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Abstract

Since 1993, Brazil’s public Unified Health System (SUS) has been enhancing the provision of hearing healthcare services, ranging from pre-
vention to intervention. The provision of quality services is challenged by the country’s large size, socio-economic contrasts, poorly distrib-
uted infrastructure, and the concentration of qualified audiology professionals in metropolitan areas. It is estimated that 14 million Brazil-
ians have a disabling hearing impairment — a number already beyond service capacity. Increased life expectancy enlarges the prevalence of
hearing impairment, further saturating the system. Ongoing societal changes call for alternative approaches to healthcare — one of them be-
ing telehealth. This paper describes the milestones in the development of hearing healthcare public policies in Brazil and discusses the main
concepts behind the provision of services via telehealth and the implementation of the Brazilian Telehealth Networks Program. Furthermore,
the results and implications of research on remote hearing aid fitting, conducted at Bauru Dental School, are presented. This review indicates
that issues such as shortage of audiologists, lack of the use of real ear measures, and patient absenteeism could be mitigated by incorporat-
ing remote hearing aid fitting routinely in public hearing healthcare clinics. But in order to implement this approach, more constructive in-
teractions among different stakeholders is required. Overall, telehealth has the potential to help healthcare providers meet the demands of a
technologically increasing society.
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TELECONSULTAS RELATIVAS A LOS AUDIFONOS EN BRASIL - REVISION
Resumen

A partir del afio 1993 el sistema sanitario de Brasil (SUS) va aumentando la prestacién de los servicios sanitarios relativos al aparato auditi-
vo, desde la prevencion hasta la intervencion. Garantizar una alta calidad de los servicios es un reto debido a la gran superficie del pais, las
diferencias socioecondmicas, una infraestructura mal distribuida, asi como por el hecho de concentrarse los audidlogos en los terrenos urba-
nos. Se estima que 14 millones de brasilefios padecen una pérdida de la audicién discapacitante — este nimero ya hoy dia supera las posibi-
lidades del sistema. El aumento de la esperanza de vida origina el crecimiento en la frecuencia de los trastornos auditivos, lo cual sobrecarga
incluso mas el sistema. Los cambios sociales que estdn en curso requieren métodos sanitarios alternativos, uno de los cuales es precisamen-
te la telesalud. El presente trabajo describe los hitos del desarrollo de la politica publica de Brasil, relativos a la asistencia sanitaria con res-
pecto al aparato auditivo. Ademas, se discuten las suposiciones principales relativas a la prestacion de los servicios por medio del método de
telesalud y la puesta en marcha del programa de La Red Nacional de Telesalud de Brasil (Brazilian Telehealth Networks Program). El traba-
jo presenta también los resultados y las recomendaciones con relacion a las investigaciones que tienen como fin adaptar los aparatos audi-
tivos a distancia, llevadas a cabo en la Escuela Superior de Estomatologia de Bauru. La revision descrita demuestra que los problemas tales
como un namero insuficiente de audi6logos, el hecho de no utilizar las mediciones realizadas al oido real en vivo asi como el de no compa-
recer los pacientes a las consultas pueden quedar aliviados a través de la implementacién de forma fija en los centros sanitarios que se ocu-
pan del aparato auditivo de la adaptacion de los audifonos a distancia. No obstante, para poder implementar este método se requieren unas
interacciones mas constructivas entre los diferentes socios. En general, el método de telesalud conlleva un potencial que les puede ayudar a
los prestadores de servicios sanitarios a hacer frente a las necesidades de una sociedad que se desarrolla desde el punto de vista tecnoldgico.
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TENTEKOHCYJIbTAIVN OJIA HYJK] CJIYXOBbBIX AIIITAPATOB B bPA3VJIN
- Ob30P

Nsnoxenne

C 1993 ropa cucreMa couMaabHOro 3gpaBooxpanenusa B bpasywnun (SUS) yBennunBaet npegocrapieHe 3TpaBOOXPaHUTETbHBIX YCIYT
B 00/1aCT! OPraHOB CITyXa, HAYMHAaA C MPO(UIAKTUKY, 3aKaHINBas BMeIaTenbcTBoM. ObecedeHne BbICOKOTO KaueCTBa YCIYT ABIA-
eTcst IpO6/IEMOII B CBS3Y CO 3HAYUTENIbHBIMI MAaCLITAO0M CTPAHBI, COLMATbHO-9KOHOMIYECKMI PA3INYNUsAMY, C1ab0 PasBUTOI NH-
dpacTpykTypoit, a TaKXKe COCpefoToYeHneM KBanudUIMpPpOBaHHbBIX ayAOIOrNYeCKIX KaZipoB Ha TOPOACKNX Tepputopusax. Viccmeno-
BaTe/M OLEHUBAIOT, YTO 14 MIUIMOHOB 6pasuniilieB CTPAfiaeT OT BbI3BIBAIOLIEI MHBAIMAHOCTD TYTOYXOCTHU — 9TO YMC/IO yKe ceryac
TIpeBbIIIaeT BO3MOXKHOCTY CUCTEMBI. YBeIIIeHre CpeffHell IPOJO/KUTETbHOCTI KIU3HY BBI3BIBAET POCT KOMMYECTBA CIyJaeB MOAB-
neHus nedeKToB CIyXa, 4TO ellé cuibHee oOpeMeHsieT cucreMy. [Iponcxopsiune obiiecTBeHHble U3MEHEHNUsI TPeOyT abTepHATIB-
HBIX METOJIOB 3[[paBOOXPAaHEHNA — OFHNM 13 HUX KaK pa3 sAB/IAETCA Tele3[paBooXpaHeHne. B HacTos1ei paboTe IpeicTaBIeHbI BEXn
B Pa3BUTUY COLMAIBHOIN IOMUTUKY B Bpasmwiny, OTHOCAIIMECS K 34paBOOXPAHEHNIO B 06/1acTi OpraHoB ciayxa. Kpome roro, 6sum
00CYy>K/IeHbI TTaBHbIE IIPUHINIIBI IPEJOCTABICHNA YCIyT METOIOM Tele3ApaBOOXpaHeHNs 1 BHefpeHne nporpamMmer Obuierocymap-
CTBEHHOII ceTH Tee3ipaBooxpaHenyus B bpaswinu (Brazilian Telehealth Networks Program). [JononuurensHo B pabore npencrasiie-
HBI Pe3yIbTaThI ¥ PEKOMEHJALINM, Kacaloluecs NCCIeTOBaHNIT Ha/| TOAO00POM CTyXOBBIX allllapaToB Ha PACCTOSHUNM, TPOBEAEHHBIX
B Boiciueir cromaTtonorndeckoii mkose B Baypy. IlpencrasieHHblil 0630p IOKa3bIBaeT, YTO TaKyue IPOOIeMbl, KaK HEOCTATOYHOE KO-
JINYECTBO ayAMONIOTr0B, OTCYTCTBIE NU3MEPEHMIT Ha YKMBOM yXe VM HeIlOsB/IeHNe ITALlMIeHTOB, MO>KHO YMEHbBIINTD, BHEPAA Ha TOCTOSH-
HOJ1 OCHOBE B YYPeXIEHIAX 3pPaBOOXPAHEHMsI HOAO0P CTyXOBBIX alllIapaToB Ha paccTostHyu. OFHAKO 9TOOBI MOXKHO OBIIO BHEPUTD
TAHHBI METOJ, TPeOYIOTCA 60/Iee KOHCTPYKTUBHBIE KOHTAKTBI MK/ PasHbIMM MapTHEPaMu. B o61ielt mepcreKTnBe MeTO, Tele3apa-
BOOXPaHeHNs IPOSB/IsIET IOTEHIAJL, YTOOBI IOMOYb ITOCTABIMKAM 3[{pPaBOOXPAHUTEIBHBIX YCIIYT COOTBETCTBOBATH OTPEOHOCTM
TEXHOJIOTMYECKY Pa3BMBAIOIIErOCs 001LIecTBa.

