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Ageing

✓ Molecular, cellular and tissue age-related changes

✓ Accumulation of chronic diseases
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Hearing loss
Epidemiology

✓more than 5% of the world’s population have a reduction in hearing that affects 
the quality of life and it is estimated that by 2050 1 in 10 people will have a 
disabling hearing loss [OMS]

✓In Italy there are 7 million people with hearing problems (12% of the population)

✓In over65 1/3 person affected; 50% over 80 y



Age-related hearing Impairment

✓ARHI (Age-related hearing Impairment) is one of the predominant degenerative condition 
in aging

✓Presbyacusis has been defined as hearing impairment associated with various types of 
auditory dysfunction, peripheral or central, that begins at the high frequencies

✓Bilateral, symmetrical, and slowly progressive.

✓Earlier in males



✓Genetics: about 55% of ARHI in older adults can be ascribed to heritability

✓Gender and Hormonal Factors: earlier in males than in females (receptors for 
steroid hormones in the cochlea).  

✓ fluctuations in hearing thresholds observed during the menstrual cycle

✓ estrogen therapy slowed the development of ARHI in postmenopausal women. 

✓Environmental Factors: exercise, smoking, and diet, excessive noise, ototoxic 
medications (primarily aminoglycoside antibiotics and anticancer agents of the 
cisplatin class), and industrial solvents

✓Diseases: diabetes, cardiovascular disease, viral or bacterial infections

Age-related hearing Impairment
Modulating factors



Hearing loss
Other causes

Hearing loss in older adults. A. Walling, G. Dickson

✓Conductive
▪ Obstruction EAC: cerumen, foreign body, OE, osteomas

▪ Impairment of tympanic membrane function: tympanosclerosis

▪ Middle ear conditions: OM, otosclerosi, cholesteatoma

✓ Sensorineural
▪ Autoimmune disease

▪ Trauma

▪ Infections (meningitis, labyrinthitis)

▪ Neuroma

▪ Meniere disease

https://www.semanticscholar.org/author/A.-Walling/47154424
https://www.semanticscholar.org/author/G.-Dickson/47260552


Vestibular disfunction
Epidemiology & Etiology

✓The overall prevalence in adults aged over 40 in the USA is 35.4% [Allen et al]

✓Peripheral vestibular dysfunction was the principal cause of dizziness in 56% of patients older 
than 50 years [Iwasaki et al]

✓Age-Related Vestibular Loss:
✓ Neuronal and hair cell loss

✓ Degeneration of the vestibular ganglion (Scarpa’s ganglion) and nerve

✓ Reduction in otoconia mass and changes in fragment formation

Modulating factors: smoking, hypertension, and diabetes

➢Vestibular disorders:
▪ Positional vertigo
▪ Meniere's disease
▪ Vestibular schwannoma
▪ Head injuries
▪ Infections
▪ Drugs



Smell and Taste
Epidemiology & Etiology

✓Olfactory dysfunction is clinically relevant in about 3%–8% of the 
general population [Smoliner, 2013]

✓62.5% of 80 to 97 years old had an olfactory impairment [Postgrad Med 
J 2006].

✓Survey NHANES 2013–2014: taste impairment in 17.3% of population 
> 40 y [Liu et al]



Multifactorial etiology:

▪ Age-related qualitative and quantitative changes

▪ Covid-19

▪ Upper respiratory infection

▪ Head injury

▪ Polypharmacotherapy

▪ Tooth loss 

▪ Reduction in saliva production

▪ CKD 

▪ Cancer

▪ Oral mycosis

▪ Hypothyroidism

▪ Neurodegenerative disorders

Smell and Taste
Epidemiology & Etiology



Visual Impairment
Epidemiology

✓3.22 million people in the United States suffer from visual  impairment

✓The Centers for Disease Control and Prevention (CDC) and the National Centers for Health Statistics 
(NCHS) estimate the prevalence of significant visual impairment among Americans age 18 to 44 
with vision loss is 5.5%; the prevalence in those age 45 to 74 is approximately 12% and is rising to 
more than 15% for those 75 and over. 

