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INSTRUMENT I , ,
I Hearing screening in adults

THE ITALIAN SUN TEST
out to conquer America

Researchers at the Italian National Research Council 

working at the Milan Institute of Biomédical Engineering 

(ISIB) have developed a new screening method that is 

taking the analysis of how well people understand speech 

in noisy environments out into the real world. It is being used 

more and more, including by academics worldwide, and 

has recently been highlighted in the American Journal of 

Audiology. An interview with Alessia Paglialonga, researcher.

I
t ail started with the observation that there are 

significant grey areas in adult hearing, ranging from 

the early stages of hearing loss to more obvious 

symptoms, and that it would be interesting to gain 

insight into these grey areas to ensure that patients 

are diagnosed as early as possible. But like ail grey 

areas, they are poorly defined, often hard to pin down and
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mostly neglected. The challenge successfully taken up by 

the group of researchers at the National Research Council, 

working at the Institute of Biomédical Engineering in Milan 

(ISIB) and now at the Institute of Electronics, Computer 

and Télécommunication Engineering (IEIIT), wastherefore 

more technical than médical. Alessia Paglialonga and 

Gabriella Tognola, under the guidance of Ferdinando 

Grandori, have designed and developed a new test for 

adult hearing screening specifically intended to examine 

hearing ability in one of the most difficult hearing contexts: 

understanding speech in noise.

The SUN Test, Speech U nderstanding in Noise, is 

a simple yet revolutionary analysis method that has 

already proven itself in thousands of patients of ail âges,



and not only within the neat confines of a laboratory, 

but rather out in the streets, in public spaces, in the 

environments where people live their day-to-day lives, 

thanks to spécifié important characteristics such as a 

basic support structure and a very short testing time. 

The test uses the intellig ib ility of single consonants 

through VCV (vowel-consonant-vowel) stimuli, and was 

initially assessed by other researchers at the Research 

Council, and by students, researchers, and lecturers 

at the P olitecnico di M ilano, where the Institute is 

located. H undreds of vo lunteer sub jects in ail âge 

groups also participated in the development phase in 

order to optimise the test procédure. In addition to the 

Italian test, several other language versions have been 

developed including English, German and French, and 

new versions in Portuguese, Spanish and Mandarin 

Chinese are currently being adapted.

Increasing scientific evidence shows that the priority 

for adult hearing ability screening is to identify day- 

to-day d ifficu lties in realistic hearing conditions. To 

do this, we should no longer th ink solely in terms of 

measuring auditory sensitivity -  as thresholds -  but 

a lso a ud ito ry  acuity, fo r exam ple supra-th resho ld  

performance consisting of speech understanding in a 

context of background noise. Based on this principle, 

the objective of the experimental study of the SUN test 

was to develop a new speech-in-noise test to screen 

hearing in the adult population. Since development of 

the test was started in 2009, the research group has 

examined and tested a wide sample population of more 

than 6,000 subjects aged 14 to 95 years, characterized 

by various audiometric thresholds and configurations, 

e ither in contro lled  environm ents like laboratories, 

hospitals, clinics and pharmacies with low background 

noise, or in social environments including the network 

of universities of the third âge, or in noisy open spaces 

(~ 65 dB A) such as streets, squares, and shopping malls. 

The SUN method developed is an effective deafness 

screening test with specific features: it is fast, requires 

less than one minute per ear, even for older subjects, it is 

automated and easy to give and interpret, and is effective 

(thus reflecting real hearing d ifficu lties in daily life), 

robust and stable even with high levels of background 

noise, and finally it is repeatable and reliable. It is based 

on récognition of a sériés of linguistic stimuli without 

meaning, produced in a context of background noise. 

There are three possible results with immediate visual 

significance, like tra ffic  lights: green for “no hearing 

d ifficulty” , amber for “audiological testing advisable” , 

and red for “audiological testing recommended.”

It has been demonstrated that the SUN test confirms 

conventional clinical measurementsof auditory function, 

that it is not influenced by patient âge and is not seen as 

complicated or difficult, meaning that it is well accepted. 

It works irrespective of the level of background noise

The findings of these studies 

were published in the American 

Journal of Audiology in 2013. ^

and as a resuit of its flexible configuration, which can be 

adapted to platforms and portable devices, it is suitable 

for many différent settings, from clinics to waiting rooms, 

from hearing centres to pharmacies.

