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Early detection of hearing loss in older adults: the
public audiology service in ltaly, 2021-2023
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Cover figure. A and B, regional prevalence x 100,000 population of consultant medical au-
diologists and technicians registered in 2025; G and D, regional prevalence x 100,000 of pure
tone and speech audiometry tests performed in 2023.

Summary

Objective. With the rise in life expectancy and increased age-related hearing loss (ARHL), au-
diological assessment is essential to enable prevention of cognitive decay associated with social
isolation. This study evaluates audiological services in Italy to support future research, prevention
strategies, and public health policies.

Methods. We analysed national audiological service data in Italy from 2021 to 2023, focusing on
the use of pure-tone and speech audiometry. Service provision was examined in relation to popula-
tion size, estimated ARHL prevalence, and availability of specialised personnel.

Results. The number of pure tone audiometry tests rose from 634,996 in 2021 to 790,245 in 2023;
speech audiometry tests increased from 179,279 to 230,008, respectively. The national prevalence
of pure-tone and speech audiometry tests performed in 2023 was 1340.1 x 100,000 and 390 x
100,000, respectively. Delivery of audiometry tests varied by area, with the North-East exhibiting
the highest prevalence of speech audiometry tests in 2023, whereas pure tone tests were more
more prevalent in the North-West of the country. The availability of audiology professionals was lim-
ited, with a just 2.16 consultant medical audiologists and 1.82 technicians per 100,000 residents.
Conclusions. The supply of audiology tests perfomed in Italy during 2021-2023 was insufficient
to meet the growing demand for hearing assessments among the aging population. However, the
effectiveness of any screening audiological programme depends not only on the availability of well-
trained specialists, but also on effective education programmes for the general population.
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Introduction

The current global increase in life expectancy has led to an
increasingly aging population, with serious challenges arising
for public health policies to plan adequate prevention and care
strategies for the elderly. Among sensory functions, hearing is
the one that deteriorates most significantly with aging '. Age-
related hearing loss (ARHL) leads to a drastic reduction in
daily and social activities, resulting in reduction of autonomy,
social exclusion, isolation 2, and cognitive decline, which may
lead to dementia *, conditions considered public health priori-
ties by the World Health Organization (WHO) *©.

In Italy, dementia affects about 1 million people, while
another 900,000 suffer from mild cognitive impairment.
The socioeconomic impact is enormous, as nearly 3 mil-
lion people (including family members and caregivers) are
involved in the care of these patients °. Audiological tests
may therefore be useful in clinical assessment and in iden-
tifying patients at risk of cognitive impairment ’, thereby
enabling prevention 8. Clinical hearing assessments are
primarily based on pure tone audiometry and speech au-
diometry, traditionally performed manually by hearing
specialists (consultant medical audiologists or audiologist
technicians) °. The first signs of hearing loss are usually
reported by patients as difficulty in understanding speech,
especially in noisy environments '°. Speech audiometry
thus plays a crucial role to help identify early cognitive
impairment in the elderly ''.

The aim of this study was to assess the supply audiology ser-
vices in Italy in relation to the population needs.

Materials and methods

Data sources

Healthcare service data were collected from the National
Agency for Regional Health Service (AGENAS) database
on outpatient specialist services performed in Italy in 2021,
2022, and 2023. The AGENAS data do not report an esti-
mated proportion, but instead provide the actual total num-
ber of tests performed by each region. We extracted and
analysed data related to diagnostic outpatient activities in
the field of Audiology, focusing on facilities and Audiology
Services operating within the Italian National Health Ser-
vice (SSN) and publicly funded private institutions. Specifi-
cally, we analysed procedures related to sensory functions
by extracting hearing evaluation tests.

Diagnostic tests
We focused on first-level diagnostic exams necessary to
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identify hearing function: “pure-tone audiometry” and

“speech audiometry”.

Data concerning healthcare professionals for year 2025

were collected from the National Federation of the Orders

of Physicians and Dentists (FNOMCeO) for medical doctors
trained in Audiology and Otoneurology (consultant medical
audiologists), and from the National Federation of the Or-
ders of Technical Health Professions (FNOTSRM-PSTRP)
for “audiology technicians”. The number and regional distri-

bution of professionals are shown in Cover figure and Table I.

To assess whether the demand for Audiology services is

fulfilled across the territory, we considered the following

parameters:

e frequency distribution of the Italian population on 31
December 2023, by region;

 estimated prevalence of ARHL;

e regional number of either types of audiometry tests per-
formed per 100,000 population;

e regional prevalence of registered consultant medical
audiologists and techincians per 100,000 population in
2025.

