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Cl i n i ca l  i m p l i ca t i o n s
This article reflects on the importance of approaching hearing implant 
management from an interdisciplinary perspective, understood as the active 
collaboration of professionals from different disciplines and fields of action 
but with a common goal, which is to take maximum advantage of the auditory 
information received through an implant to improve the recipient’s quality of 
life. With so many professionals involved in the different phases of the implant 
process, the relevance of communication and cooperation is analysed, from 
diagnosis and treatment decision to post-implant rehabilitation.

Clemencia Barón de Otero 
Instituto Nacional de Otología García Gómez, Bogotá, Colombia.

A b s t ra ct

Technological advances and expanded indications for cochlear, 

bone conduction and brainstem implants have led to a significant 

increase in the number implant users, along with an increase in 

the number of professionals involved in the different phases of 

the process. At the same time, there is a tendency for profes-

sionals from different disciplines to work independently of their 

colleagues, focused on achieving their specific objectives. Hearing 

loss interventions not only have an impact on sound perception 

but on nonaudiologic factors too, including a person’s cognitive 

status, social interactions, family and work environment and many 

other factors, all of which play a major role in the wide variability of 

outcomes. As a result, comprehensive patient care is clearly needed.
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Introduction

For audiologists who started their careers many 
moons ago, implantable hearing devices are the 

“miracle” that we once dreamed of. Frustrated and 
impotent, we used to be faced with guiding parents 
and patients themselves through a diagnosis of pro-
found bilateral hearing loss, sharing their distress as 
we broke the unexpected and often devastating news, 
aware of the paucity of options that we could offer to 
help our patients hear.

The impact of severe to profound hearing loss is 
readily appreciated when one considers the intricate 
connections between hearing, language, the brain and 
emotions. The sense of hearing fundamentally facili-
tates communication, fosters social interactions, and 
supports cognitive tasks (WHO, 2016). It is essential 
for linguistic and communicative development. Even 
moderate hearing loss significantly affects speech 
and language development, causing academic and 
social difficulties and other long-term consequences.

The huge impact of severe to profound hearing 
loss can now be significantly reduced by early, effec-
tive interventions that provide individuals with ade-
quate access to sound. The development of cochlear 
implants just over three decades ago opened a win-
dow of hope; we were finally able to offer patients the 
possibility of access to speech sounds in an increas-
ingly efficient way. The positive impact of these 
interventions on our patients is a constant source 
of wonder. We have been privileged witnesses of a 
baby’s smile in response to hearing its parents' voice 
for the first time and we have shared the tears of joy 
of people hearing their name pronounced again, after 
living long years of silence due to hearing loss. By our 
patients’ side, we have experienced the amazement 
of hearing the rustle of clothes or the wind gently 
blowing the leaves on a tree.

The hearing implants available today bring hope to 
a diagnosis of hearing loss, regardless of its severity 
and type. Technological progress gives these devices 
increasing capabilities to efficiently translate acous-
tic signals into electrical or vibratory codes that the 
brain can interpret accordingly. Sound processing 
strategies incorporate algorithms that clean up the 
input signal for users, helping overcome the inher-
ent limitations of a device with a small number of 
electrodes designed to reproduce the work of thou-
sands of hair cells and nerve fibres in a healthy ear. 

And wireless connectivity, which forms part of our 
daily lives, is also integrated in sound processors, 
allowing them to connect seamlessly with a wide array 
of electronic devices.

Yet despite such significant technological innova-
tions, the outcome is sometimes suboptimal. In addi-
tion to these innovations – ever faster data processors, 
signal filtering with pre-processing algorithms and 
smart microphones that adjust to different listening 
environments – other factors play a decisive role in 
the hearing outcome. Hearing loss has complex impli-
cations going beyond the mere perception of sounds, 
to the extent of even affecting brain development. 
Clearly, the problem cannot be addressed solely by 
simply amplifying sounds or replacing them with elec-
trical impulses, despite their efficiency. Nonaudiologic 
factors, including a person’s cognitive status, social 
interactions, family and work environment, and a long 
list of other factors, play a major role in the widely 
varying outcomes of implantable devices. All these 
factors make comprehensive patient care paramount.