The legacy of the AHS 2012 conférence

The 2012 Adult Hearing Screening (AHS) conférence 

provided a large, prestigious audience of colleagues 

from ail over the world. Hearing screening for adults was 

the topic of the second édition of the event, organized 

by none other than the director of the research team, 

Ferdinando Grandori, and Alessia Paglialonga, and held 

in Cernobbio (Como) in June 2012. At this event, Alessia 

Paglialonga presented the SUN test to the participants 

on behalf of the group, along w ith its applications, 

and detailed the results of the testing program. It also 

provided an occasion for the Italian group to exchange 

with other professionals representing the w orldw ide 

state of knowledge in the area of hearing. A look at the 

régions where the participants came from shows just 

how représentative the group was: 135 

participants from Europe (52%) with ail the 

others hailing from the rest of the world, 

some 45 professionals from Asia and the 

Middle East (17%), 42 from Canada and the 

United States (16%), 16 from the Australia- 

Pacific région (6%), 13 from South America 

(5%), and finally 11 from Africa (4%).

The legacy of the Como conférence was 

even more va luable  than the  sc ien tific  

and cu ltu ra l experience shared by the 

p a rtic ip a n ts . Several o p in io n  leaders 

on the most current issues in audiology 

en thus iastica lly  accepted an invita tion 

from the local hosts to participate, with 

their own scientific contributions, in three 

research forums on hearing in adult and 

the elderly. The findings of these studies 

were published in the American Journal of Audiology in 

2013. The first Research Forum, on “Hearing Screening 

in Adults and Older Adults” appeared in Volume 22(1) 

in June 2013, while the second and th ird Research 

Forums, on “Aging and Hearing: M echanism s and 

Effects” and “Intervention and Réhabilitation Stratégies 

for Adults and Older Adults” will appear in Volume 22(2) 

in December, but are for the most part already available 

on the online version of the Journal.

The ed itor of the Journal, Larry E. Humes from the

The test uses the intelligibility 

of single consonants 

through VCV (vowel- 

consonant-vowel) stimuli.
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Aging
By the year 2020, 
some 28% of the 

European population 
will be older than 

60 years of âge.

U niversity of Indiana, h igh ligh ted  the know ledge- 

sharing scope of the initiative, and said in his éditorial 

that he is very pleased to improve access to emerging 

stud ies in aud io logy and to provide c lin ic ians and 

researchers with such interesting avenues to explore 

as they move forward in their work. The forum involves 

remote scientific discussions on the topic of hearing 

screening for adults and the elderly, as explained in 

the introduction by Ferdinando Grandori and Alessia 

Paglialonga, and includes contributions from Adrian 

Davis and Pauline Smith from  the UK on problems 

related to healthcare policies in the area of screening, 

from the Italian research team referring to the SUN Test, 

from a German group in O ldenburg led by Melanie 

Angela Zokoll that reports on various speech tests 

in noise fo r m u ltilingual and d iagnostic  screening, 

from Barbara Weinstein from CUNY in New York who 

présents a toolk it for the study of otological function 

in screening of e lderly  sub jects, from  C hryssoula 

Thodi from the European University Cyprus who, on

hearing loss is the most common of the twenty causes 

of moderate to severe disability. 278 m illion people 

suffer from hearing impairment worldw ide. Deafness 

is emerging as one the most important and common 

chronic health issues among adults, and its slow but 

progressive course contributes to the development of 

disabling conditions, almost w ithout the patient even 

noticing. This is one of the reasons why both diagnosis 

and réhabilitation are often neglected.

Screening programs are also inadéquate in général; 

particularly since hearing loss is often considered to be 

a less serious problem in patients with a complex clinical 

State, which is commonly the case in elderly subjects. 

Nonetheless, there is greater commitment to ensuring 

that hearing tests become an increasing part of routine 

care. Various pilot projects concerning hearing in adults 

have been conducted in Europe overthe past few years, 

and both test data and models that have been found 

to be effective are already available. It is important to 

note, moreover, that the value of a good method lies in 

measuring not only hearing loss, but specifically hearing 

disability, and to what extent the réduction in hearing 

performance affects général psychophysical conditions 

and the patient’s quality of life.

The three-year European project known as “AHEAD III

- Assessment of Hearing in the Elderly: Aging and 

D e g e n e ra tio n  - In té g ra t io n  th ro u g h  Im m e d ia te  

In te rven tion ” , carried  ou t in coo rd ina tion  w ith the 

European Commission and the Institute of Biomédical 

Engineering in Milan, has broughttogether 17 European 

partners and 28 independent research experts, with 

the  aim of exp loring stra tég ies and new so lu tions 

fo r screening and treatm ent of hearing d isab ility  in 

adults and the elderly. On the basis of the ICF model 

(International Classification of Functioning, Disability 

and Health) of the W orld Health Organization, the 

experts have developed a new biopsychosocial model 

of hearing disability, taking into account the fact that 

physiological aspects of disability are only a part of the 

patient’s experience, and do not take into account their 

reactions, émotions and changes in their daily activities 

and relationships, for instance. The three différent levels 

of disability that distinguish between the functioning of 

the body, daily activities, and the degree of participation, 

must entail three levels of réhabilitation.

