Internet-based audiological interventions: An update for clinicians

Abstract

Purpose: Advancements in digital and computing technologies have created opportunities for
innovations in the provision of healthcare remotely. The aim of this paper is to provide
audiological professionals with a summary of literature regarding existing audiological Internet-
based interventions (IBI’s). The specific objectives are to (1) provide an overview of the range of
audiological IBI’s for adults with hearing loss, balance disorders, and tinnitus; (2) identify the
features included in these IBI’s and possible benefits; and (3) identify difficulties and challenges
regarding the implementation and use of audiological IBI’s.

Method: Relevant articles were identified through literature review conducted in the PubMed
database and grey literature. The relevant information from these sources, such as the type of
intervention and main outcomes, were summarized.

Results: A range of IBI’s were identified, with the majority addressing tinnitus distress. Those
for hearing loss have been applied at different stages of the patient journey. Unguided IBI’s for
vestibular difficulties included self-help for Ménieres Disease and vestibular rehabilitation. Most
tinnitus IBI’s provided cognitive behavioural therapy. Overall IBI’s showed benefits in terms of
outcome and accessibility. Barriers include uncertainties surrounding the cost effectiveness,

optimal level of support and improving intervention compliance.



Conclusions: Telehealth applications are expanding in audiology and IBI’s have been
developed to provide auditory rehabilitation, vestibular rehabilitation, and tinnitus interventions.
IBI’s have the potential to offer accessible and affordable services. Further work is required to

further develop these interventions and optimize outcomes.
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Introduction

Hearing loss, vestibular disorders, and tinnitus are some of the most prevalent disabilities world-
wide. Around 15% of the world’s population have some degree of hearing loss (Olusanya,
Neumann, & Saunders, 2014) with hearing loss of greater than 20dB being the second most
common impairment (Vos et al., 2015). The prevalence of dizziness has been reported to be
about 20-30% among adults (Agrawal, Carey, Della Santina, Schubert, & Minor, 2009;
Benecke, Agus, Goodall, Kuessner, & Strupp, 2013) and at least 10% of the adult population has
tinnitus (Bhatt, Lin, & Bhattacharyya, 2016; Shargorodsky, Curhan, & Farwell, 2010). Often
hearing-related conditions may not occur in isolation as hearing loss is one of the most common
causes for developing tinnitus (Nondahl, et al. 2011), and tinnitus is often accompanied by
hyperacusis (Baguley & Andersson, 2008). In certain pathologies, vertigo attacks, hearing loss,
and tinnitus may co-occur as is the case in Méniére's disease (Nakashima et al., 2016). Hearing-

related conditions thus add to the healthcare and societal economic burden. Untreated hearing



loss poses an annual global cost of $750 billion dollars (Chadha, Cieza & Krug, 2018), and
greater healthcare costs over a 10-year period compared with those without hearing loss (Reed et
al. 2018). The annual cost of tinnitus interventions in the United Kingdom was calculated to be
£750 ($960) million in total and the annual societal costs relating to tinnitus was calculated at
£2.7 ($3.5) billion (Stockdale et al., 2017). In the United States, the annual economic burdens of
unilateral and bilateral vestibular disorders was found to be $3531-$13019 per patient (Sun,

Ward, Semenov, Carey, & Della Santina, 2014).

In most cases, hearing-related difficulties such as hearing loss, tinnitus and vestibular disability
may require longer-term support. This largely involves provision of extensive rehabilitation
consisting of several interrelated components including the use of amplification, behavioral
modification and psychological support (Fuller et al., 2017). Although the provision of hearing
aids and cochlear implants are instrumental in improving outcomes for those with hearing loss
(Barker, Mackenzie, Elliott, Jones & De Lusignan, 2016), they are unable to restore natural
hearing and listening effort may remain (Peelle & Wingfield, 2016). The adoption of
amplification is influenced by many factors, such as provision of additional support and
rehabilitation (Ng & Loke, 2015). Additional support and rehabilitation is crucial due to the
negative impact hearing-related difficulties can have on daily function and quality of life (Miura
etal., 2017; Nordvik et al., 2018), often leading to social isolation, reduced cognitive function,
anxiety, and depression (Benecke et al., 2013; Ciorba, Bianchini, Pelucchi, & Pastore, 2012; Hall
et al., 2018; Langguth, 2011). Although such support would be ideal, provision of this extensive

rehabilitation is difficult, in the context of many healthcare systems facing increasing pressures



and limited resources. Despite proven benefits, audiological services are unavailable to provide
this rehabilitation to much of the world’s population (Swanepoel & Hall, 2010), and there
remains a shortage of audiologists worldwide (Mulwafu, Ensink, Kuper, & Fagan, 2017;
Windmill & Freeman, 2013). It is estimated that in more developed countries, there is one
audiologist per 20, 000 people. This ratio decreases to one audiologist per 0.5 to 6.25 million
people in less developed countries (Goulios & Patuzzi, 2008). Even in countries with extensive
healthcare such as the UK, specialist audiological services are not readily available, particularly
in remote geographical regions (Hoare et al., 2015). Lack of resources and suitably trained
professionals with specialist skills to address complex audiological conditions are further barriers
in the provision of evidence-based practice (Hall et al., 2011). The challenge is thus overcoming
these restrictions in the provision of audiological rehabilitation. A further challenge is planning
for growing service demands as the proportion of elderly people is rising (\Vos et al. 2015; World
Health Organization, 2013) and the prevalence of auditory-related conditions generally increases
with age (Bainbridge & Wallhagen, 2014; Jonsson, Sixt, Landahl, & Rosenhall, 2004;
McCormack, Edmondson-Jones, Somerset, & Hall, 2016). Future planning to ensure that

resources are in place, is vital.

