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Abstract

Background: To obtain the best hearing benefits after cochlear implantation, the speech processor must be optimally fitted.
The majority of patients have to undertake a long trip to the cochlear implant (CI) clinic, and this incurs high cost, time, and
travel weariness. To overcome this problem, ‘telefitting’ has been proposed. The aim of this paper is to present the results of a
large-scale introduction of telefitting into clinical practice.

Material and Methods: Material of this study consisted of 94 cochlear implant users scheduled for telefitting between March
and May 2011 in one of 8 centers selected for this study. For cost assessment a group of 195 patients was surveyed.

Each patient underwent a teleconsultation procedure. After telefitting the patient was presented with a questionnaire consist-
ing of questions relating to the quality and time effectiveness of telefitting and the preparation process, assessment of the ease
of contact with the audiologist, the sense of security and calm during the session, and an overall assessment of its usefulness
as an alternative to different kinds of standard visits.

Results and Conclusions: The Nationwide Network of Teleaudiology proved to be a reliable platform for telefitting. The meth-
od and a proposed model of postoperative care for implanted patients using telemedicine seems to be a reliable alternative to

standard model. It improves the quality of service provided to patients and saves substantial time and money.
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EL METODO TELEFITTING UTILIZADO EN LA RED NACIONAL DE
TELEAUDIOLOGIA: EVALUACION DE LA CALIDAD Y LA RENTABILIDAD

Resumen

Antecedentes: Para obtener los mejores beneficios de la audicion después de la implantacion coclear, el procesador del habla
debe ser 6ptimamente ajustado. La mayoria de los pacientes tienen que emprender un largo viaje para la clinica del implante
coclear (IC), y esto incurre en altos gastos, el tiempo y el cansancio de viaje. Para superar este problema, se ha propuesto ‘telefit-
ting’. El objetivo de este trabajo es presentar los resultados de una introduccion a gran escala de telefitting en la préctica clinica.

Materiales y métodos: El material de este estudio consistié en 94 usuarios de implantes cocleares con el telefitting programa-
do para las fechas de entre marzo y mayo de 2011 en uno de los 8 centros seleccionados para este estudio. Para la evaluacién
de los gastos se examind un grupo de 195 pacientes. Cada paciente se someti6 a un procedimiento de teleconsulta. Después
del telefitting se presentd al paciente un cuestionario que constaba de preguntas relativas a la calidad y la eficacia de tiempo
de telefitting y al proceso de preparacion, la evaluacion de la facilidad de contacto con el audidlogo, el sentimiento de seguri-
dad y calma durante la sesién, y una evaluacién general de su utilidad como una alternativa a otros tipos de visitas estandar.

Resultados y Conclusiones: La red nacional The Nationwide Network of Teleaudiology demostro ser una plataforma fiable
para el telefitting. El método y el modelo propuesto de los cuidados postoperatorios sobre los pacientes implantados utilizand
telemedicina parece ser una alternativa fiable para el modelo estindar, ya que mejora la calidad del servicio prestado a los pa-

cientes y ahorra mucho tiempo y dinero.
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AJUSTEMENT A DISTANCE DE FONCTIONNEMENT DE CIMPLANT COCHLEAIRE,
METHODE UTILISEE DANS LE RESEAU NATIONAL D’AUDIOLOGIE A DISTANCE:
EVALUATION DE LA QUALITE ET DU COUT.

Résumé

Contexte: Pour obtenir les meilleurs résultats auditifs apreés implantation cochléaire, le processeur vocal doit étre ajusté de ma-
niére optimale. La majorité des patients doivent alors effectuer un long voyage jusqu’a la clinique d’implants cochléaires, et cela
entraine un cott élevé, prends du temps, et engendre de la fatigue due au voyage. Pour surmonter cette difficulté, la méthode
de lajustement & distance a été proposée. Le but de cet article est de présenter les résultats a grande échelle de l'ajustement a
distance de 'implant cochléaire dans la pratique clinique.