Subspecialties or 
comprehensive care

Health care professional practice is currently shift-
ing between the opposing tendencies of promoting 
subspecialties to address each specific disorder and 
providing comprehensive care of a person as a whole. 
The first focuses more on treating isolated organs or 
functions and the second considers the human body 
as an organism made up of various systems interact-
ing and cooperating with each other.

These two tendencies can also be found in the field 
of hearing implants. When cochlear implants first 
appeared, a multidisciplinary team was considered 
an essential requirement and worked actively from 
the preoperative stage onwards to decide whether 
the cochlear implant candidate would benefit from 
the new technology, taking all aspects into consid-
eration. The teams were comprised at a minimum of 
an ENT specialist, an audiologist, a speech therapist, 
and often a psychologist (Parikh et al., 2004; Cooper 
2006; Kim et al., 2010). Since then, the number of 
health care professionals working in hearing implant-
related specialties has increased exponentially. Con-
versely, in some countries, the number of established 
implant groups has fallen, and the implant candidacy 
process is often managed by professionals working 
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in isolation, such that the audiological evaluation 
is performed by an audiologist who has no direct 
communication with the ENT specialist or otologist 
who evaluates the suitability of the ear to receive 
the implantable device. In turn, the speech therapist 
in charge of the individual’s rehabilitation is some-
times not part of the decision-making process for 
the implantation procedure, never interacts directly 
with the otologist and sometimes not even with the 
audiologist (Ramos Macias et al., 2016; Warmer-Czyz 
et al., 2022). Furthermore, the professionals making 
the diagnosis and managing the candidacy process 
sometimes hand over to others for the device pro-
gramming and aural rehabilitation. As a result, there 
may be no treatment plan that covers the perspec-
tives of all the disciplines involved, and therefore the 
professionals from each discipline work alone, focus-
ing on their own highly specific objectives. In some 
countries, this workflow has developed as a conse-
quence of health care system policies.

Our view, which we invite readers to reflect on, is 
that interdisciplinarity should be recovered or intro-
duced as a working model for managing hearing 
implant recipients, with the common goal of opti-
mising the device’s benefits, which, consequently, will 
help improve the overall quality of life of our patients 
to the greatest possible extent.

Teamwork in health care

Advances in technology and in health care system 
organisation have changed the way heath care ser-
vices are delivered, transitioning from a model of 
working in isolation to one comprised of a complex 
network of providers and professionals. Team-based 
health care refers to the provision of health ser-
vices by at least two health care providers working 

collaboratively to accomplish shared goals (Babiker 
et al., 2014). The importance of teamwork in health 
care provision has gradually gained recognition and 
it is now very rare for patients to be seen by a single 
professional (Dihn et al., 2019, Rossen et al., 2018). 
Health services today require the cooperation of an 
array of practitioners from different disciplines.

The effectiveness of these teams depends on many 
factors, including the type of team, the characteris-
tics of the team members, clear roles, leadership and 
commitment, and effective communication. In turn, 
barriers that hinder effective teamwork in health 
care include hierarchies, the individualistic nature of 
many health care disciplines and instability of team 
members (Rodriguez et al., 2021, Schmutz et al., 2019, 
Zajac et al., 2021).

The way in which the intervening disciplines inter-
act defines the type of work team. Teams are mainly 
distinguished by their approach to the disciplinary 
perspectives and cooperation among the team mem-
bers, as summarised in Table 1 (Roderick, 2010).

In a multidisciplinary team in the health care field, 
each health care professional treats patients indepen-
dently and shares information with the other team 
members, while the patient may be a mere recipient 
of care (Bernad-Bonnin et al., 1995, Choi et al., 2006).

A team is considered to be interdisciplinary if it is 
composed of different disciplines working towards a 
common goal, each contributing specific knowledge, 
skills and competencies (Greiner & Knebel, 2003), and 
if it promotes effective collaboration among profes-
sionals and facilitates a holistic approach to meeting 
patients' needs. The outcome is an integration of 
knowledge that can even create new disciplines.