KiroueBrpie cioBa: e-3)1paBO0XpaH€HI/I€ e T€AE3NAPABOOXPAaHEHME » TEIEMEANIINIHA o CIyXOBbIE allllapaTbl ¢ ayAVNOIOTUA

TELEKONSULTACJE DLA POTRZEB APARATOW SLUCHOWYCH W BRAZYLII
- PRZEGLAD

Streszczenie

0Od 1993 roku system publicznej opieki zdrowotnej w Brazylii (SUS) zwieksza $wiadczenie ustug opieki zdrowotnej nad narzadem stuchu, po-
czawszy od prewencji po interwencje. Zapewnianie wysokiej jakosci ustug stanowi wyzwanie z powodu znacznych rozmiaréw kraju, réznic
socjoekonomicznych, stabo rozlokowanej infrastruktury, oraz skupiania si¢ wykwalifikowanej kadry audiologicznej na terenach miejskich.
Szacuje si¢, iz 14 milionéw Brazylijczykow cierpi na powodujacy inwalidztwo niedostuch - liczba ta juz teraz przewyzsza mozliwosci systemu.
Zwiekszenie $redniej dlugosci zycia pociaga za sobg wzrost wystepowania wad stuchu, co jeszcze bardziej obcigza system. Toczace sie zmia-
ny spoleczne wymagaja alternatywnych metod opieki zdrowotnej - jedng z nich jest wlasnie telezdrowie. W niniejszej pracy opisano kamie-
nie milowe w rozwoju polityki publicznej w Brazylii, odnoszace si¢ do opieki zdrowotnej nad narzagdem stuchu. Ponadto, oméwiono gléwne
zalozenia dotyczace $wiadczenia ustug metoda telezdrowia oraz wprowadzanie w Zycie programu Krajowej Sieci Telezdrowia w Brazylii (Bra-
zilian Telehealth Networks Program). Dodatkowo, w pracy zaprezentowano wyniki i wskazania dotyczace badan nad dopasowaniem apara-
tow stuchowych na odleglos¢, przeprowadzonych w Wyzszej Szkole Stomatologicznej w Bauru. Prezentowany przeglad pokazuje, iz problemy
takie jak niedostateczna liczba audiologdw, brak korzystania z pomiaréw na Zywym uchu oraz niestawianie si¢ pacjentéw, mozna zalago-
dzi¢, wdrazajac na stale do placowek opieki zdrowotnej nad narzadem stluchu dopasowanie aparatéw stuchowych na odlegtos¢. Jednak aby
moc wdrozy¢ te metode, wymagane sa bardziej konstruktywne interakcje miedzy réznymi partnerami. W ogdélnym zarysie, metoda telezdro-
wia wykazuje potencjal, by pomdc dostawcom $wiadczen zdrowotnych sprosta¢ potrzebom rozwijajacego sie technologicznie spoleczenstwa.

Stowa kluczowe: eZdrowie « telezdrowie « telemedycyna e aparaty stuchowe « audiologia

The unified health system: A brief description

The Federative Republic of Brazil is the largest country
in Latin America in both area and population (Table 1).
With a gross domestic product of US$1.7 trillion, Bra-
zil is currently the ninth largest world economy. Between
2003-11, poverty in the country decreased from 26.7%
to 12.6% of the population. Extreme poverty (living on
US$1.25/day) decreased from 11.2% to 5.4% of the pop-
ulation in the same period [1]. The Municipal Human
Development Index, which takes into account indicators
such as education, longevity, and income, grew 47.5% be-
tween 1991 and 2010 [2].

Despite these achievements, great income inequality is still
evident in Brazilian society. About 47.5% of the population
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live on a monthly income of US$250 (the minimum wage)
[3] or less, as of October 2016. There are also striking
regional differences within the country (e.g. the South
and Southeast against the North and Northeast) in terms
of population density, infrastructure, and economic and
technological development [1-3]. The result is that in a
large proportion of the population is at increased health
risk, since health problems correlate with socioeconom-
ic factors.

Brazil has a mixed health system formed of a large public
sector, the Unified Health System (in Portuguese, Sistema
Unico de Satide - SUS), together with a private sector of
supplemental health companies and out-of-pocket pay-
ments [6]. Although distinct, the sectors are intertwined
and people can use any of these services depending on the
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Table 1. Brazil's sociodemographic and economic indicators
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Territory 8,515,767 km?
Number of states 26

Number of municipalities 5570
Population 204,450,649

Distribution by region [2]
Urbanization rate 2]

Distribution by age group (years) [2]

North (8.5%); Northeast (28%); South (14%), Southeast (42%);
Midwest (7.5%)

84.8%

0-9 (14.1%); 10-19 (16.9%); 20-29 (15.7%); 30-60 (40.4%); 60
or more (13.1%)

Life expectancy [4]

75.2 yrs (men 71.8; women 78.8)

Average number of schooling years [3]
(population >25 yrs old)

Distribution by age group

7.7

25-64 yrs old: 8.3; >65 yrs old: 4.2

Illiteracy rate (population >15 yrs old) [2]

Distribution by region

8.5%
North (9.5%); Northeast (16.9%); South (4.6%); Southeast
(4.8%); Midwest (6.5%)

Gross Domestic Product (GDP) [1] USD 1.7 trillion

Gross National Income (GNI) per capita [1] UsD 9,850

Income — minimum wage multiples [2] <1:47.5% >5:4.8%

(1 = USD 250 approx.) 1-2:26.2% No income: 2.4%
2-3:8.7% Not declared: 4.8%
3-5:5.5%

Unemployment rate (population >16 yrs old) [2] 6.4%

Percent of population with private health insurance [5] 27.9

North (13.3%); Northeast (15.5%); South (32.8%); Southeast
(36.9%); Midwest (30.4%)

ease of access or their ability to pay [7]. About 71% of the
population relies on SUS almost exclusively [5].