Matériel et méthodes: Cette étude sest basée sur 94 utilisateurs d'implants cochléaires bénéficiant d’'un ajustement a distance
entre Mars et Mai 2011 et ce dans I'un des 8 centres sélectionnés pour cette étude. Pour Iévaluation des cofits, un groupe de 195
patients a été étudié. Chaque patient a été requ en téléconsultation. Aprés chaque ajustement a distance, le patient a du remplir
un questionnaire composé de questions relatives a la qualité, a lefficacité et a la préparation de cette consultation ainsi que sur
Iévaluation de la facilité de contact avec I'audiologue, le sentiment de sécurité et de calme au cours de la session, et une évalua-
tion globale de son utilité comme une alternative aux différents types de visites classiques.

Résultats et Conclusions: Le réseau national Polonais de télé-audiologie sest avéré étre une plate-forme fiable pour l'ajuste-
ment a distance du fonctionnement de I'implant cochléaire. La méthode et le modele de soins postopératoires proposé pour
les patients implantés en utilisant la télémédecine semble étre une alternative fiable au modele standard. Il améliore la qualité
du service offert aux patients et permet déconomiser beaucoup de temps et d’argent.

Mots clés: télémédecine « ajustement a distance du fonctionnement de I'implant cochléaire o telefitting « implant cochléaire

METO] YIAJTEHHOM IIOATOHKM, IPVIMEHAEMBIN B HAIIMIOHAJIbHON
CETU TEJTEAYIMOJIOTUN: OIIEHKA KAYECTBA 1 SKOHOMUYHOCTU

Kparkuit 0630p

Vcropus Bonpoca: JIns moaydeHns ONTUMATbHBIX Pe3y/IbTaTOB IOC/Ie KOXIEApHOI MMITJIAaHTAIN IIPOI[eCCOp pacros-
HaBaHUA PeUy JO/DKEH OBbITDH TIaTeJIbHBIM 00pa3oM IOfOTHAH. BONBIIMHCTBO MALMEHTOB BBIHYXK/ICHbI IIPEOfj0IeBaTh
60JIbIIVIe PACCTOSHNA O KIVHUKM B LIeJIAX MIPOBefeHNA KoxaeapHoit nMmmanTanyy (CI), 4To conpsKeHo ¢ 60IbIIMu
(bMHAHCOBBIMU pacXofiaMy, IOTepell BpeMEH) ¥ yTOMUTEIbHBIMMU Iepee3aMiut. /i pelieHns JaHHO! Ipo6ieMbl OblTa
MIpefIoXKeHa CTPaTeTysl «yGa/IeHHOI OATOHKI». 1le/ib TaHHOI paboOThI — O3HAKOMUTD C pe3y/IbTaTaMi MacIITabGHOTo
BHEJIpEHNsA yJalIeHHO MOIFOHKY B KIMHUYECKYIO IIPAKTHUKY.

Marepuanpl 1 MeTOABI: B uccnefoBanuy NpMHUMAaIN y4acTue 94 1oiab3oBaTesa KOX/IeapHbIX MMIIIAHTATOB, KOTOPBIM
Obl/Ta Ha3HaueHa yHajleHHas OfTOHKA B IIepUOJ ¢ MapTa 1o Mait 2011 . B 0fHOM 13 8 LIeHTPOB, BbIfIe/IEHHDIX AJIS SaH-
HOTO MCCTIEflOBaHMsI. B Ie/1s1X OlleHK1 9KOHOMUYHOCTH 6blTa 06cnefoBana rpymnmna u3 195 nanyentos. Kaxjplit mammeHT
IpolleN NpoLefypy yAaleHHOi KoHCynbranyun. Ilocre yganeHHOM MOATOHKY HAlMEeHThI ITOIy4M/IM aHKETY C BOIIPOca-
MM, CBA3aHHBIMI C Ka4€CTBOM M BBIMIPBIIIEM BO BPEMEHM NPOLIEAYPHI yAAaIeHHO IOATOHKM, a TAaKXKe ITOATOTOBUTENIb-
HOTO IIPOLeCCa, OLIEHKOI HOCTYIHOCTH CBA3M C CYPAOIOrOM, YYBCTBOM 3alLVIIIEHHOCTI U IIOKOSI B XOfie CeaHca 1 00-
11ell OLIeHKOI! II0JIe3HOCTM MeTOJla B Ka4yeCTBe aJIbTePHATUBBI CTAaH/AAPTHBIM BU3JMTaM Pa3/IMYHOIO TUIIA.