The size of the elderly population (i.e., individuals over 65

years) was also considered to estimate the future demand

for audiological services.

Statistical analysis

The statistical analysis was performed using Stata 16.1
(Stata corporation, College station, Texas, USA) and Mi-
crosoft Excel. The study was conducted in accordance with
the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) Statement: guidelines for report-
ing observational studies, and is part of the study approved
by the Ethical Committee of the University of Milan (IRB
approved 10.12.24).

Current data from 2023 were compared with those from
2021 and 2022 through a descriptive analysis. The main
variables analysed and compared were the regional preva-
lence of pure tone and speech audiometry tests performed.
Prevalence was examined across 5 major geographical ar-
eas: North-West (Piedmont, Aosta Valley, Lombardy, and
Liguria), North-East (Trentino Alto Adige, Veneto, Friuli
Venezia Giulia, and Emilia Romagna), Central (Tuscany,
Umbria, Marche, and Lazio), South (Abruzzo, Molise,
Campania, Calabria, Basilicata, and Apulia), and Islands
(Sardinia and Sicily). Linear correlation was tested between
the regional prevalence of consultant medical audiologists
or technicians and the regional prevalence of either type of
audiometric tests delivered.
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Table I. Regional prevalence of audiometry tests (pure-tone vs speech) performed in Italy in 2023 per 100,000 residents; and regional prevalence
of consultant medical audiologists and technicians registered in 2025, per 100,000 residents.

Pure-tone audiometry

Speech audiometry Consuntant medical

Audiology technicians

per 100,000 inhabitants per 100,000 audiologists per per 100,000
inhabitants 100,000 inhabitants inhabitants

1 AOSTA VALLEY 1836.8 76.5 0.81 0.81
2 LIGURIA 1310.9 488.8 2.32 0.66
3 LOMBARDY 1391.7 680.6 1.48 1.34
4 PIEDMONT 1380.9 722.3 1.81 2.31
5 TRENTINO-ALTO ADIGE 1634.3 655.5 1.29 1.29
6 VENETO 1596.7 341.2 3.73 2.04
7 FRIULI VENEZIA GIULIA 1851 376.4 2.43 1.26
8 EMILIA-ROMAGNA 2088.8 651.2 1.84 2.76
9 TUSCANY 1109.3 247.3 3.39 1.83
10 UMBRIA 14415 56.4 1.64 1.06
11 MARCHE 1456.7 209.3 1.15 1.08
12 LAZIO 1225.8 132.1 2.41 1.96
13 ABRUZZ0 1237.2 135.7 1.89 1.42
14 MOLISE 1622.3 798 3.8 1.73
15 CAMPANIA 878 358.9 2.2 1.72
16 APULIA 1367.7 52.2 1.31 2.16
17 BASILICATA 1160.5 52.1 1.88 1.31
18 CALABRIA 1115.5 222 3.05 1.69
19 SICILY 1068.8 303.9 2.7 213
20 SARDINIA 942.6 86.5 0.51 2.16

ITALY 13401 390 2.16 1.82

Results which aligns with the proportion of elderly residents in

A nationwide increase in audiological services was record-
ed from 2021 to 2023 in Italy (Fig. 1A-B). In particular, for
pure-tone audiometry, 634,996 tests were recorded in 2021,
increasing to 705,990 in 2022, and 790,245 in 2023.
Similarly, for speech audiometry 179,279 tests were recorded
in 2021, increasing to 206,637 in 2022 and 230,008 in 2023.
However, a significant difference in the prevalence of pure-
tone and speech audiometry tests was found across the
country (Fig. 2A-B). Based on the Italian population on 31
December 2023 (equal to 58,971,230 inhabitants, accord-
ing to the Italian National Institute of Statistics [ISTAT] '2):
* 1340.1 pure-tone audiometry tests were conducted per
100,000 inhabitants.

* 390 speech audiometry tests per 100,000 inhabitants.
The latter discrepancy reflects the specific role of speech
audiometry, which is mainly used for diagnosing central
hearing loss in the elderly. Interestingly, speech audiom-
etry exams represent 22.5% of the total audiometric tests,

Italy (24.1%) 2.

The analysis of the regional coverage of audiological servic-
es in 2023 showed an uneven distribution. For pure-tone au-
diometry, the North-East had the highest coverage (1,815.6
per 100,000). For speech audiometry, higher prevalence
was seen in the North-West (668.9 per 100,000) followed
by the North-East (493.4 per 100,000), while the Centre,
South, and Islands had lower prevalence (172.4, 227.3 and
250.3, respectively) (Fig. 2A-B). The geographical distribu-
tion of prevalence of pure-tone and speech audiology tests x
100,000 can be seen in Cover figure and Table 1.