The Brazilian Constitution of 1988 recognized healthcare
as a right of the population, thereby creating SUS, governed
by doctrinal organizational principles (Table 2) [8]. Fund-
ing for SUS is provided through taxes and social contri-
butions at the federal, state, and municipal levels. Histori-
cally, the main financier of SUS is the federal government.

Primary care is the preferred point of entry to SUS, aim-
ing to provide universal access and comprehensive ser-
vices. It coordinates and expands cover to more complex
levels of care, as well as implementing cross-sector pro-
grams like health promotion and disease prevention. This
is done by using organizational strategies such as the Com-
munity Health Workers Program and the Family Health
Strategy [9]. About 48% of SUS users have primary care
as their go-to service [5].

Secondary and tertiary care is provided by specialized ser-
vices in outpatient clinics and hospitals, using intermedi-
ate and high-level technology. These levels of care include
specialized services for diagnostic and therapeutic support,
emergency care, and private and university hospitals under
contract to SUS [9]. SUS is a referral system. With techni-
cal and financial support from state and federal levels, each
municipality is responsible for providing care to its pop-
ulation or, when lacking the services needed, refer users

to other municipalities offering that service. Referral and
referral-back are agreed between the municipalities [6].

The delivery of quality healthcare services is affected by Bra-
zil's large size, socio-economic contrasts, and uneven distri-
bution of resources. These factors influence the effectiveness
of hearing healthcare provided by SUS. This paper describes
the milestones in the development of hearing healthcare
public policies in Brazil, as well as outlining some of the
challenges faced by the system. The provision of health-re-
lated services at a distance (telehealth) has the potential to
meet some of these challenges, and so the main concepts
behind the implementation of the Brazilian Telehealth Net-
works Program will be discussed. In this context, the results
and implications of research on remote hearing aid fitting,
conducted at Bauru Dental School, will also be presented.

Service provision for people with hearing
impairment under SUS

It is estimated that 6.8% of the Brazilian population (ap-
proximately 13.9 million) have a disabling hearing impair-
ment (5.4% moderate, 1.2% severe, and 0.2% profound),
thus requiring intervention. The groups at higher risk for
hearing loss are men, people over 60 years old, and those
with lower education and income [10]. Although they are
available on the private market, the high cost of hearing
aids and cochlear implants (CIs) makes their purchase pro-
hibitive for the vast majority of the population.
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Table 2. Doctrinal and organizational principles of SUS [8]

Doctrinal principles

Universality Universal access for all citizens to health services at all health care levels. Healthcare is
a right of every citizen and a duty of the federal, state, and municipal governments

Equity To ensure programs and services at all levels, according to the complexity required in
each case

Integrality It is the recognition that each person is an indivisible whole and part of a community.

The service provision, with their varying degrees of complexity, form a system capable
of providing comprehensive care

Organizational principles

Hierarchy

Services are organized in levels of increasing technological complexity, arranged in a

defined geographical area

Decentralization

The management, formulation, and implementation of policies are the responsibility of

federal, state, and municipal governments

Solvability

When health assistance is needed, the corresponding service must be able to face it

and solve it to the level of their competence

Social participation

Through their representative organizations, people participate in the formulation of

health policies and control of its implementation, at all levels

Complementarity of the private

sector the care network

When the public sector is insufficient, private services are contracted to complement

Hearing healthcare services were incorporated into SUS
in 1993, including the provision of CIs [11]. Subsequent-
ly, in 1996 and 1999 [12], standards and criteria for CI
surgery were set. In 1998, the first regulations for outpa-
tient services were published [13], including auditory di-
agnosis, hearing aid fitting, and follow up. Although out-
patient services are of major importance in enabling the
provision of hearing healthcare to the population, analy-
sis of outpatient services statistics show an emphasis on
diagnostic procedures and hearing aid dispensing. Com-
prehensive care is not granted, as hearing healthcare given
by primary care providers is only occasionally performed,
as are speech and hearing therapies [14].

Given this situation, in 2004 the Ministry of Health estab-
lished the National Policy of Attention to Hearing Health
(PNASA, in Portuguese), including the provision, at differ-
ent levels of care and in all life cycles, of audiological ser-
vices ranging from hearing health promotion to auditory
rehabilitation [15]. Along with PNASA, another body, the
“States’ Networks for Hearing Health Services” was created
[16,17]. Another major breakthrough for children’s hearing
health was the publication in 2010 of Federal Law 12303
[18] which made newborn hearing screening mandatory.

PNASA has made significant progress. In the period of
2005-10, there was an increase from 39 to 143 in the num-
ber of public hearing healthcare facilities in Brazil [19].
In addition, there has been a considerable increase in the
number of audiological procedures performed through-
out the country such as otoacoustic emissions, auditory
brainstem responses, pure tone audiometry, immittance
measures [20,21], and hearing aid selection and fitting
[21]. A gradual increase was observed in the number of
speech-language and hearing therapies that, although still
not sufficient, suggests there has been a reorganization of
the networks so that they can now offer such services [19].
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However, implementation of PNASA has occurred un-
evenly among the states and municipalities. Major ine-
qualities in access to care have been noted, mainly in the
North and Midwest [20]. Particularly in the North, North-
east, and Midwest, actions fall short of the real needs of
people with hearing impairments, especially in terms of
covering high-cost and complex procedures and audito-
ry rehabilitation [22]. An analysis of 95 hearing health-
care facilities showed that 9% had a shortage of audiolo-
gists and 58% had long waiting lists for access to diagnosis
and treatment [23].

Furthermore, good practice standards for hearing aid se-
lection and fitting were not being followed in all servic-
es, as real ear measures were only used in 21% of verifi-
cation procedures. There was also a discrepancy between
the number of hearing aids dispensed and the number of
follow-up services reported — meaning perhaps that those
services were not being offered and/or patients were not
being followed up with treatment [19].

By 2011, the provision of care for people with disabilities
faced significant constraints: fragmentation of care pro-
viders, focus on specialized care, implementation of ser-
vices on the basis of population numbers alone, and lack
of monitoring and assessment mechanisms other than
those centered just on production metrics [see paper by
Vera Lucia Ferreira Mendes, Coordinator of the Techni-
cal Area of Health for People with Disabilities, Ministry
of Health: “National Plan of Rights for People with Disa-
bilities”, 6" Brazilian Congress of Telemedicine and Tele-
health, Sao Paulo, November 2013.] In order to implement
new initiatives and further drive actions already deployed,
the “National Plan of Rights of Persons with Disabilities”
was launched in 2011 [24], aiming to improve access for
people with disabilities to basic rights such as education,
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Figure 1. Hearing aids dispensed by year and region. Source: Brazilian Ministry of Health.
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Figure 2. Cochlear implant surgeries by year and region. Source: Brazilian Ministry of Health. SUS Hospital Information
System (SIH/SUS). [Accessed 2016 Sep 15; available at: http://www.datasus.gov.br]

transport, labor markets, vocational training, housing,
and healthcare.