Transdisciplinary teams in health approach the 
natural, social and health sciences in a humanities 
context, and in so doing, transcend each of their tra-
ditional boundaries by providing holistic schemes that 

Table 1. Types of discipline relationships
DISCIPLINE 
RELATIONSHIP

DISCIPLINARY 
PERSPECTIVES

INTERACTION TYPE POINT OF VIEW

MULTIDISCIPLINARY Separate perspectives, with 
individual objectives in each 
discipline

Each discipline provides a specific, 
independent service with limited interaction

A single study object from 
the point of view of several 
disciplines

INTERDISCIPLINARY Common perspectives with 
shared but identifiable 
objectives for each 
discipline

Each discipline contributes its specific skills 
and competences in a joint and coordinated 
way; there is integration and synthesis of 
disciplines

Combines the viewpoints of 
several disciplines

TRANSDISCIPLINARY A shared, single perspective Involves disciplines from outside the health 
care field working together under a shared 
conceptual framework.

Combines the different 
viewpoints of each discipline
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subordinate disciplines, looking at the dynamics of 
whole systems. It is a methodology used in particular 
to resolve complex problems involving heterogeneous 
domains such as public health challenges or global 
climate change (Soskolne, 2000, Choi et al., 2006).

In the field of cochlear implants, different 
approaches range from individual and isolated work 
to interdisciplinary teams working with a patient focus. 
Transdisciplinary teams are rare, however, except in 
large hospitals or institutions.

An unequivocal symbiotic relationship exists 
between the fields of otorhinolaryngology and audi-
ology, and likewise between audiology and speech 
therapy. The need for coordinated work among these 
three disciplines is therefore easy to defend in the 
management of patients with hearing loss. How-
ever, other professional areas, such as engineering, 
biomedicine, neurosciences, education, psychology, 
acoustics, and many others, are also directly or indi-
rectly involved in hearing implants, and the interaction 

of these areas has contributed to the state of the  
art of these devices. This article focuses on the funda-
mental teamwork that must take place among the ENT 
specialist, audiologist and speech therapist, without 
taking away the merit of other professionals.

Effective and harmonious interdisciplinary work 
should have a defined framework of generic com-
petences (attitudes and values) and specific com-
petences (areas of knowledge) to facilitate a holistic 
approach, which in turn will undoubtedly result in 
better auditory performance and well-being of peo-
ple with hearing loss, who are our focus of atten-
tion. By defining the competencies involved, the roles 
and responsibilities of each team member can be 
clearly established and mutually respected. Assertive 
communication is paramount among team mem-
bers in order to plan the work to be carried out and 
resolve problems when they arise, acknowledging 
the importance of analysing situations from multiple 
perspectives. Figure 1 illustrates the key members 

PATIENT

OTOLOGY
ENT

AUDIOLOGY

NEUROLOGY

OTHER
TEACHER

PSYCHOLOGY

SPEECH THERAPY
REHABILITATION

ENVIRONMENT

ENVIRONMENT

Figure 1. Interaction between the different stakeholders involved in the cochlear implant process
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of an interdisciplinary cochlear implant team. (Some 
disciplines may be known by other names in some 
countries.)

In the specific field of cochlear implant work, it is 
universally agreed that listening through an implant 
is clearly a different experience from acoustic hear-
ing in a normal-hearing person. While a healthy audi-
tory system contains thousands of hair cells that have 
the ability to code tiny spectral and temporal differ-
ences, leading to a high-resolution representation of 
the auditory information in the environment, coch-
lear implant systems have only a small number of 
electrodes available to represent auditory signals, 
resulting in a coarser representation of the complex 
and dynamic acoustic signals found in speech and 
music. In situations where there is a single sound 
signal, for example, when listening to one person 
speaking in a quiet environment, the healthy brain 
compensates for the lack of redundancy in the signal 
received and cochlear implant users generally per-
form well (Clark 2013, Boyle 2019). However, when 
the signal is degraded by the presence of other com-
peting sounds or reverberation, or other challenging 
conditions, most individuals have noticeable difficulty 
and, in many cases, very poor performance (Dorman 
et al., 2017, Zaltz et al., 2020).

These difficulties occur regularly, albeit to a highly 
variable degree in different patients, and have trig-
gered a search for options across different disciplines 
to optimise the devices’ benefits in terms of their 
design and improvement to the acoustic cues trans-
mitted by the implant. Surgeons try to improve their 
vision and reduce trauma on electrode array insertion; 
audiologists use programming maps to promote the 
best possible representation of sounds by adjusting 
them to the individual’s required current configura-
tion; and speech therapists seek to provide the neces-
sary strategies for patients to adapt to and functionally 
use the information transmitted by their implant.