Advancements in digital and computing technologies have allowed for innovations in healthcare
service delivery models. One innovation which has made great progress in the last decade is the
use of telehealth, which refers to the provision of healthcare delivered remotely by means of
digital and telecommunication technologies (Capobianco, 2015). Widespread applications of

telehealth are developing due to its potential to offer support to remote populations, thereby



improving healthcare accessibility at reduced costs (Andersson & Titov, 2014). Telehealth can
provide access to clinical care for those with difficulty accessing face-to-face care. Reasons for
these difficulties could include the proximity of clinics, transportation difficulties, health-related
problems, loss of income when taking time off of work, or stigma associated with seeing
healthcare professionals (Cuijpers, van Straten & Andersson, 2008). Within the field of
audiology, various teleaudiology solutions have been developed for screening, diagnostic,
pediatric, remote programming, and rehabilitation purposes (Krupinksi, 2015, McCarthy, Leigh
& Arthur-Kelly, 2018; Paglialonga, Nielsen, Ingo, Barr and Laplante-Lévesque, 2018;
Swanepoel and Hall, 2010; Tao et al. 2018). Ways in which to deliver these solutions range from
offline platforms (such as PC-based applications, DVD’s; Vreeburg, Diekstra & Hosman, 2018)
to Internet-based interventions (IBI’s; Carlbring, Andersson, Cuijper, Riper, & Hedman-
Lagerlof, 2018) and mobile health devices such as smartphone applications (Akter & Rav, 2010).
As the Internet is such a powerful tool, many telehealth self-help interventions are Internet-based
(Reavley & Jorm, 2011). An IBI has been defined as “a primarily self-guided intervention
program that is executed by means of a prescriptive online program operated through a website
and used by consumers seeking health- and mental-health related assistance. The intervention
program itself attempts to create positive change and or improve/enhance knowledge, awareness
and understanding via the provision of sound health-related material and use of interactive web-
based components” (Barak, Klein, & Proudfoot, 2009, p.5). Internet interventions are either
independent of professional support (unguided) or offer some form of support (guided).
Guidance is a mechanism whereby individuals can obtain “external” information about

themselves and their progress (Barak, Klein, & Proudfoot, 2009). Guidance can be synchronous



(e.g., real-time chats), asynchronous (e.g., not occurring at the same time such as when using e-
mail) or a blended approach combining various means. A systematic review has indicated that
outcomes for guided interventions are more favorable than for unguided interventions
(Baumeister, Reichler, Munzinger, & Lin, 2014). Routine use of tele-audiological screening and
diagnostic applications have been implemented more widely than IBI’s. A systematic review
found that 79% of the identified papers related to hearing-related teleaudiology involved the
identification of hearing loss (Molini-Avejonas, Rondon-Melo, Amato & Samelli, 2015). Due
to the importance of rehabilitation in the audiological field, providing access to rehabilitation is
important. The Internet is a valuable resource in delivering such interventions and frequently
used by those with hearing impairment. Studies undertaken in Sweden, the United Kingdom,
and Canada have indicated greater Internet use in people with hearing impairment than in the
general population (Gonsalves and Pichaora-Fuller, 2008; Henshaw et al., 2012; Thorén et al.,
2013). Promoting wider implementation of IBI’s is one way of improving access to
audiological rehabilitation. More familiarity regarding these interventions and the implications
for clinical practice may help adaptation of tele-audiological rehabilitation options. The aim of
this paper is to provide audiological professionals with a summary of the literature regarding
existing audiological IBI’s. The specific objectives were to (1) provide an overview of the range
of audiological IBI’s for adults with hearing loss, balance disorders, and tinnitus; (2) identify the
features included in these IBI’s and possible benefits; and (3) identify difficulties and challenges

regarding the implementation and use of audiological IBI’s.

Method



In line with the objectives of this paper to summarize the existing literature regarding IBI’s, a
preliminary literature review was undertaken. However, it is noteworthy that this is not a formal
scoping or systematic review and hence, may not include all the studies conducted in this area.
The focus of this preliminary review was to identify experimental studies that have evaluated the
use of self-help related IBI’s focused on adults (aged >18 years) with hearing loss, vestibular
disorders, and tinnitus. The PubMed database together with searching grey literature such as
google scholar was used to identify the types of Internet interventions available. To focus the
scope of this review to self-help interventions, those targeting remote programming or cochlear
implantation follow-ups and hearing aid fittings were not included. To focus on experimental
studies, those focusing solely on the development, experiences, qualitative analysis or processes
involved in such interventions were also excluded. Data that would be relevant for audiological
professionals was gathered from the studies describing Internet-interventions. This included
auditory training programs, isolated online support groups without additional interventional
support; interventions (1) the country in which the intervention took place (3) Internet
intervention type (auditory training; rehabilitation) (4) additional intervention features (5) online

guidance, (6) effect size for the main outcome measure, and (7) main findings.

Results

Range of audiological Internet-based Interventions
Internet-based interventions for hearing loss
Internet-based interventions for hearing loss have taken a varied approach (see Table 1). They

have been applied at different stages of the patient journey (pre-fitting, new and experienced



hearing aid users, and for those with significant hearing disability regardless of use of
amplification). Of interest, was that support was provided in all the studies, either asynchronous
online or taking a blended approach by supplementing face-to-face clinical care by such an
intervention. Internet-based interventions can thus be used either as a replacement and/or
supplementary to routine healthcare. Some of these interventions have been developed by the

involvement of service users (e.g., Ferguson et al., 2015).

One study investigated the efficacy of an Internet-based pre-hearing aid fitting counselling
intervention (Manchaiah et al., 2014). For this particular intervention, treatment compliance was
poor and high dropout rates were found. The Internet has been used in a blended manner together
with face-to-face counselling support for first time hearing aid users in three studies (Brannstrom
et al., 2016; Ferguson et al., 2015; 2016). Brannstrom et al. (2016) found that Internet-based
auditory rehabilitation leads to a significant reduction in self-reported hearing disability post
intervention. Ferguson et al. (2015; 2016) provided hearing aid familiarisation for about 60
minutes via either DVD, PC or the Internet, and found that although knowledge of practical and
psychosocial issues improved, self-reported hearing disability had not decreased after viewing
the information. The Internet has also been used for experienced hearing aid users. Thorén et al.
(2011; 2014) found that self-reported hearing disability decreased after provision of guided
online rehabilitative education for existing hearing aid users. For this study, receiving or not
receiving guidance seemed to have no effect on the outcome. The only effectiveness study was
by Malmberg et al. (2017), indicating that the implementation of Internet-based aural

rehabilitation for Swedish hearing aids users improved communication skills. The Internet has



furthermore been used to reduce psychological distress in those with hearing problems
(Molander et al.,2018). In this study, Acceptance and Commitment Therapy (ACT) was used.
ACT focuses on decreasing experimental avoidance by accepting the existence of negative
thoughts and emotions (Hayes, Luoma, Bond, Masuda, & Lillis, 2006). The potential of
incorporating the Internet at different stages of the patient pathway to reduce the effects of
hearing loss is evident. Prior to implementation, further work is required to improve outcomes of
these interventions. More effectiveness studies are required to assess outcomes on clinical

populations.