In 2012 PNASA was revoked and the “Network of Care
for People with Disabilities” was created under SUS [25]
for implementation, qualification, and monitoring of re-
habilitation actions in the states and municipalities. This
Network is organized into components of primary care,
specialized care in rehabilitation (e.g. auditory, physical, in-
tellectual, visual, and multiple disabilities), as well as hos-
pital and emergency care. In terms of accessibility, another
important achievement occurred in 2013, when SUS be-
gan dispensing frequency/digital modulation systems for
people with hearing impairments [26].

In brief, during the last 28 years Brazil has implemented
one of the largest universal healthcare systems in the world,
obtaining impressive results: increased access to health-
care for a substantial proportion of the population, uni-
versal coverage of vaccination and prenatal care, increase

in life expectancy, and decrease in child mortality, among
others [7].

Over the years, SUS has also significantly improved the
care of people with hearing impairments. As an example
of SUS’s investment in hearing healthcare, from 2000 up to
June 2016, 2,201,396 hearing aids were dispensed by this
system (Figure 1), equal to 54.6% of the total number of
hearing aids imported in Brazil in the same period (ac-
cording to Ministry of Industry, Foreign Trade and Servic-
es, Analysis System of Foreign Trade Information, available
at http://aliceweb.mdic.gov.br). In addition, 7582 cochlear
implant surgeries were performed (Figure 2). However, as
part of SUS, public hearing healthcare is also afflicted by
complex challenges while striving to keep to its principles.

Currently, SUS has 27 CI programs, 131 hearing health-
care clinics, and 69 specialized rehabilitation centers ser-
vicing people with hearing impairments. Based on the
prevalence of disabling hearing losses in Brazil [10], there

13

© Journal of Hearing Science® - 2017 Vol. 7 - No. 2
DOI: 10.17430/902574



Review papers ¢ 9-24

P
9 9 ®

9
Y 9

STATE OF ,ang STATE

AMAZONAS STATE OF PARA-MARANHAQ !CE

$ ' ’ STATEi F IBOAF
H PIAU
sTpTEloga ’ Brazil , ' -
L~ lsrara®r ! STATE OF ¢ LAGOAS
TOCANTIN
RQNOCEIAD IsTATE oF S izl
BAHIA

STA
A

MATO
GROSSO
‘P @
G
IN

E

ador

' Cochlear implant program (n=27)

¢
ngome

£ OF
O DE
NEIRO

’ Hearing clinics (n=131)

’ Specialized rehabilitation center (n=69)
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are approximately 13.4 million potential hearing aid can-
didates and, conservatively, 408,000 CI candidates — a de-
mand already beyond SUS capacity. Despite governmen-
tal efforts to expand the system and address disparities
in distribution of hearing healthcare services, differenc-
es in coverage among regions are still present (Figure 3).

As a referral system, the network of services for people
with disabilities, and its points of attention in each health
region, need to be carefully organized and provided with
physical structures and properly trained teams. The deliv-
ery of assistance needs to be done in close coordination
with other points of attention [27]. However, in order to
optimize the operation of the system, its organization of
referral (and referral-back), is still one of the major chal-
lenges to be addressed [19].

The costs of patient transportation and housing to obtain
treatment in other regions burden SUS and overload ser-
vices mainly at secondary and tertiary care. Patients also
face the risks inherent to traveling as well as expenditure
of time and, in many cases, loss of wages. An even great-
er difficulty is posed for families with young children,
the elderly, people with debilitating diseases, or people
with special needs who require special care [28]. In fact,
a study carried out in the state of Sao Paulo showed that,
after hearing aid fitting, a high rate of absenteeism at fol-
low-up consultations could be due to these factors. Ad-
ditionally, a significant proportion of these patients were
not wearing the devices frequently (or not at all) - main-
ly due to problems that could be solved by a follow-up ap-
pointment [29]. This situation challenges the cost-effec-
tiveness of the system.

The shortage of well-trained audiology professionals, es-
pecially in remote areas of the country, is another aspect
that must be considered. This is a global phenomenon -
an analysis of 62 countries has shown that 86% of them
do not have enough professionals to meet demand [30].
Due to increases in populations as well as demograph-
ic changes, the need for hearing healthcare services will
grow over the next 30 years. In the United States, in or-
der to meet demand, the number of people entering the
field of audiology will have to increase by 50%, beginning
immediately [31].

As for other health professions, the entry level for the au-
diology profession in Brazil is the baccalaureate degree. At
least 4 years are required for the completion of coursework,
which involves, among other studies, speech-language pa-
thology, audiology, voice, and oral myology. Dual-certifi-
cation (SLP-Audiology) is granted to those who success-
fully complete the program and they are free to work in
any area of the field [32,33].

Although public health programs in Brazil rely on gen-
eralists, there is a need for professionals with more spe-
cific training in the area of audiology, particularly since
2004, when PNASA was established [33]. However, the
concentration of training programs in the Southeast and
South of the country hinders continuing professional ed-
ucation. This, in turn, leads to an uneven distribution of
qualified professionals across the country. As of August
2016, there were 39,870 SLP-Audiologists in Brazil, 2,191
of them being specialized in Audiology, and about 70%
of these specialists were located in the Southeast region
(Conselho Federal de Fonoaudiologia, 2016. Especialistas
por drea. http://www.fonoaudiologia.org.br/cffa/index.php/
especialista-por-area/).
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Obsolete or malfunctioning equipment at hearing health-
care clinics - or even the total lack of it — affects the qual-
ity of the care provided. In addition, a multidisciplinary
team is required at hearing healthcare facilities. Howev-
er, a fragmented and reductionist approach to care is typ-
ically observed instead of a comprehensive one [34]. Fur-
ther, the public sector requires tenders to be submitted for
the purchase of services and goods; particularly for the ac-
quisition of hearing devices, the procedure can be highly
bureaucratic and time-consuming, leading to waiting lists
and affecting the timeliness of treatment.

Quality assessments conducted by SUS auditors focus on
infrastructural and quantitative aspects — the condition of
facilities, the number of professionals, available equipment,
and the number of audiological procedures provided and
of hearing aids fitted. These assessments do not take into
account the whole gamut of resources needed to ensure
that quality hearing healthcare is being provided [14]. Au-
ditors are not required to have a hearing healthcare back-
ground, further limiting the scope of an audit.