✓After age 85, one in four older people are vision-impaired

✓2004: the total financial cost to the United States of visual impairment and blindness in US residents 
aged 40 and older was estimated at $35.4 billion.



“Normal” Age-Related Changes in Vision

✓Loss of accommodation – crystalline lenses lose flexibility; ciliary muscles lose tone

✓Loss of low-contrast acuity – decreased transmission of ocular media; decreased pupil size

✓Increased sensitivity of glare – increased light scatter in cornea, lenses, retina, vitreous body

✓Increased difficulty with dark adaptation – losses in ocular transmittance and pupillary miosis

✓Loss of color discrimination – smaller pupil diameter, reduced light transmission though the lens

✓Loss of attentional visual field – decline of higher-order visual processes

✓Increased difficulty with visual reading ability – related to attentional visual field, low-contrast 
acuity and slower saccadic performance in eye movements

Visual Impairment
Etiology



Age-Related Causes of Visual Impairment

✓Macular degeneration > reduced visual 
acuity, Loss of central visual field and contrast 
sensitivity

✓Diabetic retinopathy > Reduced visual 
acuity; Scattered central scotomas

✓Cataract > Reduced visual acuity; Sensitivity to 
glare; Altered color perception; Image distortion

✓Glaucoma > Loss of peripheral visual fields

Visual Impairment 
Etiology



Trajectories of ageing

Ferrucci L. et al. J Endocrinol Invest 2002
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Frailty

"clinical syndrome that involves 
multiple physiologic systems, 
characterized by decreased reserve 
and impaired ability to respond to 
stress, identifies individuals at high 
risk of developing adverse health 
outcomes"

Hazzard’s Geriatric Medicine and Gerontology, Seventh Edition

Clegg, Andrew et al. “Frailty in elderly people.” The Lancet 381 (2013): 752-762.



Frailty models

A) The frailty phenotype (proposed and validated by Fried and colleagues in the Cardiovascular Health Study). B) 

Accumulation of deficits approach proposed by Rockwood and colleagues. 



Frailty
Epidemiology

✓A systematic review reported that the overall prevalence of frailty, in community-dwelling 
adults aged 65 and older is on average 10.7% (range 4.0%–59.1%)

✓The prevalence of frailty varies enormously among studies according to different definitions, 
countries, and setting

✓The prevalence of frailty in institutionalized older adults varies from 29.2% to 68.8%

✓In older hospitalized patients, the frailty prevalence varied from 27% to 80%



Falls

Delirium

Disability

Mortality

Low physical function

Depression, anxiety, social isolation

Malnutrition, Sarcopenia

Cognitive deficits

FRAILTYS.I.

Risk Factors

Outcomes

Potential biological 

mechanisms linking 

Sensorial Impairment 

and Frailty



✓2956 participants (mean 
[SD] age, 79 [4.6] years)

✓A composite score of 6 
or less and a score for 
each component (balance, 
gait speed, and chair 
stands) of 2 or less 
indicated poor 
performance

✓Pure tone audiometry; 
normal hearing (BPTA25 
dB HL), mild hearing 
impairment (BPTA of 26-40 
dB HL), moderate hearing 
impairment (BPTA of 41-60 
dB HL), or severe hearing 
impairment (BPTA>60 dB 
HL)

✓FU up to 8-9 y





✓n = 2156

✓F 52.9%

✓Mean age was 66.9 
(±5.2) years 

✓Depression and anxiety: 
Hopkins Symptom 
Checklist (HSCL)-10. 

✓Visual acuity was 
assessed using Snellen 
charts at a distance of 6 
meters

✓Self-reported HL

International Journal of Geriatric Psychiatry, 2018



Chemical Senses, 2016, Vol 00, 1–8



✓A total of 141 community-dwelling older Japanese 

✓69 men and 72 women; mean age 73.0 years

✓AWGS sarcopenia was observed in 12 participants (8.5%)

✓The prevalence of olfactory impairment was 67.4% in 
the total population

✓The prevalence of gustatory impairment for salty and 
sweet taste was 40.4% and 9.2%

Results: …significant association of olfactory impairment 
and ASMI (less than the cut-off value and Asian Working 
Group for Sarcopenia sarcopenia) in women, after 
adjustment.