By following the principles of interdisciplinarity, 
these efforts can be combined and the different disci-
plinary angles can target a common goal. This synergy 
has been particularly relevant in recent technological 
advances in devices, when interprofessional discus-
sions take place among physicists, engineers, sur-
geons, audiologists and other professionals about 
device limitations and needs. The diverse profes-
sional angles have led to solutions in device design 
and signal processing that have in turn resulted in 
better performance among users.

Yet communication among a surgeon, audiologist 
and speech therapist is sometimes absent, may be 
one-way only or lack fluidity and sometimes profes-
sionals forget that interdisciplinary discussions should 
be “conducted with equity, mutual respect, be void 
of personal interest and be focused on the patients’ 
interests” (Ysunza, 2014). Furthermore, professional 
interaction should be present at every stage of hear-
ing device implantation. The decision-making process 
for an implantable device should start with an open 
discussion about surgical and nonsurgical treatment 
options, their possible outcomes, the specific chal-
lenges of the individual being treated and the choice 
of ear in the case of unilateral implants. These discus-
sions become feasible in an interdisciplinary implant 
group setting. However, an ENT specialist sometimes 
knows about a patient's hearing only in the context of 
audiometry graphs or electrophysiology study curves. 
An audiologist, in turn, often first sees a patient for 
the initial implant activation, unaware of information 
that could guide the programming process, such as 
operating theatre notes describing electrode array 
insertion difficulties or partial insertion. An audiol-
ogist who is present in theatre and follows up the 
patient afterwards will have first-hand knowledge of 
the intraoperative measurements of implant integrity 
and function, but if a different audiologist follows up, 
they rarely receive this information. Likewise, an audi-
ologist should report back regularly to the ENT spe-
cialist on progress, difficulties, unexpected changes 
in electrode impedances, extra-auditory stimulation 
and any other findings during programming sessions 
that require attention.

On-going, frank and respectful communication is 
also vital between a patient’s audiologist and speech 
therapist, while respecting their specific roles and 
responsibilities. Having a speech therapist present in 
person at implant programming sessions is extremely 
valuable, especially during the initial stages among 
paediatric patients. Since speech therapists often 
work with children, their presence not only reassures 
the child and parents, but they can also give valuable 
insights on their behaviour to guide the audiologist 
in the behavioural assessment of the specific current 
requirements of the different electrodes, which is 
essential in the programming process. Two-way com-
munication and feedback between the two profession-
als makes a major difference to a patient’s progress. 
Before a programming adjustment session, an audi-
ologist will benefit hugely if they receive information 
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from the speech therapist about a patient’s perception 
of different sounds, details of possible phonetic con-
fusions that can be fully or partially corrected by pro-
gramming, progress in language and communication 
skills, their opinion on family collaboration, the child's 
interaction at school, and many more aspects that a 
speech therapist knows in more detail than the audiol-
ogist. In turn, the audiologist's feedback for the speech 
therapist is also paramount: they can provide details 
about the stimulation parameters used by the patient; 
detection thresholds achieved by the patient and then 
verified with free-field audiometry; specific findings on 
reactions to supraliminal stimuli such as undesired 
facial stimulation; discomfort with loud sounds; and 
results of speech-in-noise discrimination and speech 
perception in silence tests. Joint, coordinated teamwork 
affords more possibilities of optimising programming 
maps more accurately and precisely, while adjusting 
to individual needs, and the outcome of such coopera-
tion can be seen in patients’ improved performance. 
Similarly, decisions on additional hearing aids, such 
as remote microphone and similar systems, should be 
made jointly between the two professionals (Drouin 
& Theodore, 2020).

While patient-centred interdisciplinary work is nec-
essary for patients with a hearing impairment and no 
other difficulties, it becomes even more indispensa-
ble in the case of individuals with special needs, who 
are seen increasingly for implant interventions now 
that candidate selection criteria have been broad-
ened to include people with multiple disorders. In 
these cases, the interdisciplinary team also has to 
expand to encompass other disciplines that are not 
usually part of an implant group. Depending on the 
specific disorders encountered, close collaboration 
may be needed with a range of professionals from 
neurology, neuropaediatrics, physiotherapy, occupa-
tional therapy, psychology, special education, neu-
ropsychology, and others. In this patient group, the 
diagnosis itself poses enormous challenges that can 
only be addressed with an interdisciplinary approach. 
The implant decision usually requires the carefully 
weighed input from various professional perspectives 
to ensure that all variables involved are considered 
and to be able to provide an opinion on the outcome, 
adjusted as closely as possible to the patient’s individ-
ual situation. The post-operative process also requires 
fluid and on-going communication among the differ-
ent professionals to make the necessary adjustments 
to deliver the most efficient auditory input possible 

