dysfunction, with a significant correlation between olfactory function
and cognitive performance [2]. This decline is linked to neurodegenerative processes,
with olfactory impairment serving as an early biomarker for AD [l1]. Olfactory tests,
such as the 10-item University of Pennsylvania Smell Identification Test (UPSIT') subset,
demonstrate 88% sensitivity and 71% specificity for AD [L]. The olfactory bulb and
entorhinal cortex are implicated in AD-related olfactory decline, highlighting a molecular
link to tau pathology [[l]. Olfactory training has shown promise, improving function in
some cases [3]. Assessment tools like Sniffin’ Sticks are used for screening and testing
olfactory function [4].
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3 Gustation

Gustatory dysfunction affects approximately 5% of the elderly, driven by reduced taste
papillae, decreased saliva production, and olfactory decline [5]. Taste impairments are
noted in AD and mild cognitive impairment (MCI), with altered detection thresholds for
sweet, sour, salty, and bitter tastes potentially serving as diagnostic markers [6]. The
interplay between gustatory and olfactory deficits reinforces the need for multisensory
assessments [[7]. Limited treatment options exist, posing challenges for management, and
no widely available interventions have been established [5].

4 Vision

Visual impairment prevalence increases with age, affecting 0.7% of those aged 65-74
and 2.4% of those over 75, primarily due to age-related macular degeneration (AMD),
glaucoma, and cataracts [§]. Visual deficits are associated with a relative risk (RR) of
1.47 for cognitive impairment and 1.35 for dementia [9]. Retinal thinning in MCI and AD
suggests a link to disease progression [10]. Cataract surgery has been shown to improve
cognitive outcomes, offering a potential intervention [[11]. These findings highlight the
importance of regular eye examinations in the elderly to mitigate both visual and cognitive
decline.

5 Audition

Hearing loss is highly prevalent, affecting 20.3% of those in their 70s, 42.2% in their 80s,
and 71.5% of those over 80, yet only 5.8% and 32.6% in these age groups use hearing aids
[12]. Hearing impairment increases dementia risk (odds ratio [OR] 2.42 cross-sectionally,
1.28 longitudinally) and depression (OR 1.54 cross-sectionally, 1.39 longitudinally) [[13].
Hearing aids may mitigate some risks, but evidence on cognitive benefits remains incon-
clusive [14]. Auditory deficits are linked to AD, though causal mechanisms are not fully
understood [15]. Regular auditory assessments and increased adoption of hearing aids
could help address these risks.

6 Tactile Sense

Tactile sensitivity declines by approximately 1% per year from age 20, with high-frequency
vibratory perception worsening significantly in old age [[16]. Approximately 70% of those
over 70 experience tactile impairment, correlating with cognitive decline and balance
issues [17]. Proprioceptive training reduces fall frequency, and social physical contact im-
proves loneliness and depression [L8]. Tactile deficits in AD affect somatosensory process-
ing, impacting fine motor skills [19]. These findings suggest that interventions targeting
tactile function could have broader benefits for elderly well-being.

7 Vestibular Sense

Vestibular dysfunction prevalence increases from 27% in those aged 65-70 to 54% in those
over 90, with women showing higher prevalence (36% vs. 29% at age 70) [20]. A 2023



review reported that vestibular dysfunction affects over 80% of individuals older than 80
in the USA, with benign paroxysmal positional vertigo (BPPV) being the most common
type, affecting 39% of those aged 70 and older [21]. It is a major risk factor for falls (RR
1.32) and is associated with elevated mortality (adjusted OR 1.7) [22]. Balance training
with head rotation is effective (level I evidence) [23]. Bilateral vestibulopathy is linked
to cognitive deficits in spatial memory and executive function, with a threefold increased
AD risk in some studies [24]. Vestibular rehabilitation and prosthetic devices, such as
vibrotactile feedback systems, offer promising interventions [21].

8 Relation to Cognitive Decline and Dementia

Multisensory impairments significantly increase dementia risk, with ORs of 1.49 for single-
modality dysfunction and 2.85 for three or more modalities [25]. Olfactory and auditory
impairments are early indicators of AD, with olfactory deficits linked to entorhinal cor-
tex pathology and hearing loss associated with brain atrophy [26]. Visual and tactile
deficits also correlate with AD progression, while vestibular dysfunction impacts spatial
navigation, a hallmark of AD [27]. Molecular mechanisms, including amyloid-$ and tau
pathology, suggest bidirectional relationships between sensory and cognitive decline [2§].
These findings underscore the potential of sensory assessments as early diagnostic tools
for dementia.

9 Conclusion

Sensory dysfunction in old age affects multiple modalities, with significant implications for
quality of life and cognitive health. The high prevalence of impairments underscores the
need for routine sensory screening and multidisciplinary interventions. Future research
should focus on standardized multisensory assessments and sensory-based interventions
to mitigate cognitive decline, particularly in AD. Early detection and management could
enhance elderly well-being and reduce dementia-related burdens.

Table 1: Prevalence and Impacts of Sensory Dysfunction in the Elderly

Sensory Modality Prevalence (%) Associated Risks Interventions
Olfaction >50 (65-80), 80 (>80) Depression, AD risk Olfactory training
Gustation 5 Limited treatment options None widely availabl
Vision 0.7 (65-74), 2.4 (>75) Cognitive impairment, dementia Cataract surgery
Audition 71.5 (>80) Dementia, depression Hearing aids
Tactile 70 (>70) Falls, cognitive decline Proprioceptive trainir
Vestibular 27 (65-70), 54 (>90) Falls, mortality, AD risk Balance training
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