M Harita et al.DOI: 10.1111/ggi.13621

a) OE “sarcopenia subset” score (three odorants: Japanese 

cypress (hinoki), wood and roasted garlic) for each Asian

Working Group for Sarcopenia sarcopenia status.



✓n = 757 pz >65 aa

✓FU at 2 and 4 y

✓memory, language, 
and visual-spatial
ability

✓UPSIT test – 40 
item

D.P. Devanand, 2014 American Academy of Neurology



✓1984 older adults

✓mean age 77.4 years

✓No cognitive impairment at 
baseline

✓FU 6y

✓Incident cognitive 
impairment: 3MS score < 80 
or a decline in 3MS > 5

✓PTA





✓Cross-sectional study nested in the 2017 “Delirium Day” project.

✓Patients 65 years and older admitted to acute hospital medical wards, emergency departments, rehabilitation 
wards, nursing homes, and hospices in Italy

✓3038 patients were included; delirium prevalence was 25%.

1525-8610/ 2020 AMDA e The Society for Post-Acute and Long-Term Care Medicine.



✓1952 pts ≥60y

✓PTA



✓1774 participants aged 40 
to 90 at baseline.

✓Scandinavian Odor-
Identification Test (SOIT), 
Subjective olfactory
impairment

✓Assessment of Dementia 
at Baseline and 5- and 10-
year Follow-up

✓Mean age at baseline was 
63.5 +- 12.7; F 54%

EKSTROM ET AL. 2017 JAGS



✓ 1146 participants with HI > 70 y, 

✓ FU 8 y

✓ HI was associated with a 20% increased 

mortality risk compared with normal hearing 

(hazard ratio = 1.20, 95% CI: 1.03–1.41).



Low physical function

Depression, anxiety, social isolation

Malnutrition, Sarcopenia

Cognitive deficits

FRAILTYS.I.

Risk Factors

Outcomes

Potential biological 

mechanisms linking 

Sensorial Impairment 

and Frailty
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Mortality



Random-effects meta-analyses of 
the cross-sectional association 
between vision impairment and 
frailty. Green diamonds are the 
estimated pooled odds ratio (OR) 
for each meta-analysis; box sizes 
reflect the relative weight 
apportioned to studies in the meta-
analysis. N=10,095 



Visual impairment as predictors of pre-frailty or frailty Pre-frailty or frailty as predictors of visual impairment

✓ non-visual impairment/non frail

✓ Physical frailty phenotype

✓ Subjective – self reported VI

✓ 5 y FU



Sixteen articles reported 
acceptable measurements of 
both hearing loss and frailty



Conclusions: The findings of 

this systematic review and 

meta-analysis of observational 

studies suggest that hearing 

loss increases the risk of frailty 

in later life. Whether this 

relationship is causal remains 

to be determined.



Clinical Interventions in Aging 2022:17 675–683

Community-dwelling individuals 

aged 60 years and older

FRAIL scale and categorized as 

robust, prefrail and frail

Self reported SI

3985 participants, 41.5% male

Median age was 66 y



✓3547 participants aged >= 
40 years

✓Self reported olfactory 
dysfunction sOD and 
gustatory dysfunction sGD 
and measured olfactory 
dysfunction mOD and 
gustatory dysfunction mGD 

✓Frailty was operationalized 
using a 39–item frailty 
index FI

International Forum of Allergy & Rhinology

Conclusion: Self-reported chemosensory dysfunction and mOD are independently associated with measures of frailty



FRAILTYS.I.

?

«Sensorial Frailty»

Potential biological mechanisms linking Sensorial Impairment and Frailty



Agenda

✓SI are highly prevalent among older people…but too many times overlooked -> screening of SI

✓Multidisciplinary pharmacological and non pharmacological (devices, rehabilitation programs, 
strategies to improve abilities, environment changes) treatment of S.I. and risk factors

✓Holistic, patient-centered approach



Grazie per l’attenzione!
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