Pesynprarel n 3akmodyenna: HanyonanpHas ceTb Temeayayonorny Oblla pM3HaHA HaJ[eKHOV OCHOBOIL JIA yja/IeH-
HOII IOATOHKM. MeToq 1 IpejiosKeHHasA MOJe/Ib IIOC/IeOIePALIIOHHOTO JIeYeH S Tal[MIeHTOB C MUMIUIAHTaTaMy C IIpuMe-
HEeHMeM y/laJleHHbIX MEIVIMHCKIUX IIpoLleyp IIpM3HaHa HaJle>KHO a/IbTepHATUBOI CTaHAAPTHO Mojenn. MeTof, IOBbI-
IIaeT Ka4eCTBO OOCTY>KMBaHM ALMEHTOB U II03BOJISIET OCTUYb SKOHOMUY BPEMEHM U CPECTB.

KnioueBble c1oBa: yfajieHHas MeMIVHA o yoaJleHHadA HACTPOJKa « KOX/IEAPHBI/ MMIUIAaHTAT

Background procedure is to optimally fit the cochlear implant system.

It is usually done according to a specific fitting procedure,
To obtain hearing benefits after cochlear implantation it is requiring an experienced, multidisciplinary team to un-
crucial to provide well organized post-operative care for dertake repeated sessions with the patient in the cochle-
the patient. One of the most important tasks during this ar implant (CI) clinic. For the majority of patients these
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visits require long travels from their home, which is of-
ten associated with high cost, time, and travel weariness,
which limits the reliability of the test results and the fit-
ting outcomes. Moreover, a rapid increase in the number
of cochlear implant recipients in recent years, and project-
ed further development in this area, make managing the
procedure more difficult.

One solution to address the aforementioned problems is
to transfer some parts of the procedure to smaller, cooper-
ating centers spread around the country. These centers are
usually sufficiently equipped and have teams ready to pro-
vide medical and rehabilitation care at a satisfactory level.
However, some parts of the procedure, like psychophysical
measurement or programming of cochlear implant system,
cannot be conducted by those teams due to a lack of trained
specialists and limited experience. To overcome this prob-
lem, the use of telemedicine has been proposed. It allows
cooperating polyclinics to conduct part of the procedure
consisting of ENT examination, audiological tests, and re-
habilitation evaluation. At this point, experienced special-
ists from the CI clinic, supported by local staff, perform
the final part of the procedure: psychophysical and objec-
tive measurements, and speech processor programming.

The basis of this approach has in recent years already been
described [1-3]. The Internet allows specialists from the CI
clinic to set up a teleconference for audio and video contact
with the patient and support specialist, and allows remote
desktop software to access a remote computer and perform
measurement and fitting. This method has been assessed
under controlled conditions in which patients undergo a
fitting procedure twice: in standard face-to-face mode and
in simulated remote mode, usually performed in the same
building, but using telemedical technology. Those studies
proved telefitting to be safe, reliable, and well accepted by
both patients and specialists. Electrical stimulation pa-
rameters obtained during telefitting did not differ greatly
from values obtained during standard, face-to-face fitting.

However, it is difficult to find results of the introduction
of the proposed method into clinical practice, especially
for patient assessment of the “real life” quality of the ser-
vice that has no backup of a second, standard fitting. In
addition, estimates of the cost and time savings that can
be obtained in real life are missing.

Aim

The aim of this paper is to present the results of a large-
scale clinical introduction of telefitting into clinical prac-
tice, based on experiences gained during day-to-day use

of the National Network of Teleaudiology.