Although SUS has a budget of around 60 billion dollars
(approximately 3.6% of GDP), the system is chronically
underfunded [7]. Recently, problems in Brazil’s health-
care system have been exacerbated by economic recession
and political turmoil. Governments at national, state, and
municipal levels have enforced austerity measures, and so
cuts to healthcare budgets are expected [35]. Different ap-
proaches — such as telehealth - are needed in order to mit-
igate these shortcomings.

Telehealth: General concepts

Nowadays, making high quality healthcare services accessi-
ble to all is one of the main issues faced by policy makers,
researchers, health professionals, and of course, patients
and their families. The path to reach this goal is complicat-
ed and difficult. Seemingly unsolvable problems - pover-
ty, conflict, humanitarian emergencies, infectious disease,
and inequality - stand in the way of achieving higher lev-
els of health, and add to acceleration of costs, global aging,
and an increase in chronic diseases [36,37].

According to the World Report on Disability [38], obstacles
to obtaining quality healthcare are even greater for people
with disabilities, involving attitudinal, physical, and sys-
temic factors. The factors interact and hinder health care
access, in this way making change necessary across vir-
tually all components of the health care system. Among
other strategies, the World Report suggests exploring the
use of information and communication technologies (tel-
ehealth) to improve services, capacity, and access to infor-
mation for people with disabilities.

The Greek prefix ‘tele’ means ‘at a distance; and so tele-
health means ‘health at a distance. The World Health Or-
ganization uses the broad definition of telehealth as the
provision of healthcare services at a distance, by different
professionals, via information and communication tech-
nologies (ICT), to perform diagnosis, treatment, and pre-
vention of diseases, for research and evaluation, as well as
for continuing the education of health professionals — all
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in the interest of promoting health for individuals and
their communities [39].

The development of ICT and its increasing application to
different healthcare contexts has led to the emergence of
different terms such as telehealth, telemedicine, telecare,
telepractice, e-health, and, more recently, mobile health
(m-health). The latter was introduced in response to the
ubiquity and expanded capabilities of mobile communi-
cation devices [40]. M-health is defined as health practice
supported by mobile devices such as mobile phones, pa-
tient monitoring devices, personal digital assistants, and
other wireless devices [41]. In the literature the terms tele-
health, telemedicine, e-health, and m-health are often used
interchangeably [37], and since there is no single univer-
sally accepted definition they are here used synonymously.

Telehealth has been recognized as an alternative to improve
healthcare in developing countries, sparsely populated are-
as, and areas with limited access to either primary or spe-
cialized care. Telehealth can increase the efficiency of an
existing service: it can improve the vertical and horizon-
tal communication between levels of care, promote edu-
cation, and facilitate the prioritization and decentraliza-
tion of services. In remote or isolated areas telehealth can
have an even greater impact, allowing (among other op-
portunities) health care to be offered which was previous-
ly non-existent [36]. Furthermore, m-health applications
are multiplying quickly, being especially suitable for per-
son-centered activities [37,40].

Telehealth services can be delivered via different models:

« Synchronous: interaction between an individual (pa-
tient, caregiver, or professional) and the person provid-
ing service occurs in real time, typically via interactive
video. Remote control of computer applications can also
be employed [42].

« Asynchronous (store and forward): there is no real time
interaction between the parties. Instead, relevant in-
formation is recorded in the form of texts, audio, vid-
eo clips, or still images, and transmitted to the person
providing the service via secure media (e.g. e-mail, elec-
tronic forms) [42].

o Hybrid: uses a combination of synchronous and asyn-

chronous technologies [42].

Self-testing: instruments provided to patients for self-

assessment or care [43]. For example, hearing screening

conducted online via questionnaires or an online hear-
ing test via some form of automated procedure.

« Telemonitoring: health data is acquired at the patient’s
site (e.g. home) via electronic devices (e.g. transducers,
internet-ready devices) and transmitted to a healthcare
provider. This model allows for remote monitoring of
health data, timely intervention, and delivery of some
form of feedback.

These different models have pros and cons and the choice
of one over the other is based on the population’s needs to
be met, the goals to be obtained with the service offered
and the availability of budget and infrastructure. Different
issues arise for the provision of audiology via telehealth:
the technology, the professionals’ skills, ethics (e.g. safe-
ty, privacy, and confidentiality), reimbursement, and tech-
nology accessibility and usability for people with hearing
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loss. The in-depth discussion of each of these factors, and
others, is beyond the scope of this paper.

To determine the required technological infrastructure,
one needs to consider the clinical requirements, the nature
of the interaction, and the information to be transmitted
between the parties in teleconsultation. For instance, the
required infrastructure differs vastly between synchronous
and asynchronous models. In an asynchronous approach,
real time interaction does not occur so scope is usually pri-
oritized over technological requirements. However, dur-
ing an asynchronous consultation, a myriad of activities
can be carried out — provision of second opinions, clini-
cal reports, guidelines for treatment, and so on, but situ-
ations demanding an immediate response impose limits
to this model. In contrast, a synchronous approach ena-
bles real time interaction between the participants, emu-
lating a face-to-face encounter, which is particularly suita-
ble for handling time-critical issues. Despite improvements
in videoconference and remote desktop applications, the
availability of the internet bandwidth required may be a
barrier to implementing this model (especially in devel-
oping countries where broadband connection is not al-
ways available or affordable).

Whenever people with hearing impairments are involved,
the audio and video bandwidth requirements for synchro-
nous implementation must be strengthened, as such peo-
ple are more likely to be affected by audio/video distor-
tions and delays. Careful consideration of room acoustics,
lighting, and camera placement is needed to ensure good
audio and visual cues. Regardless of the selected mod-
el, the healthcare provider must also be entirely familiar
with the equipment, remaining in control so that the fo-
cus remains on the clinical and/or educational aspects of
the telehealth encounter. This also applies to facilitators
who may take part in this encounter, who must be ade-
quately trained to assist with audiological procedures at
the patient’s end (e.g. positioning headphones on the pa-
tient’s ears, placing electrodes, etc.).

The use of telehealth does not preclude conforming with
ethical and regulatory requirements already in place, such
as safety, confidentiality, and effectiveness. In Brazil, the
Federal Council of Speech Language Pathology and Audi-
ology (CFFa, in Portuguese) approved in 2009 the first reg-
ulation regarding the use of telehealth in this area, and res-
olution CFFa 427, published in 2013, is now in effect [44].
Among other provisions, it describes services that can be
offered via telehealth and ensures they are conducted in
an equivalent way to face-to-face procedures.