<Table 1 near here>

Internet-based interventions for vestibular disorders

There have been two unguided Internet-based interventions for vestibular difficulties (see Table
2). A study in Finland by Pyykkoet al. (2017) investigated an Internet-based self-help
intervention for the management of Ménieres Disease in a single group open trial. Improvements
in post-traumatic growth and general health-related quality of life were reported. A UK-based
randomised controlled effectiveness study by Geraghty et al. (2017) found that Internet-based
vestibular rehabilitation reduced dizziness and dizziness-related disabilities in 296 older patients.
Although this existing body of research is encouraging, IBI’s have been largely unexplored in
this area. Due to the prevalence of vestibular disabilities, there is an immediate need for the
development of further IBI’S for vestibular disorders as well as research regarding the efficacy

and effectiveness of these interventions.



<Table 2 near here>

Internet-based interventions for tinnitus

There is more published literature regarding Internet-interventions for tinnitus than for any other
hearing-related difficulties. The first Internet-based tinnitus interventions was initiated in the late
1990’s in Sweden (Andersson et al., 2002). The rationale for this study was to increase the
availability of evidence-based tinnitus care. Cognitive Behavioral Therapy (CBT) is a
psychological intervention for tinnitus, directed towards altering maladaptive responses to
tinnitus through behavior modifications. As it has the most evidence of effectiveness in reducing
tinnitus distress (Hesser et al., 2011), an Internet-based CBT intervention was developed (ICBT).
Since this development, the efficacy of ICBT in reducing tinnitus distress has been evaluated in
Sweden, Germany, Australia, and the UK (see Table 3). Service users were partly involved in the
development of the UK intervention (Beukes et al., 2016). Due to the shortage of clinical
psychologists providing CBT for tinnitus, guidance for the intervention developed in the UK was
provided by an audiologist (Beukes et al. 2018a,b). Despite not having a CBT qualification,
outcomes were similar to those trials with clinical psychologists providing guidance. Effect sizes
have generally been greater in later studies that have benefited from using updated Internet
features and tighter methodological designs (Weise et al., 2016). Further studies using active
control groups have also indicated that outcomes using ICBT for tinnitus are similar to those of
group-based care (e.g. Kaldo et al., 2008; Japer et al. 2014) and Internet-based Acceptance and

Commitment Therapy (IACT; Hesser et al., 2012). The effectiveness of ICBT has furthermore
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been evident when compared with outcomes for individualized face-to-face tinnitus care

(Beukes et al., 2018b) and group-based CBT that provides rehabilitation to different groups of
patients one at a time (Kaldo-Sandstrém et al., 2004; Kaldo et al., 2013). Outcomes have been
maintained up to 1-year post intervention (Beukes et al. 2018c; Hesser et al., 2012, Kaldo et al.
2008, Weise et al. 2016). The intervention effects have moreover been shown to reduce tinnitus-
related difficulties such as insomnia, anxiety, depression, and decreased quality of life (Beukes et
al., 2018a; Beukes et al., 2018b; Hesser et al., 2012; Weise et al., 2016). As Internet-based
tinnitus interventions have indicated long-term reduction of tinnitus distress and tinnitus-related
comorbidities, they have the potential to be more widely implemented in order to improve

accessibility to evidence-based tinnitus care.

Although a large number of management strategies have evolved, many lack empirical support.
Psychological interventions, such as CBT, currently have the most evidence of efficacy in
reducing tinnitus distress (Hesser et al., 2011; Martinez-Devesa, Perera, Theodoulou, & Waddell,
2010).

<Table 3 near here>

Features, benefits, and challenges of Internet-based interventions

The features and benefits of the IBI’s identified for both patients and services, together with the
challenges related to provision of IBI's are summarized in Table 4. Overall these interventions
show potential to reduce hearing and dizziness-related disability and tinnitus distress, as well as

comorbidities such as anxiety, depression and maintain these effects (where assessed 1 year post-
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intervention). They offer an accessible intervention with the ability to monitor engagement and
progress. Uncertainties surrounding I1BI include a lack of clarity regarding cost effectiveness as
cost-utility analysis has not been done. Further uncertainties include the optimal level of support

and improving intervention compliance, which can be low.

<Table 4 near here>

Discussion

Range of Internet-based interventions

A range of Internet-based interventions for hearing rehabilitation, vestibular rehabilitation, and to
address tinnitus distress, have been tested in efficacy and effectiveness trials. The majority of
trials have targeted tinnitus in the form of ICBT. A range of different interventions have been
applied to those with hearing loss as different stages of their treatment pathway, indicating the
extensive rehabilitation required for this population, both before treatment commences,
following hearing aid fitting as well as for experienced hearing aid users. IBI’s are a means of
providing such extended rehabilitation with limited resources. More uniformity in the
intervention created may further promote the use of IBI’S for hearing loss. The area with the
least development of IBI’S was for vestibular disabilities. Those with vestibular disorders often
benefit from extensive vestibular rehabilitation. These interventions can also be tailored to the
type of vestibular difficulties presenting. Further work in this area of IBI’S for vestibular
difficulties will be beneficial. Within the included studies, only one hearing loss 1Bl (Malmberg

etal., 2017), one vestibular rehabilitation IBI (Geraghty et al., 2017), and three tinnitus IBI’s
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(Beukes et al., 2018b; Kaldo-Sandstrom et al., 2004; Kaldo et al. 2013) have been studied.
More effectiveness trials are required as well as studies formulating models to include these

studies into routine clinical care.