Material and Methods

Material

Material of this study consists of 94 cochlear implant us-
ers that were scheduled for telefitting between March and
May 2011 in one of 8 centers in Poland. The whole net-
work consists of 20 centers, and 8 were selected for the
purpose of this study. Inclusion criteria also included the
patient’s ability to reliably assess the course and outcome
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of telefitting and be able to fill in questionnaires, so only
adults and older children able to meet these requirements
were included. Mean age of the patient was 34.5 years, me-
dian 30.5 years, SD=16.9, and the range varied from 12 to
86 years. Mean experience with the cochlear implant sys-
tem (time from first fitting) was 57 months, median 48
months, SD=42 months, with the range varying from 6
months to 17 years. They were users of different cochlear
implant systems: 73.4% with MED-EL devices, 23.4% with
Cochlear devices, 3.2% with Advanced Bionics devices.

For cost assessment, a group of 195 patients was selected from
one of 5 representative polyclinics distributed throughout Po-
land. Out of the selected group, 41 were from the region of
Podkarpackie, 38 from Pomorskie, 46 from Warminsko-Ma-
zurski, 29 from Slaskie, and 41 from Zachodniopomorskie.

Method

The National Network of Teleaudiology was introduced in
2009, with the aim of providing a wide range of telehealth
applications like telefitting, telediagnostics, telerehabilita-
tion, or teleeducation. It consists of 20 cooperating cent-
ers in Poland and 1 in the Ukraine (Figure 1). The cent-
er of the network is the International Center of Hearing
and Speech in Kajetany, from where experienced special-
ists provide telecare for patients in cooperating polyclinics.
Every node is equipped with HDX8006 teleconference ter-
minals from Polycom Inc. with 32” LCD screens, zooma-
ble and movable Polycom cameras, connected to a system
with 2 Mbit/s symmetrical Internet connections. In eve-
ry node there is a PC computer equipped with clinical in-
terface boxes with appropriate fitting software and speech
therapy software. The ‘Logmein.com’ application is used
to provide remote desktop functionality. Some 41 support
specialists were trained in cooperating centers. During
the telefitting procedure they were responsible for help-
ing in the communication process and in basic technical
tasks like connecting the speech processor to the interface.

Each patient underwent a teleconsultation procedure de-
veloped for cochlear implant users and introduced into
clinical practice in the National Network of Teleaudiolo-
gy. The aim of the procedure was to closely emulate the
standard procedure used during face-to-face visits in the
CI clinic. The teleconsultation procedure includes ENT
examination, preparation stage, and telefitting itself. Dur-
ing the preparation stage, a support specialist does a struc-
tured interview with the patient concerning hearing ben-
efits, communication skills, and usage schemes in daily
life. The next step is psychoacoustic measurements — free-
field audiometry and speech audiometry with monosyl-
labic words in quiet and noise (SNR 10dB), according to
the patient’s skills. The last stage of preparation is con-
sultation with a local speech therapist, when hearing and
communication problems can be addressed.

During the second part - telefitting — a specialist from the
CI clinic discusses with the patient and the support speech
specialist the results of the questionnaire. Then the speech
processor is connected to the interface by the support spe-
cialist, and the fitting specialist takes control of the remote
computer. Objective measurements are then performed:
impedance, ECAP, and/or ESR measurements according
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Figure 1. The National Network of Tele-
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Table 1. Questionnaire results.
Neither
Strongly : Strongly
disagree Disagree a:igi;:eg l::r Agree agree
Quality of audio-video connection is good 0 4 1 33 56
I had good contact with audiologist 0 2 5 35 52
| felt safe and secure during telefitting 0 1 3 33 57
I’'m satisfied with the course and effects of
telefitting 0 0 5 38 51
Telefitting is an alternative for standard fitting 0 0 4 32 58
Telefitting allowed for saving in time and money 0 0 3 22 69

to the needs of the particular patient. The next step con-
sists of psychophysical measurements like the amplitude
growth function, threshold detection, or MCL evaluation,
with the task difficulty adjusted to the patient’s capabili-
ties. The final step is creation of the new program and a
live mode when the first feedback is obtained from the pa-
tient. In all steps the support specialist is actively involved.
Usually ENT examination and the preparation stage take
1 hour and telefitting takes from 45 minutes to 1 hour.