The current regulatory framework is still controversial.
The use of teleconsultation for clinical evaluation, diag-
nosis, or therapeutic prescription — without another SLP-
Audiologist being present with the patient - is not allowed
(except for research purposes). Such a prohibition creates
a paradox, since the prime purpose of telehealth is to en-
able access where and when such professionals are lack-
ing. The issue is complex, and has been discussed in the
CFFa’s Telehealth Working Group as well as in the “Tele-
health in Audiology” forums held annually by the Brazil-
ian Academy of Audiology.

16

Telehealth Brazil Networks Program

The first experiences of telehealth in Brazil occurred in
the early 1990, in the public and private sectors as well
as in universities. These initiatives were autonomous and
decentralized, with specific aims relating to the needs of
each institution. There was an increase in activity in the
late 1990’, and by the turn of the decade telehealth pro-
jects began to spread across the country. Up to this point,
the federal government had only adopted tentative meas-
ures to encourage telehealth [45].

From 2004 on, there was an important evolution of tel-
ehealth in Brazil, with incentives from research funding
agencies and government actions that made possible re-
search teams in different universities to be established. Of
particular relevance was the launching in 2005 of the pub-
lic research notice “Institutes for the Millennium”, by the
federal government’s National Council for Scientific and
Technological Development (CNPq in Portuguese). This
notice offered telehealth as an inducement, meaning that
CNPq considered it a strategic research area. Also in that
year, the ‘Digital Medical Station Project’ received a grant
from CNPq to form a consortium of nine institutions to
expand and consolidate telehealth in Brazil. For this pur-
pose, electronic tutoring environments and virtual clin-
ics were created, the emergence of new telehealth centers
was fostered, and training was promoted in different in-
stitutions and government agencies such as the Ministry
of Health (MoH) [46].

Telehealth initiatives around the country triggered impor-
tant public policy building processes. In 2006, the MoH
created a Permanent Telehealth Commission, bringing
together various ministries, federal government agencies,
university representatives with experience in telehealth,
and scientific societies to share knowledge and plan a co-
operative strategy for the implementation and develop-
ment of telehealth in Brazil [47]. Also in 2006, the Minis-
try of Science, Technology and Innovation launched the
University Telemedicine Network to build ICT infrastruc-
ture to connect public universities and their hospitals, as
well as certified education and research hospitals, for fos-
tering telehealth activities.

Experience in Brazil has shown that investment in prima-
ry care, involving training of family health professionals
and community workers, has led to significant improve-
ments in healthcare systems as well as a reduction in their
cost [48]. In 2007, the “Telehealth Brazil Program - Pilot
Project” was established for developing actions to support
healthcare and, mostly, the continuing education of profes-
sionals for primary care [49]. This inter-ministry program
involved federal, state, and municipal governments as well
as academic institutions. Nine “Telehealth Centers” were
created at universities in nine different states, which were
connected to 100 telehealth points at primary care level,
distributed over each state. These 900 points received ICT
infrastructure needed to participate in the project [50].
The main strategy involved knowledge-sharing between
telehealth centers in order to improve training and de-
crease the turnover of professionals in remote areas, less-
ening their feelings of isolation, and reducing the amount
of unnecessary patient referral to other levels of care [48].
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Table 3. Main ordinances related to the implementation of the Telehealth Program under the Unified Health System

Year Description

2006 Ordinance #561: Creation of the Telehealth Permanent Committee at the Ministry of Health, with representatives
of several institutions, universities, and ministries (revoked by Ordinance 452)

2007 Ordinance #35: Establishment of the “Telehealth Brazil Program” with the aim of developing actions to support
healthcare and continuing education for the Family Health Strategy

2010 Ordinance #402: Nationwide establishment of the “Telehealth Brazil Program” to support the Family Health
Strategy under SUS (revoked by Ordinance 2.546)

2010 Ordinance #452: Creation of the Telehealth Permanent Committee at the Ministry of Health

2011 Ordinance #2.073: Regulation of the use of interoperability and health information standards for health
information systems under SUS, private sector and supplemental healthcare

2011 Ordinance #2.546: Redefines and expands the Telehealth Brazil Program, now called “National Program Brazil
Telehealth Networks”

2011 Ordinance #2.554: Institutes, in the Requalification Program for Basic Health Units, the informatics and Telehealth
Brazil Networks in Primary Care components, integrated into the Telehealth Brazil Networks

2012 Ordinance #2.013: Establishes the Working Group to evaluate, discuss, and propose criteria and actions for
expansion of the Telehealth Brazil Networks

2014 Technical Note #63: Guidelines for the preparation and submission of Formative Second Opinions

Based on the results of the pilot project, the Telehealth
Brazil Program was established nationwide in 2010, in or-
der to strengthen the Family Health Strategy and increase
the resolution of cases via the provision of formative sec-
ond opinion (FSO) and other activities [51]. FSO is a sys-
tematic response, based on the review of the best scien-
tific and clinical evidence, to questions originating from
teleconsultations, selected according to their relevance to
SUS guidelines. Unlike a simple response to a question,
the FSO focuses on the transmission of knowledge for the
construction of reasoning. It integrates educational con-
cepts such as problem-based learning, evidence-based
health, distance preceptorship, and support. The syntheses
of such interactions can be transformed by instructional
designers into knowledge units, which help in contextu-
alized guidance for decision-making [52].

The “Virtual Library in Primary Health Care”, in opera-
tion since 2007, was a product of technical cooperation be-
tween the Latin American and Caribbean Center of Infor-
mation in Health Sciences (BIREME, PAHO/WHO) and
the MoH, in partnership with the institutions participat-
ing in the Telehealth Brazil Program. Among other activ-
ities, it provides support for FSO and the development of
educational content based on current scientific knowledge
that is relevant and applicable to primary care.

From 2008 to 2011, 56,075 teleconsultations and 416,691
procedures were carried out at the Telehealth Brazil Pro-
gram. Besides, 643 FSOs were available on the Program’s
website. In places where second opinions were offered, un-
necessary patient referral to other levels of care was avoid-
ed in 70-80% of cases. For each case solved without the
need for referral, there was a saving equivalent to five times
the cost of specialized care that would have been other-
wise provided - especially in the Amazon region, where
transport is costly [50].

Due to favorable results, in 2011 the program was re-
defined, expanded, and renamed as “Telehealth Brazil
Networks” [53]. The network is comprised of technical/
scientific telehealth centers (educational or management
institutions as well as healthcare services responsible for
providing and administering telehealth services) and tel-
ehealth points (public healthcare facilities where profes-
sionals can ask for telehealth services). In parallel, the IT
and “Telehealth Brazil Networks in Primary Care” com-
ponents were established [54] to guarantee connectivity
to basic healthcare units.

Telehealth Brazil Networks also has the potential to pro-
mote changes in the work process in specialized care, as
those teams are required to perform other activities such
as teleconsultations, remote diagnosis, case discussions,
and networking with other levels of care — thus helping
them to commit to comprehensive care [55].