Features of Internet interventions

Many of the interventions had a strong theoretical framework, being based on CBT or ACT
principles. These components addressed everyday difficulties such as sleep and concentration
difficulties (Beukes et al., 2016). They also added an element of tailoring, as some modules were
selected only if a problem in that area was evident. Incorporating features known to increase the
success of IBI’S are patient education, ways of promoting self-efficacy, self-management, and
the inclusion of a frequent communication partner to promote social support and self-tailoring
(Preminger & Rothpletz, 2016). None of the present interventions explicitly involved
communication partners, indicating the need to include this feature during further development

work.

Although IBI’s are largely self-help interventions, the option of professional support (guided
intervention) can be incorporated, as was the case for the majority of interventions. The
communication mode was asynchronous (i.e., offline communication between healthcare
professionals and patients, such as email), or a mixture of these two methods (blended approach).
Elements of synchronous guidance (i.e., real-time communication between healthcare
professionals and patients) was incorporated by including initial and final telephone calls. The

later interventions are responsive to adapt to different screen sizes and thus accessible from

13



computers or mobile devices (e.g., Beukes et al., 2018a). Some had the choice of being viewed

online, on DVD, or via PC application (Ferguson et al., 2015).

From a service development viewpoint, there are features that can streamline processes. One is
that assessment measures and/or patient-reported questionnaire measures (PROMS) can be
incorporated within the intervention (Vlaescu et al., 2016), creating the opportunity to administer
various domains, such as severity of symptoms, quality of life, anxiety, and depression. In this

way, patients can be managed in a more holistic manner.

Challenges

Although there is a shift towards delivery of health care services enabling self-management
(Hood & Friend, 2011), achieving active participation in IBI’S is challenging (Pryce, Hall,
Laplante-Lévesque, & Clark, 2016; Rolfe & Gardner, 2016). Compliance was particularly low
for a pre-hearing aid fitting 1Bl (Manchaiah et al., 2014) and a tinnitus IBI run in Australia
(Abbott et al., 2009). Low compliance may have been partly attributed to the interventions not
having been adapted for the population’s selected patients (e.g., industrial worker). It is
encouraging that many of the IBI’s indicated an involvement of service-users in the development
processes (see Beukes et al., 2016), and more are developing (see Ferguson, Leighton,
Brandreth, & Wharrad, 2018; Nielsen, Rotger-Griful, Kanstrup & Laplante-Lévesque, 2018;
Thorén, Pedersen, & Jarnas, 2016). Such developments may facilitate creating patient-centered

IBI solutions tailored for specific populations. Interventions being used in IBI’s should carefully
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consider including design features to improve outcomes and active participation such as those

provided by Morrison, Yardley, Powell & Michie (2012) and Yardley et al. (2016).

Not all the interventions reviewed had favorable outcomes. Identifying the factors that may have
contributed to obtaining these outcomes is important. One method is running a process
evaluation in parallel to consider the influence of factors such as the treatment dose delivered
(completeness), treatment dose received (exposure), treatment fidelity, treatment adherence and
maintenance, satisfaction and perceived benefit (Beukes et al., 2017). The identified factors can
then be addressed. Technical barriers may be one barrier preventing active engagement (Beukes
et al. 2016). Ensuring IBI’s offer of personalized rehabilitation strategies are not technically
challenging, especially for an elderly population, is an important aspect but poses various
challenges (Nielsen et al., 2018). Considering the level of Internet competency for the target
population is important, as this may influence engagement and subsequent outcomes. Ensuring
the accessibility of the information provided in terms of ease of readability related to levels of
comprehensiveness should be also be considered (Aldridge, 2004). Accessibility in terms of
reading level is also important. Guidelines from the USA Health and Human Services and The
American Medical Association (AMA) recommends that health material should be written in
plain language at or below the 6™ grade reading level. Reporting readability has only more
recently been reported (e.g., Beukes et al., 2016). Prioritizing access in terms of readability is
important as online hearing-related healthcare information has been reported to be above the

recommended grade levels (Laplante-Lévesque & Thorén, 2015; Manchaiah et al. 2018).
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Implications for audiology professionals

Teleaudiological application provided by a qualified provider, primarily developed for patients
with limited access to health care, validated for efficacy and cost-effectiveness, with equivalent
outcomes to those achieved via face-to-face (FTF) measures are supported by the American
Academy of Audiology (AAA) and the American Speech-Language-Hearing Association
(ASHA). At present, a low clinical adoption of teleaudiology has been identified (Eikelboom &
de Wet Swanepoel, 2016) despite a positive attitude regarding acceptance of teleaudiology by
professionals (Eikelboom & de Wet Swanepoel, 2016; Ravi, Gunjawate, Yerraguntla, &
Driscoll, 2018; Singh et al., 2014). The lack of education and training regarding IBI provided in
current degree programs could partly contribute to the low clinical adoption of teleaudiology.
Provision of guidance online to that in a clinical setting is different and no standardized training
to provide teleaudiology exists. Further education regarding teleaudiology application to students
and audiological professionals is crucial to enable further adoption of IBI’s. There are additional
factors that may hamper the use of IBI such as licensing issues related to how Internet-based
interventions are provided. Some states in the Unites States require a face-to-face consultation
before offering Internet-based rehabilitation. IBI’s are also not always recognized as a
reimbursable service by insurance companies. Clear benefits regarding the cost-effectiveness of
IBI’s will be required prior to acceptance from insurance companies. Moreover, service
development models providing both IBI rehabilitation and face-to-face care need to be designed.
Identifying which patients are best suited for IBI’s is still challenging. For some, the complexity

of their condition may preclude them from an IBI. To date, outcome predicators from controlled
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trials with regards to demographic and clinical variables has not been identified (e.g.,Anderson,
2016; Beukes et al. 2018c;Kaldo-Sandstrom et al. 2004). There may be variables not yet
considered that identify which patients are most suited for IBI’s. Individuals who find attending
clinics difficult due to working full time, who have transport difficulties, or who find that clinical
environments create anxiety have valued the opportunity of receiving healthcare online (Beukes

et al. 2018d).