and to help the patient gradually adapt to and use the 
new information received (Bavelier & Neville, 2002). 
These patients require more frequent adjustments 
and closer follow-up. Professionals should be open 
to trying less common alternatives, and to combining 
subjective and objective strategies to obtain infor-
mation. In my experience, the effects of the auditory 
information delivered by the implant have an impact 
not only in the perceptual and communicative sphere, 
but also often drive development in other areas, fos-
tering sensory integration that may be reflected in 
improved gait, basic learning mechanisms, atten-
tion, and many other aspects that favour the overall 
development of the individual (Nasralla et al., 2018, 
Corrales 2013).

Similarly, implant work with older adults should 
involve other professionals such as psychologists, 
psychiatrists and geriatricians, depending on the indi-
vidual’s needs. Caregivers must also be included as 
an integral part of the team (Livingston et al., 2020; 
Sardone et al., 2019).

Patients’ parents and other relatives deserve spe-
cial recognition in the part they play in team cohesion. 
Actively bringing them in to play a role in the pro-
cess gives the team invaluable and unique insights. 
Children with hearing devices spend most of their 
time with their families, and only if the family set-
ting shares the work objectives of the implant team 
can the expected benefits be achieved. Most studies 
that have investigated variables in cochlear implant 
outcomes have found that family support, family 
engagement in communication, and maternal edu-
cational level are three of the biggest determinants 
in implant outcome (Cosseti et al., 2012, Sharma et al., 
2017, Boisvert 2020). It is therefore advisable that 
the family receives all the necessary information to 
ensure they are properly equipped to participate in 
decision-making, fully understand each phase in the 
process and acknowledge their role and responsibili-
ties as integral members of the team. As in the case 
of well-balanced cooperation among the professional 
members of an interdisciplinary team, active family 
involvement in turn enhances the benefits of any 
assistive listening device, regardless of whether it 
is a hearing aid or a sophisticated cochlear implant.

The concept of interdisciplinarity in implant patient 
management is particularly conducive to compre-
hensive care. Interdisciplinarity orients profession-
als towards a holistic model of care, which aims for 
the overall wellbeing of the individual, moving away 
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from the central focus on the specific goal of providing 
hearing health and towards facilitating cooperation 
in working towards a healthy life for patients (García-
García & López-Torrijo, 2016; Xue et al., 2017).

Finally, it should be noted that in parallel with this 
harmonious cooperation among the different pro-
fessionals and family, each discipline must adopt 
an individualised approach when caring for implant 
recipients, remembering that one size does not fit 
all. The first step is to recognise the individuality of 
each patient; then avoid working simply on providing 
a solution to a hearing problem; finally, always try to 
achieve a better quality of life for the patient. And this 
will indeed require each professional to consider the 
patient’s individual needs. From an audiologist’s per-
spective, the time spent with our patients, optimising 
their programming map beyond merely acceptable 
sound detection, will be compensated by achieving 
more natural, more comfortable hearing, which in 
turn will favour the emergence and improvement of 
all other aspects of a patient’s development and per-
formance. Device manufacturers offer options today 
for rapid and sometimes even remote programming 
based on population averages and sophisticated algo-
rithms. However, I personally believe these options 
should be used only in very special circumstances, 
because reducing the time we interact directly with 
our patients negatively affects the outcome, while 
depriving us of one of the fascinating aspects of our 
professional practice: sharing our knowledge with 
those we serve.

Conclusion

Cochlear implants have the potential to significantly 
change the life of recipients, their family and those 
in their immediate environment, with benefits that 
go beyond the possibility of hearing sounds, includ-
ing a positive impact on the individual’s quality of life, 
social interactions, job opportunities, and many other 
aspects. Optimising the management of implant recip-
ients by means of teamwork integrated with assertive 
communication among the different stakeholders 
involved will result in greater benefit for individuals 
who receive these devices to treat their hearing loss.
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