The supply of audiologists in Italy in 2025 was low, with a
national prevalence of 2.16 consultant medical audiologists
and 1.82 technicians per 100,000 residents (Tab. I).

No linear correlation was found between regional preva-
lence of consultant medical augiologists or techicians per
100,000 in 2025 and regional prevalence of either type of
audiology tests per 100,000 performed in 2023.
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Pure tone audiometry tests performed in Italy, 2021-2023
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Figure 1. A) Frequency distribution of pure-tone audiometry tests performed in Italy, by calendar year; B) Frequency distribution of speech audiom-

etry tests performed in Italy, by calendar year.
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Figure 2. A) Prevalence per 100,000 population of pure-tone audiometry tests performed in Italy in 2023, by geographical area; B) Prevalence per
100,000 population of speech audiometry tests performed in Italy in 2023, by geographical area.

Discussion

ARHL is one of the most frequent chronic conditions affect-
ing older individuals. In the Framingham study, conducted in
the US during 1983-1985 on individuals aged 59-87 years,
41% had an hearing problem . In Europe, approximately
30% of men and 20% of women are affected by a hearing
loss equal to or greater than 30 dB HL at the age of 70, rising
to 55% in men and 45% in women at 80 years ',

In Italy, there are more than 14 million people over the age of
65 — about 24% of the population — and this number is continu-
ously increasing >, making the issue of elderly care and the
demand for services, including audiology, even more pressing.
Among the numerous implications of hearing loss, the aug-
mented risk of cognitive impairment should be acknowl-
edged: a 10 dB HL worsening in hearing thresholds has
been associated with a 16% increased risk of dementia '°.
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Dementia and cognitive impairment are considered global
public health priorities by the WHO !¢, thus ensuring ade-
quate hearing should be a primary concern for public health.
In particular, a recent study highlighted that older adults
with moderate cognitive decline exhibit longer response
times when recognising sentences in noisy environments.
This finding supports the potentially crucial role of speech
audiometry to help identify early cognitive impairment in
the elderly. 7. Audiological tests may therefore be a valu-
able and cost-effective tool in clinical assessment and in
identifying patients at risk of cognitive impairment ’, there-
by enabling prevention ®.

Collaterally to hearing loss, senescence of the inner ear also
leads to age-related deterioration of the vestibular system,
known as presbystasis. Balance disorders affect 20-30%
of individuals over 65 years '8. Dizziness and instabil-
ity in older adults increase the risk of falls and disabling



injuries '°. Prevention requires timely diagnosis and reha-
bilitative treatments by qualified specialists, posing seri-
ous challenges to healthcare, economic, and social systems
worldwide *.

In Italy, 790,245 pure-tone and 230,008 speech audiom-
etry tests were performed in 2023 across the entire country.
When taking into account these results, it should be pointed
out that the data do not refer to individual patients but are
cumulative, and may, in exceptional cases, include repeated
procedures on the same person.

Despite this limitation, the observed annual increase in au-
diology tests in Italy is noteworthy, especially considering
that the 3-year period considered in this study (2021-2023)
was still influenced by the COVID-19 pandemic.

While this trend may partially reflect a post-pandemic re-
covery, it could also suggest a broader and growing demand
for hearing care. This may be associated with factors such
as the growing burden of ARHL and increased awareness
of hearing health among the general population. However,
further research is needed to more precisely estimate the
unmet needs among the elderly population.

This finding is in contrast with the data of other European
countries, such as the UK, where the pandemic worsened
pre-existing challenges in audiology care .

However, the overall coverage of the audiological network
in Italy is still insufficient to meet the needs of the general
population. Considering the size of population > 65 years
of age and the respective ARHL prevalence of 30-35%,
around 4.9 million individuals in Italy are at risk of deaf-
ness and require audiological evaluation. Assuming that all
pure-tone audiometrc tests in 2023 (n = 790,245) were per-
formed on patients older than 65 in Italy, only 1 out of 6-7
elderly at increased risk of ARHL were screened.

When including speech audiometry, which is more accu-
rate for assessing hearing-related cognitive impairment in
the elderly, the gap between need and service provision be-
comes even wider.