Audiological IBI’s can be further developed. In certain areas, there exists a need to extend the
application of IBI’s to wider populations such as elderly populations or military veteran
populations. Social support for those with hearing-related difficulties is important. The
availability of online support groups together with supportive family and friends have indicated
benefits (e.g., Cummings & Sproull, 2002). A thematic analysis of tinnitus online discussion
forums has indicated the benefits of these forums in terms of sharing knowledge and experiences
and having support and finding additional coping strategies (Ainscough, Smith, Greenwell and
Hoare, 2018). Less favorable consequences related to these interventions were also identified,
which include negative messages, lack of communication, information overload, and conflicting
advice. Further research into the value of these groups in isolation and together with

interventional support is required.

Limitations and future directions
In this manuscript we present an overview of internet-based interventions in the area of

audiology. The main limitation of this study is the limited scope and depth in the literature search
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as we only used one database for search. Hence, it is worth noting that this manuscript may not
include all the studies in this area. Also, in this manuscript we present the research studies in this
area. However, our understanding is limited on where and what kind teleaudiology services are
being offered across different countries. It would be useful to conduct a survey study to

understand how teleaudiology is being applied in practice.

Conclusions

Numerous audiological IBI’s have been developed in recent years focusing on hearing loss,
vestibular disorders, and tinnitus. Effective ways of incorporating them into routine hearing
healthcare delivery is required. Such models can only be developed when clinicians, researchers,
professional organizations (e.g., AAA, ASHA), patient organizations (e.g., Hearing Loss
Association of America), and other stakeholders work together to promote accessibility of

audiological rehabilitation.

References

Abbott, J. M., Kaldo, V., Klein, B., Austin, D., Hamilton, C., Piterman, L., & ... Andersson, G.
(2009). A Cluster Randomised Trial of an Internet-Based Intervention Program for Tinnitus

Distress in an Industrial Setting. Cognitive Behaviour Therapy, 38(3), 162-173.

Agrawal, Y., Carey, J. P., Della Santina, C. C., Schubert, M. C., & Minor, L. B. (2009).

Disorders of balance and vestibular function in US adults: data from the National Health and

18



Nutrition Examination Survey, 2001-2004. Archives of Internal Medicine, 169(10), 938-944.

https://doi.org/:10.1001/archinternmed.2009.66

Ainscough, E., Smith, S. N., Greenwell, K., & Hoare, D. J. (2018). Findings and ethical
considerations from a thematic analysis of threads within tinnitus online support

groups. American Journal of Audiology, 27(3S), 503-512.

Akter, S., & Ray, P. (2010). mHealth-an ultimate platform to serve the unserved. Yearbook of

medical informatics, 19(01), 94-100.

Aldridge, M.D. (2004) Writing and designing readable patient education materials. Nephrology

Nursing Journal, 31(4), 373-377.

Andersson, G. (2016). Internet-delivered psychological treatments. Annual Review of Clinical

Psychology, 12, 157-179.

Andersson G. (2018). Internet interventions: Past, present and future. Internet Interventions, 12,

181-188.doi.org/10.1016/j.invent.2018.03.008

Andersson, G., Stromgren, T., Strom, L., & Lyttkens, L. (2002). Randomized controlled trial of
Internet-based cognitive behavior therapy for distress associated with tinnitus. Psychosomatic

Medicine, 64(5), 810-816.

19


https://doi.org/
https://doi.org/10.1016/j.invent.2018.03.008

Andersson, G., & Hedman, E. (2013). Effectiveness of guided internet-based cognitive behavior

therapy in regular clinical settings. Verhaltenstherapie, 23(3), 140-148.

Andersson G, Titov N. (2014). Advantages and limitations of Internet-based interventions for

common mental disorders. World Psychiatry, 13(1):4-11. doi: 10.1002/wps.20083.

Barak, A., Klein, B., & Proudfoot, J. G. (2009). Defining internet-supported therapeutic

interventions. Annals of Behavioral Medicine, 38(1), 4-17.

Andersson, G., Stromgren, T., Strém, L., & Lyttkens, L. (2002). Randomized controlled trial of
internet-based cognitive behavior therapy for distress associated with tinnitus. Psychosomatic

medicine, 64(5), 810-816.

Bainbridge, K. E., & Wallhagen, M. 1. (2014). Hearing loss in an aging American population:
extent, impact, and management. Annual Review of Public Health, 35, 139-

152.https://doi.org/10.1146/annurev-publhealth-032013-182510.

Baguley DM, Andersson G. Hyperacusis: Mechanisms, diagnosis, and therapies. San Diego,

USA: Plural Publishing; 2008.

Barak, A., Klein, B., & Proudfoot, J. G. (2009). Defining internet-supported therapeutic

20



interventions. Annals of Behavioral Medicine, 38(1), 4-17.https://doi.org/10.1007/s12160-009-

9130-7.

Barker, F., Mackenzie, E., Elliott, L., Jones, S., & de Lusignan, S. (2016). Interventions to
improve hearing aid use in adult auditory rehabilitation. Cochrane Database of Systematic

Reviews, Issue 8.Art.No.: CD010342.https://doi:10.1002/14651858.CD010342.pub3.

Baumeister, H., Reichler, L., Munzinger, M., & Lin, J. (2014). The impact of guidance on
Internet-based mental health interventions—A systematic review. Internet Interventions, 1(4),

205-215.

Benecke, H., Agus, S., Goodall, G., Kuessner, D., & Strupp, M. (2013). The burden and impact
of vertigo: findings from the REVERT patient registry. Frontiers in Neurology, 4,

136.https://doi.org/10.3389/fneur.2013.00136.

Beukes, E. W., Valescu, G., Allen, P. M., Manchaiah, V., Baguley, D. M. & Andersson, G.

(2016). Development and usability evaluation of an Internet-based intervention for tinnitus in the

UK. Internet Interventions, 6, 6-15. http://dx.doi.org/10.1016/j.invent.2016.08.002

Beukes, E., Manchaiah, V., Baguley, D. M., Allen, P. M., & Andersson, G. (2017). A Process

Evaluation of implementing a guided Internet-based cognitive behavioural therapy intervention

21


https://doi.org/10.3389/fneur.2013.00136
http://dx.doi.org/10.1016/j.invent.2016.08.002

for adults with tinnitus in a randomised control trial. International Journal of Audiology, 57(2),

98-109.