After telefitting, the patient is presented with a questionnaire
consisting of questions relating to quality and time effec-
tiveness of telefitting and preparation process, assessment
of ease of contact with the audiologist, sense of security and
calm during the session, and overall assessment of its use-
fulness as an alternative to different kinds of standard visits.

The commuting time and distance that the patient would
have to go using their car to get to the International Cent-
er of Hearing and Speech versus one of the satellite clinics
was calculated on the basis of residential addresses of the

84

patient and address of the institution. Google Maps was
used in the survey. Then the distance calculated was multi-
plied by a standard kilometer rate for the use of a private car
(with an engine capacity of 900 cm?) for professional pur-
poses (as specified in the 2007 regulation set by the Minis-
ter of Infrastructure). The result is the basis for calculating
the amount of time and money saved in cases where a pa-
tient decides to use remote fitting of the speech processor.

Results

The results of the patient assessments are presented in
Table 1. In most cases patients agreed or strongly agreed
to questions relating to good quality of the audio-video con-
nection and contact with the audiologist. In 4 out of 5 cas-
es where quality of the audio-video connection was not as-
sessed as good, contact with the audiologist was rated poorer
and the patient’s feeling of security was not satisfactory. We
can assume that in those subjects overall communication
ability was limited. In general, patient satisfaction from the
course and outcome of telefitting was high, although in 5

© Journal of Hearing Science® - 2012 Vol. 2 - No. 2
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Table 2. Overall assessment.

Assessment of quality and cost effectiveness

No Have no opinion Yes
Telefitting is a good alternative for first fitting 21 42 31
Telefitting is a good alternative for standard follow-up 3 5 86
I’'m going to use telefitting in the future 0 6 88

cases patients neither agreed nor disagreed with this state-
ment. However, only 2 out of those 5 did not agree that tel-
efitting was a good alternative for standard visits. Anoth-
er 2 cases who did not agree with this statement answered
“agree” or “strongly agree” for other questions. In 3 cases
there were no apparent saving of time or money due to un-
expected complications on the way to a subsidiary clinic.

Table 2 presents an overall assessment by the patients of
the new procedure. The majority agreed that telefitting was
a good method for standard follow-up visits, but only in
31 cases did they agree that it should be used for a first
fitting, reaffirming what the authors believe that first fit-
ting should be done in the traditional way. Overwhelm-
ingly, 93% of patients would use telefitting in the future,
with only 6 out of 94 not sure and none disapproving.

Patients were also asked for assessment of the time saved if
they were to consult a satellite clinic closer to their home.
The mean time saved by patients would be 10.5 hours, with
SD=8.85 h. Minimum time saved was reported as 40 min-
utes, maximum 48 hours.

A cost reduction assessment, performed for the larger group
of 195 patients, revealed that the mean saving was 12.5% of
the mean average national salary. The same analysis showed
that mean reduction travel time was 8 hours 19 minutes,
which for some reason is different from the value obtained
from patient questionnaires. The authors believe that the
reason for the difference is rounding done by patients during
filling in of the questionnaires, including the amount of time
for resting and sometimes staying overnight after the visit
in the implantation clinic and increases caused by traffic.

Discussion

The Nationwide Network of Teleaudiology, as introduced
into clinical practice in the Institute of Physiology and
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on healthcare could be very large, allowing quality health-
care to be provided through telecommunications technol-
ogy to underserved populations in Poland and abroad [4].
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implants. The patients’ low-frequency hearing, even when
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ly considered eligible for cochlear implantation because
it is feared that intervention could damage their residual
low-frequency hearing, and additionally they require more
complicated fitting after surgery. In this situation, the Na-
tionwide Network of Teleaudiology, removing the barri-
er of distance between patients and specialists with expe-
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didates with PD. Telemedicine practitioners now have the
potential to make a global impact on CI delivery.

The authors believe that the proposed method leads to
an improvement in the quality of postoperative care after
cochlear implantation, and the telefitting method could
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