A significant chapter of AHEAD III is dedicated to the 

causes and conséquences of presbycusis, with a survey 

of etio logical and epidem iological factors. The data 

collected will serve as a basis for future research on 

the anatomical and physiological degeneration of the 

auditory system. In addition, a review was conducted 

on ail the sc ientific  data presented in the literature 

concern ing the psychological and social im pact of 

deafness. The partners were then invited to develop a 

protocol for a hearing test with the aim of identifying

The SUN test is fast, tak ing  less th an  one m inu te  per ear.

behalf of many other colleagues, signed a paper on 

monitoring and the results of audiological screening in 

adults, and finally from Anouk Linssen of the Maastricht 

University Médical Centre and other Dutch researchers 

on the costs and benefits of a hearing screening and 

réhabilita tion program in retirem ent homes fo r the 

elderly in the Netherlands.

Hearing in adults in Europe: AHEAD III

Ageing of the population in Western countries is now an 

established reality. By the year 2020, some 28% of the 

European population will be older than 60 years of âge. 

In addition, according to the World Health Organization,
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 The SUN method 

developed is an effective 

deafness that is fast, automated 

and easy to give and interpret 

and is effective.

in particular disorders of central auditory processing 

also in relation to âge, fo r the long itud ina l BASE II 

study, funded by the German Ministry of Education and 

Research, which will concern seventy-year-olds in the 

period 2009-2039.

Concerning methods and techniques for screening, 

various possibilities were considered: audiograms on 

pure tones, questionnaires, speech tests, tests of the 

central hearing system, acoustic otoemissions, auditory 

evoked potentials, online and té léphoné screening, 

genetic screening. Ail the m ethods were assessed 

on the basis of various factors: test target, sensitivity, 

specificity, reliability, duration, âge lim it, functional, 

skill or understanding requirements, need for training 

of patients and investigators, interprétation of results,

dependency on éducation, culture or language of the 

subjects, need for a controlled environment to perform 

the test, ability to offer a pass/refer resuit, ease of use 

of technology, hygiene requirements, acceptance by 

patients, and costs per tested patient. Alongside the 

methods, the researchers also focused on intervention 

stratégies following screening and, in this regard, a pilot 

Project was conducted in Cyprus including more than 

two thousand elderly subjects from retiree organizations 

and social centres, and various other screening and 

intervention initiatives for adults and elderly subjects, 

many of which were developed in Italy.

The AHEAD III project contributed to the création of the 

first édition of the AHS international conférence which 

was held in C ernobbio, Como, in 2010. It brought 

to g e th e r spec ia lis ts  in aud io logy, ENT m edic ine , 

hearing sciences, communication disorders, biomédical 

engineering, psychology, genetics, neurology, geriatrics, 

health administration, epidemiology and other relevant 

areas, and launched the new tradition of organizing a 

broad and prestigious biennial event, that was repeated 

in 2012. Again in 2014, it will be proposed as part of 

the HEAL (HEaring Across the Lifespan) event, to take 

place again in Cernobbio, Lake Como from 5 to 7 June 

(www.heal2014.org). I

With Age Cornes Respect
Join the Age UK Hearing Aids Team

Age UK Hearing Aids - 
A trusted name that delivers results.

The A ge UK Group has team ed up w ith leading hearing 

specia lis t UK Hearing Care to form  Age UK Hearing Aids.

W e are looking fo r ded icated Hearing Aid A udio log ists  

w ith a drive to de liver an outstanding service w ith a highly 

professiona l approach and patient centred attitude.

Help em pow er people to m ake inform ed décis ions about the ir 

hearing. You will have full flex ib ility  on w hat you fit, a llow ing 

you to p rescribe the m ost appropria te  hearing so lu tions fo r the 

patient needs at a price tha t is reasonable and fair.

A ge UK H earing A ids recognise and reward on custom er 

satisfaction.

If you are w orking as a H earing Aid Aud io log is t and w ish to give 

high levels o f patient service then we w ould love to ta lk to  you.

Be part o f som ething différent and jo in the Age UK Hearing  

Aids team.

To find out more contact:
Clare Kewney HAD, FdSc, FSHAA, BHTA Hearing Sector Chair 

HR & Business Development Director

0 7 8 7 2  4 7 0 1 7 1
recruitment@ukhearingcare.co.uk

Visit www.ukhearingcare.co.uk/Vacancies/recruitment.aspx to view 

our full job spécification and current vacancies.

Age UK Hearing Aids is a trading name of UK Hearing Care Management Services Ltd (registered in England and Wales 8364706) 
working in association with Age UK Trading Ltd. Age UK Trading Ltd is a trading subsidiary of Age UK (charity number 1128267) and 
donates its net profits to that charity. UK Hearing Care Management Services Ltd uses the name ‘Age UK ' under licence agreement 

with Age UK Trading Ltd.

^«HEARING CARE
working w ith

ageuK
Improving later life
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