Beukes, E., Baguley, D. M., Allen, P. M., Manchaiah, V. & Andersson, G. (2018a). Guided
Internet-based Cognitive Behaviour Therapy for adults with Tinnitus in the United Kingdom: A
randomised controlled trial. Ear and Hearing, 39(3), 423-433.

http://dx.doi.org/10.1097/AUD.0000000000000505

Beukes E. W., Andersson G, Allen P. M., Manchaiah V, Baguley D. M. (2018b). Effectiveness
of Guided Internet-Based Cognitive Behavioral Therapy vs Face-to-Face Clinical Care for
Treatment of Tinnitus. A Randomized Clinical Trial. JAMA Otolaryngol Head Neck

Surg. Published online October 04, 2018. http://dx.doi.org/10.1001/jamaoto.2018.2238.

Beukes, E. W., Allen, P. M., Baguley, D. M., Manchaiah, V., Andersson, G. (2018c). Long-term
efficacy of audiologist-guided Internet-Based Cognitive Behaviour Therapy for Tinnitus.
American Journal of Audiology, 27(3S), 431-447. http://dx.doi.org/10.1044/2018 AJA-IMIA3-

18-0004.

Beukes, E. W., Manchaiah, V., Davies, A. S., Allen, P. M., Baguley, D. M., & Andersson, G.
(2018d). Participants’ experiences of an Internet-based cognitive behavioural therapy
intervention for tinnitus. International Journal of Audiology, 57(12), 947-

954.https://doi.org/10.1080/14992027.2018.1514538.

22


https://doi.org/10.1080/14992027.2018.1514538

Bhatt, J. M., Lin, H. W., & Bhattacharyya, N. (2016). Prevalence, severity, exposures, and
treatment patterns of tinnitus in the United States. JAMA Otolaryngology—Head & Neck

Surgery, 142(10), 959-965.http://dx.doi.org/10.1001/jamaoto.2016.1700.

Brannstrom, K. J., Oberg, M., Ingo, E., Mansson, K. N., Andersson, G., Lunner, T., & Laplante-
Lévesque, A. (2016). The initial evaluation of an Internet-based support system for audiologists

and first-time hearing aid clients. Internet Interventions, 4, 82-91.

Capobianco E. (2015). On digital therapeutics. Frontiers in Digital Humanites, 2,

6http://dx.doi.org/10.3389/fdigh.2015.00006
Carlbring, P., Andersson, G., Cuijpers, P., Riper, H., & Hedman-Lagerl6f, E. (2018). Internet-
based vs. face-to-face cognitive behavior therapy for psychiatric and somatic disorders: an

updated systematic review and meta-analysis. Cognitive Behaviour Therapy, 47(1), 1-18.

Chadha, S., Cieza, A., & Krug, E. (2018). Global hearing health: future directions. Bulletin of the

World Health Organization, 96(3), 146.

Ciorba, A., Bianchini, C., Pelucchi, S., & Pastore, A. (2012). The impact of hearing loss on the

quality of life of elderly adults. Clinical interventions in aging, 7, 159.

23



Cuijpers, P., van Straten, A., & Andersson, G. (2008). Internet-administered cognitive behavior
therapy for health problems: A systematic review. Journal of Behavioral Medicine, 31(2), 169-

177.

Cummings, J. N., Sproull, L., & Kiesler, S. B. (2002). Beyond hearing: Where the real-world and

online support meet. Group Dynamics: Theory, Research, and Practice, 6(1), 78.

Donahue A, Dubno JR, Beck L. (2010). Accessible and Affordable Hearing Health Care for
Adults with Mild to Moderate Hearing Loss. Ear and Hearing, 31(1),2-6.

doi:10.1097/AUD.0b013e3181chc783.

Eikelboom, R. H. & Swanepoel, D.W. (2016). International survey of audiologists' attitudes

toward telehealth. American Journal of Audiology, 25(3S), 295-298.

Ferguson, M., Brandreth, M., Brassington, W., & Wharrad, H. (2015). Information retention and
overload in first-time hearing aid users: An interactive multimedia educational solution.

American Journal of Audiology, 24(3), 329-332. D0i:10.1044/2015 AJA-14-0088.

Ferguson, M., Brandreth, M., Brassington, W., Leighton, P., & Wharrad, H. (2016). A
Randomized Controlled Trial to Evaluate the Benefits of a Multimedia Educational Program for
First-Time Hearing Aid Users. Ear and Hearing, 37(2), 123-136.

doi:10.1097/aud.0000000000000237.

24



Ferguson, M., Leighton, P., Brandreth, M., & Wharrad, H. (2018). Development of a multimedia
educational programme for first-time hearing aid users: A participatory design. International

Journal of Audiology, 57(8), 600-609. https://doi.org/10. 1080/14992027.2018.1457803.

Fuller, T. E., Haider, H. F., Kikidis, D., Lapira, A., Mazurek, B., Norena, A., . .. Edvall, N. K.
(2017). Different teams, same conclusions? A systematic review of existing clinical guidelines for
the assessment and treatment of tinnitus in adults. Frontiers in Psychology, 8, 206.

https://doi.org/10.3389/fpsyg.2017.00206.

Geraghty AWA, Essery R, Kirby S, Stuart B, Turner D, Little P, Bronstein A, Andersson G,
Carlbring P, Yardley L. (2017). Internet-based vestibular rehabilitation for adults with chronic
dizziness: A randomized controlled trial in primary care. Ann Fam Med, 15(3), 209-216. doi:

10.1370/afm.2070

Gonsalves, C., & Pichora-Fuller, M. K. (2008). The effect of hearing loss and hearing aids on the

use of information and communication technologies by community-living older adults. Canadian

Journal on Aging/La Revue canadienne du vieillissement, 27(2), 145-157.

Goulios, H., & Patuzzi, R. B. (2008). Audiology education and practice from an international

perspective. International Journal of Audiology, 47(10), 647-664.