Telehealth is a strategic action that, in addition to improv-
ing the quality and optimizing healthcare, allows for ra-
tionalization of available resources. The MoH has focused
on expanding telehealth activities in the country and, in
2012, established a working group for the assessment, dis-
cussion, and proposal of criteria and actions for expand-
ing the Telehealth Brazil Networks [56].

Currently, the program is operating in 22 states, bring-
ing together nearly 6200 telehealth points in basic health
units, covering 2600 municipalities (see Telessaude Bras-
il Redes, Mapa Situacional, 2015, http://portalsaude.sau-
de.gov.br/images/jpg/2015/fevereiro/12/mapa-situacion-
al-2015.jpg). Interviews carried out with 29,778 teams in
basic healthcare units, in different Brazilian states, showed
that 50% of them had internet connection. Only 13.9% of
teams had electronic medical records; where implement-
ed, 80.7% of these were integrated with other points in
the network. Additionally, 30.8% of teams reported using
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Figure 4. Representation of asynchronous teleconsultation with the use of Cyberambulatory
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Figure 5. Representation of synchronous teleconsultation with remote control of audiological equipment

telehealth for other activities, including remote diagnosis
and continuing education [57].

Teleconsultations for hearing aid programming
and fitting

The Speech Language Pathology and Audiology Depart-
ment at Bauru School of Dentistry (BSD), University of
Sao Paulo (USP), has been involved with telehealth activ-
ities since the late 1990’s, starting with distance learning.
A major milestone was BSD’s participation in the “Digi-
tal Medical Station Project”, coordinated by the Discipline
of Telehealth at USP’s School of Medicine (DTM-USP).
This enabled the development of the required infrastruc-
ture and human resources, enhancing BSD’s capabilities
in this field and served as the foundation for the role it
played in the MoH’s Telehealth Brazil Project — Sao Paulo
Center, also coordinated by DTM-USP, during the period

18

2007-12. Among other activities within this project, differ-
ent instructional materials were developed aiming to sup-
port primary care professionals in performing preventive
actions and increasing awareness for communication dis-
orders in their communities.

Additionally, asynchronous remote second opinions were
provided for healthcare professionals through the Cyber-
ambulatorio platform. With this platform, a primary care
professional was able to submit, with the patient’s consent,
the case history, test results, and a preliminary hypothe-
sis or clinical assessment to be remotely analyzed and fed
back to the originator. The professional delivering the sec-
ond opinion could also provide links to related instruc-
tional materials available from this platform (Figure 4).

Research on audiological teleconsultations began in
2003, starting out as a proof of concept for hearing aid
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programming and verification by means of remote desk-

top sharing and control (Figure 5).

In essence, a facilitator at the test site inserts a probe tube
and hearing aid in the patient’s ear canal. The program-
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controlling software. With a webcam and interactive au-

dio and video, the remote audiologist communicates with
the patient and the facilitator while programming, adjust-

ming interface and the real ear equipment are connected to

an internet-ready computer, which is remotely controlled
in real time by an audiologist using desktop-sharing/

ing, and verifying the hearing aid. For privacy and confi-
dentiality, data is encrypted.

Summarized in Table 4 are other subsequent research
activities assessing synchronous teleconsultations with

Table 4. Summary of research on teleconsultations for hearing aid fitting conducted at Bauru Dental School, USP

Re;:;?;:e/ Purpose Participants Interactive video Main outcome measures Comments
Ferrari, Hearing aid n=30 NetMeeting Duration: Teleconsultation 2 minutes Sporadic
2006 [58]  programming Mild-to-severe software shorter than F-F (3% decrease) acoustic

and verification sensorineural LAN 10 Mbps. feedback at
RCT efficacy bilateral HL Connection Patients the patient’s
speed 384 site, making
F—F group (n=15) kbps 20-item questionnaire regarding professional—
9 men, 6 women quality of consultation. Closed patient
Age 44-75 yrs (60 responses pn a 5-point Likert-type interaction
yrs) scale difficult
No difference between F-F and
Teleconsultation teleconsultation: interaction and
group (n=15) communication with the professional,
10 men, 5 women confidence in the procedure, received
Age 44-75 yrs (61 information
yrs)
Facilitators
Facilitator: 5 SLP-
Audiologists without 20-item questionnaire regarding
HA experience learning. Closed responses on a 5-point
Likert-type scale
Teleconsultation helped learning of
hearing aid related concepts and
procedures
Ferrari & Feasibility of n=60 hearing aid Polycom PVX Mean difference F-F and
Bernardez- remote real ear users (105 ears) v8.0 software Teleconsultation REUR, REAR, and REIG:
Braga, measurements Age 18-84 yrs (67 LAN 10 Mbps.  0to 2.2 dB (p<0.05). Not clinically
2009 [59] yrs) Connection significant
speed 384
Repeated Facilitator: SLP- kbps Pearson correlations REUR, REAR, and
measures Audiologists without REIG=0.72-0.95
HA experience
Campos Efficacy of remote  n=50 Polycom PVX Duration: Teleconsultation 1.1 minute ~ Sporadic
& Ferrari, hearing aid fitting  Mild to severe v8.0 software longer than F-F (+2%). problems in
2012 [60] sensorineural LAN 10 Mbps. audio and
bilateral HL Connection Counseling shorter in teleconsultation  video quality.
RCT speed 384 (p<0.05) Interruption of
F—F group (n=25) kbps the procedure
Age y 69.6 yrs Larger difference between REIG and due to loss
7 hearing threshold NAI-NL1 targets at 60 and 80 dB SPL of internet
50.2 dB HL for teleconsultation: 0.78-2.14 dB connection
(p<0.05)
Teleconsultation
group (n=25): Hearing in Noise Test (HINT)
Age y 70.4 yrs % sentence recognition in silence:
% hearing threshold F-F=56.2% and Teleconsultation
at better ear: =51.7% (p>0.05)
50 dB HL S/N ratio: F-F=4.94 dB and
Teleconsultation=4.17 (p>0.05)
Facilitator: SLP-
Audiologists with Duration of hearing aid use: F-F 36
little HA experience days and Teleconsultation 34 days
(p>0.05)
International Outcome Inventory for
Hearing Aids (101-HA) (p>0.05)
Scores over 3.5 points in all domains
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Reference/