Another aspect that emerges from our analysis is that
the availability of audiological professionals was low, as
shown in Table I, with a national average of 2.16 consultant
medical audiologists and 1.82 audiometry technicians per
100,000 population. The prevalence of audiology special-
ists was fairly homogeneous across Italy in 2025, with the
exception of lower figures in some regions as Sardinia (0.51
per 100,000) and Valle d’ Aosta (0.81 per 100,000).

The limited availability of hearing specialists in Italy is evi-
dent when comparing data from other countries, also out-
side of Europe. For example, a recent report from the U.S.
Annual Workforce Data, reported 4.1certified audiologists

Early hearing loss detection in Italy

for every 100,000 residents in USA in 2023 2. In 2014,
across health care referral regions, the rates of audiograms
performed per 100,000 patients varied from 166 to 12,021
in USA . However, the USA has a healthcare system based
upon private and voluntary health insurance, whereas Italy
has a universal health system funded by central taxation.
The type of health system may also explain the low use of
speech audiometry test in Italy during 2021-2023. Indeed,
speech audiometry is often considered the gold standard in
hearing assessments for diagnosing central auditory process-
ing disorders and is typically conducted by consultant medi-
cal audiologists or audiometry technicians 2*. Nevertheless,
its limited use in Italy may be related to multiple causes, in-
cluding restricted time allocated for each consultation. Since
speech audiometry is more time-consuming than pure-tone
testing, it may be less frequently performed in public health-
care settings, where clinicians are required to adhere to tight-
er scheduling constraints compared to private practice.

In 2022, Parmar et al. >* has demonstrated that speech au-
diological tests, despite being recognised as useful in guid-
ing audiological diagnosis and the fitting of hearing aids,
are underutilised, especially by healthcare personnel in the
public sector, due to longer execution time, since time and
resources are often poor. Additionally, the lack of guide-
lines or recommendations limits the use of speech audiom-
etry. In particular, private healthcare providers use speech
tests more frequently than those working in the public sec-
tor. Therefore, the inclusion of speech audiometry tests in
national clinical guidelines could increase their consistent
use withing the national health service.

As the proportion of people over 65 is continuously increas-
ing in many countries, including Italy, whose resident el-
derly population exceeds 14 millions 2, the future demand
for audiology services is expected to rise significantly.
Nonetheless, the training of qualified professionals in man-
aging hearing and balance disorders is essential for the sus-
tainability of healthcare systems.

This study has several limitations that should be acknowl-
edged, since the national databases utilised might not fully
capture the complexity of clinical practice or regional dis-
parities in service delivery. First, the province of registration
of audiologist specialists with the respective professional
council does no necessarily correspond with their area of
clinical practice. Additionally, the AGENAS database does
not record the patients’ age. Moreover, within the Italian
healthcare context, some audiological assessments may take
place through private outpatient services not funded by the
Italian national health service, thus underestimating the total
volume of audiological assessments performed. On the other
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hand, particularly in private practice or in peripheral centres,
audiometric tests are typically performed by otolaryngolo-
gists. Limiting the analysis to audiologists may therefore
lead to an underestimation of the total number of medical
consultants involved in audiometric testing; in any case even
after accounting for the additional contribution of otolaryn-
gologists, the prevalence of audiometric tests performed in
Italy during 2021-2023 was still low. Moreover, no correla-
tion was observed between regional prevalence of consultant
medical audiologists or technicians and prevalence of either
types of audiometric tests performed by region. Indeed, the
effectiveness of any screening program depends not only on
the supply of well trained specialists who perform audio-
metric test or to the availability of audiological services, but
also on the shared guidelines among practitioners, including
primary care physicians, and effective education programs
to the general population. The implementation of hearing
prevention campaigns targeted to inform and educate older
adults might help to overcome the cultural resistance to un-
dergoing audiological testing.

Conclusions

ARHL is one of the most frequent chronic conditions af-
fecting older adults, significantly increasing the risk of de-
veloping mild cognitive impairment and dementia. Audi-
ology screening is a valuable and cost-effective tool for an
early detection of ARHL, ensuring adequate interventions
to prevent neurological decay. The availability of hearing
specialists in Italy is low compared to population needs
and to other high-income countries. Since the proportion
of people over 65 years is increasing in several high in-
come countries, including Italy, the demand for audiol-
ogy services will inevitably increase. The low number of
speech audiometry tests performed in Italy under the na-
tional health service may be explained by lack of public
funds to sustain audiology services combined with low
awareness of risk of dementia associated with hearing loss
in the general population. However, late detection of hear-
ing loss increases the risk of neurological decline and as-
sociated disability, with elevated direct and indirect costs
for the society as a whole.
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