25


https://doi.org/10.%201080/14992027.2018.1457803

Hall, D. A., Lainez, M. J., Newman, C. W., Sanchez, T. G., Egler, M., Tennigkeit, F., . . .
Langguth,

B. (2011). Treatment options for subjective tinnitus: Self reports from a sample of general

practitioners and ENT physicians within Europe and the USA. BMC Health Services Research,

11(1), 302.

Hall, D. A., Fackrell, K., Li, A. B., Thavayogan, R., Smith, S., Kennedy, V., ... & Lourengo, V.
M. (2018). A narrative synthesis of research evidence for tinnitus-related complaints as reported

by patients and their significant others. Health and quality of life outcomes, 16(1), 61.

Hayes, S. C., Luoma, J. B., Bond, F. W., Masuda, A., & Lillis, J. (2006). Acceptance and
commitment therapy: Model, processes and outcomes. Behaviour Research and Therapy, 44(1),

1-25.

Henshaw, H., Clark, D. P., Kang, S., & Ferguson, M. A. (2012). Computer skills and internet use
in adults aged 50-74 years: influence of hearing difficulties. Journal of medical Internet

research, 14(4).

Hesser, H., Weise, C., Westin, V. Z., & Andersson, G. (2011). A systematic review and meta-

analysis of randomized controlled trials of cognitive—behavioral therapy for tinnitus

distress. Clinical psychology review, 31(4), 545-553.

26



Hesser, H., Gustafsson, T., Lundén, C., Henrikson, O., Fattahi, K., Johnsson, E., & ...
Andersson, G. (2012). A randomized controlled trial of internet-delivered cognitive behavior
therapy and acceptance and commitment therapy in the treatment of tinnitus. Journal of

Consulting And Clinical Psychology, 80(4), 649-661. doi:10.1037/a0027021

Hoare, D. J., Broomhead, E., Stockdale, D., & Kennedy, V. (2015). Equity and person-
centeredness in provision of tinnitus services in UK National Health Service audiology

departments. European Journal for Person Centered Healthcare, 3(3), 318-326.

Hood, L., & Friend, S. H. (2011). Predictive, personalized, preventive, participatory (P4) cancer

medicine. Nature Reviews Clinical Oncology, 8(3), 184.

Jasper, K., Weise, C., Conrad, 1., Andersson, G., Hiller, W., & Kleinstauber, M. (2014). Internet-
based guided self-help versus group cognitive behavioral therapy for chronic tinnitus: A
randomized controlled trial. Psychotherapy And Psychosomatics, 83(4): 234-

46. DOI:10.1159/000360705.

Jonsson, R., Sixt, E., Landahl, S., & Rosenhall, U. (2004). Prevalence of dizziness and vertigo in

an urban elderly population. Journal of vestibular research, 14(1), 47-52.

Kaldo, V., Haak, T., Buhrman, M., Alfonsson, S., Larsen, H.-C., & Andersson, G. (2013).

Internet-based cognitive behaviour therapy for tinnitus patients delivered in a regular clinical

27


http://doi.org/10.1080/16506073.2013.769622
http://doi.org/10.1080/16506073.2013.769622

setting: Outcome and analysis of treatment dropout. Cognitive Behaviour Therapy, 42(2), 146—

158. http://doi.org/10.1080/16506073.2013.769622

Kaldo, V., Levin, S., Widarsson, J., Buhrman, M., Larsen, H., & Andersson, G. (2008). Internet
Versus Group Cognitive-Behavioral Treatment of Distress Associated With Tinnitus: A

Randomized Controlled Trial. Behavior Therapy, 39348-359. do0:10.1016/j.beth.2007.10.003

Kaldo-Sandstrom, V., Larsen, H. C., & Andersson, G. (2004). Internet-Based Cognitive--

Behavioral Self-Help Treatment of Tinnitus: Clinical Effectiveness and Predictors of

Outcome. American Journal of Audiology, 13(2), 185-192. doi:10.1044/1059-0889(2004/023)

Krupinksi E. (2015) Innovations and possibilities in connected health. J Am Acad Audiolol

26(9):761-767.

Langguth, B. (2011). A review of tinnitus symptoms beyond ‘ringing in the ears’: A call to action.

Current Medical Research and Opinion, 27(8), 1635-1643.

Laplante-Lévesque, A, & Thoren, E.S. (2015). Readability of Internet Information on Hearing:

Systematic Literature Review. American Journal of Audiology, 24 (2015) 284-288.

28


http://doi.org/10.1080/16506073.2013.769622
http://doi.org/10.1080/16506073.2013.769622

Maidment, D., Brassington, W., Wharrad, H., & Ferguson, M. (2016). Internet competency
predicts practical hearing aid knowledge and skills in first-time hearing aid users. American

Journal of Audiology, 25(3S), 303-307. https://doi.org/10.1044/ 2016_AJA-16-0022

Malmberg M, Lunner T, Kahéri K, Andersdson G. (2017). Evaluating the short-term and long-
term effects of an internet-based aural rehabilitation programme for hearing aid users in general
clinical practice: a randomised controlled trial. BMJ Open, 7(5), e013047.

https://doi.org/10.1136/bmjopen-2016-013047

Manchaiah, V., Ronnberg, J., Andersson, G., & Lunner, T. (2014). Use of the ‘patient journey’
model in the internet-based pre-fitting counseling of a person with hearing disability: Lessons
from a failed clinical trial. BMC Ear, Nose and Throat Disorders, 14(1).

https://doi.org/10.1186/1472-6815-14-3

Manchaiah, V., Dockens, A.L.,Flagge, A, Bellon-Harn, M, Azios, J.H. Kelly-Campbell, R.J &
Andersson, G. (2018). Quality and readability of English-Language Internet information for

tinnitus. Journal of the American Academy of Audiology, https://doi.org/doi 103766/jaaa.17070.