Design Purpose Participants Interactive video Main outcome measures Comments
Poles- Assessment of n=40 Skype and Duration: Teleconsultation 4 minutes Only one
Reginato professional— Mild to severe TeamViewer longer than F-F (+15%) (p<0.05) audiologist
& Ferrari, patient sensorineural software carried out
2013[61]  communication bilateral HL LAN 10 Mbps.  Professional-patient communication F-F and

as well as patient  Age: % 69.5 yrs Connection (Davis Observation Code — DOC): teleco-
RCT satisfaction with  y hearing threshold  speed 384 No significant difference between nsultations
the care provided  at better ear: 46.3 kbps F-F and Teleconsultation for
dB HL categories: active patient, prevention,
informational counseling.
F-F Group (n=20) Personal adjustment counseling
and Teleconsultation was not observed in any form of
(n=20) matched consultation
regarding age and Teleconsultations yielded higher rates
degree of hearing for technical behavior and lower rate
loss. for health behavior categories (p<0.05).
Facilitator: SLP- Patient Experience Questionnaire (PEQ)
Audiologists without No significant difference between F-F
HA experience and Teleconsultation for categories:
outcomes of the consultation,
communication experiences and
communication barrier.
Teleconsultations yielded higher
scores for category “emotions after
consultation” (p<0.05)
Patients reported positive experience
with the facilitator.
Paiva, Efficacy of n=50 TeamViewer No statistical difference between Sporadic
2015[62]  e-learning and SLP-Audiologists software groups relating to access to e-learning  cuts in audio
synchronous dispensing hearing LAN 10 Mbps.  materials, assessment of instructor and video
Quasi- teleconsultation aids in public Connection performance and graphic interface. transmission
expe- as clinical hearing healthcare speed of 384
rimental preceptorship for  facilities in different  kbps Reaction towards e-learning: 24-item
Pre and hearing aid real Brazilian regions instrument. Responses in a 5-point
post test ear measures Likert-type scale
(REM) Control group No difference between groups
(n=25): concerning content, utility,
REM e-learning development, results and support for
Age: y 34 yrs the training.
HA experience:
% 7.5yrs For both groups there were differences
Previous REM between pre and post test scores
training: 48% (p<0.05) concerning REM interpretation
and clinical reasoning.
Experimental Group
(n=25): Teleconsultations:
REM e-learning and From the second teleconsultation on:
05 synchronous decrease in duration (p<0.05) and
teleconsultations number of request for assistance while
each carrying out REM (p<0.05)
Age: 3 35 yrs
HA experience:
% 6.3 yrs
Previous REM
training: 52%
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Reference/

Design Purpose Participants Interactive video Main outcome measures Comments
Campos, Assessment of n=60 TeamViewer Duration: on average teleconsulations  Technical
2016 [63]  professional- Mild to severe v10 software lasted 10 minutes longer. problems

patient sensorineural LAN 10 Mbps. occurred in
Mixed communication bilateral HL Connection Video recording of the consultations 27% of tele-
methods in HA fitting speed of 384 analyzed by two independent consultation,

consultations
performed F-F
and at distance

18 men, 12 women
Age: 3 69 yrs

% hearing threshold
at better ear: 50,8
dB HL

Teleconsultation
(n=30)

14 men, 16 women
Age: 3 69 yrs

% hearing threshold
at better ear: 46,2
dB HL
SLP-Audiologists

5 audiologists with
5 yrs experience in
hearing aid fittings
Age: x 33.4 yrs

Facilitators

4 SLP-Audiology
graduate students
with no experience
in HA fitting

F-F Group (n=30) kbps

examiners by means of Global being
Consultation Rating Scale (GCRS) necessary to
— higher scores mean better interrupt and
communication: restart them
F—F: ¥ 15.3; Teleconsultation:

x 12.6 (p<0.05)

High scores or close to the maximum

were not found in any of the cases

Thematic analysis of 10 consultations
F-F (n=5) and Teleconsultations (n=5):
For both consultations the professional
or, when present, the facilitator’s talk
was predominant. The communication
content was biomedical in essence,
mostly related to hearing aid use and
handling

RCT — randomized controlled trial; LAN — local area network; HL — hearing loss; F-F — face-to-face; yrs — years; Mbps —
megabits per second; kbps — kilobits per second; REUR —real ear unaided response; REAR — real ear aided response; REIG

—real ear insertion gain; REM — real ear measures.

remote desktop control for hearing aid fittings. On aver-
age, telehealth increased the duration of the procedures/
appointments [58,60,61], mainly due to additional steps
inherent in this method (e.g. connectivity delays, instruct-
ing the facilitator). This affects the clinic schedule in the
short run. However, since neither the patient nor the pro-
fessional have to relocate, an overall improvement in ef-
ficiency is possible.

With regards to real ear measures, differences between
face-to-face and remote procedures were statistically sig-
nificant, although not clinically [59,60]. It was noted that
the onsite professionals were able to independently per-
form the procedure after taking part in a few remote ses-
sions, thus showing that teleconsultations can be used for
clinical preceptorship [63]. Additionally, when compared
to conventional methods, teleconsultation for hearing aid
fitting did not yield significant differences for speech-in-
noise results or for the device’s usage, benefit, and satis-
faction [60].

The use of ICT influenced professional-patient commu-
nication. Professionals spent more time delivering tech-
nical information and carrying out procedures and few-
er spontaneous comments from patients were noted. It
is also worth mentioning that patient-centered commu-
nication was not observed either in face-to-face sessions
or in teleconsultations [61,63]. Therefore, there is a need
for professionals to develop more effective communica-
tion skills and, when using teleconsultations, consider
media training.

Concluding comments

The need to expand the use of information and communi-
cation technologies for healthcare delivery, including hear-
ing healthcare, has come about from pressing worldwide
problems, particularly affecting developing countries: pop-
ulation growth and aging, increased demand for health-
care, income inequality, geographical barriers, lack of prop-
erly trained professionals, and the need to offer the best
possible care within increasingly tight budget constraints.

The research conducted at Bauru Dental School indicates
that these issues — as well as challenges arising from short-
ages of well-trained audiologists [23], lack of the use of
real ear measures [19], and patient absenteeism [29] - can
be mitigated by incorporating remote hearing aid fitting
routinely into public hearing healthcare clinics. However,
in order to do this, a more constructive interaction among
stakeholders, including policy makers, key opinion lead-
ers, and legal/regulatory bodies is required.

The feasibility of implementing audiology telehealth, in-
cluding remote hearing aid fitting, at subsidized services
in other countries has also been investigated. Australian
Hearing Services’ pilot program indicated hearing aid fit-
ting and fine-tuning could be successfully performed via
telehealth [64]. In the United States Department of Veter-
ans Affairs, a comparison of two cohorts of veterans, fitted
with hearing aids via face-to-face and telehealth models,
showed similar hearing aid outcomes [65].
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In addition, technical development is occurring at an un-
precedented speed. Despite the existing digital divide, more
present in developing countries, the affordability of inter-
net-ready devices and wearables, social media, alternative
broadband internet connections, and big data, to name a
few, are reshaping our society and, consequently, health-
care systems. Overall, telehealth has the potential to help
healthcare providers meet the demands of a technologi-
cally increasing society.
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