Martinez-Devesa, P., Perera, R., Theodoulou, M., & Waddell, A. (2010). Cognitive behavioural

therapy for tinnitus. The Cochrane Database of Systematic Reviews, Issue 9. Art No.: CD005233.

https://doi.org/10.1002/14651858.CD005233.pub3

29



McCarthy, M., Leigh, G., & Arthur-Kelly, M. (2018). Telepractice delivery of family-centred
early intervention for children who are deaf or hard of hearing: A scoping review. Journal of

telemedicine and telecare, 1357633X18755883.

McCormack, A., Edmondson-Jones, M., Somerset, S., & Hall, D. (2016). A systematic review of

the reporting of tinnitus prevalence and severity. Hearing research, 337, 70-79.

Miura, M., Goto, F., Inagaki, Y., Nomura, Y., Oshima, T., & Sugaya, N. (2017). The effect of
comorbidity between Tinnitus and Dizziness on Perceived handicap, Psychological Distress, and

Quality of life. Frontiers in neurology, 8, 722.

Molander, P., Hesser, H., Weineland, S., Bergwall, K., Buck, S., Jdder Malmlof, J., ... &
Andersson, G. (2018). Internet-based acceptance and commitment therapy for psychological
distress experienced by people with hearing problems: a pilot randomized controlled trial.

Cognitive Behaviour Therapy, 47(2), 169-184.

Molini-Avejonas, D. R., Rondon-Melo, S., de La, C. A., & Samelli, A. G. (2015). A systematic

review of the use of telehealth in speech, language and hearing sciences. Journal of Telemedicine

and Telecare, 21(7), 367-376. https://doi.org/10.1177/1357633X15583215.

30


https://doi.org/10.1177/1357633X15583215

Morrison, L. G., Yardley, L., Powell, J., & Michie, S. (2012). What design features are used in
effective e-health interventions? A review using techniques from critical interpretive synthesis.

Telemedicine and E-Health, 18(2), 137-144. https://doi.org/ 10.1089/tmj.2011.0062

Mulwafu, W., Ensink, R., Kuper, H., & Fagan, J. (2017). Survey of ENT services in sub-Saharan
Africa: Little progress between 2009 and 2015. Global Health Action, 10(1), 1289736. https://

doi.org/10.1080/16549716.2017.1289736

Nakashima, T., Pyykko, 1., Arroll, M. A., Casselbrant, M. L., Foster, C. A., Manzoor, N. F., ... &

Young, Y. H. (2016). Meniere's disease. Nature reviews Disease primers, 2, 16028.

Ng, J. H. Y., & Loke, A. Y. (2015). Determinants of hearing-aid adoption and use among the

elderly: A systematic review. International Journal of Audiology, 54(5), 291-300.

Nielsen, A. C., Rotger-Griful, S., Kanstrup, A. M., & Laplante-Lévesque, A. (2018). User-
innovated eHealth solutions for service delivery to older persons with hearing

impairment. American Journal of Audiology, 27(3S), 403-416.

Nondahl, D. M., Cruickshanks, K. J., Huang, G., Klein, B. E., Klein, R., Javier Nieto, F., & Tweed,

T. S. (2011). Tinnitus and its risk factors in the beaver dam offspring study. International Journal

of Audiology, 50(5), 313-320.

31



Nordvik, @., Heggdal, P. O. L., Brannstrém, J., Vassbotn, F., Aarstad, A. K., & Aarstad, H. J.
(2018). Generic quality of life in persons with hearing loss: a systematic literature review. BMC

Ear, Nose and Throat Disorders, 18(1), 1.

Nyenhuis, N., Zastrutzki, S., Jager, B., & Kroner-Herwig, B. (2013). An Internet-Based
Cognitive-Behavioural Training for Acute Tinnitus: Secondary Analysis of Acceptance in Terms
of Satisfaction, Trial Attrition and Non-Usage Attrition. Cognitive Behaviour Therapy, 42(2),

139-145. doi:10.1080/16506073.2012.724081

Olusanya, B. O., Neumann, K. J., & Saunders, J. E. (2014). The global burden of disabling

hearing impairment: a call to action. Bulletin of the World Health Organization, 92, 367-373.

Paglialonga, A., Nielsen, A. C., Ingo, E., Barr, C., & Laplante-Lévesque, A. (2018). eHealth and
the hearing aid adult patient journey: a state-of-the-art review. Biomedical Engineering

Online, 17(1), 101.

Peelle, J. E., & Wingfield, A. (2016). The neural consequences of age-related hearing

loss. Trends in neurosciences, 39(7), 486-497.

Preminger, J. E., & Rothpletz, A. M. (2016). Design considerations for Internet-delivered self-
management programs for adults with hearing impairment. American journal of

audiology, 25(3S), 272-277.

32



Pryce, H., Hall, A., Laplante-Lévesque, A., & Clark, E. (2016). A qualitative investigation of
decision making during help-seeking for adult hearing loss. International Journal of Audiology,

55(11), 658-665. https://doi.org/10.1080/14992027.2016.1202455

Pyykkd, 1., Manchaiah, V., Levo, H., Kentala, E. & Juhola, M. (2017). Internet-based self-help
for Méniere's disease: Details and outcome of a single group open trial. American Journal of

Audiology, 26, 496-506.

Ravi, R., Gunjawate, D. R., Yerraguntla, K., & Driscoll, C. (2018). Knowledge and Perceptions

of Teleaudiology among Audiologists: A Systematic Review. Korean Journal of Audiology.

Reavley, N. J., & Jorm, A. F. (2011). The quality of mental disorder information websites: A

review.Patient Education and Counseling, 85(2), e16-e25.

Reed NS, Altan A, Deal JA, et al. Trends in Health Care Costs and Utilization Associated With
Untreated Hearing Loss Over 10 Years. JAMA Otolaryngol Head Neck Surg. Published online

November 08, 2018. doi:10.1001/jamaoto.2018.2875.

Rheker, J., Andersson, G., & Weise, C. (2015). The role of “on demand” therapist guidance vs.
no support in the treatment of tinnitus via the internet: a randomized controlled trial. Internet

Interventions, 2(2), 189-199.

33


https://doi.org/10.1080/14992027.2016.1202455

Rolfe, C., & Gardner, B. (2016). Experiences of hearing loss and views towards interventions to
promote uptake of rehabilitation support among UK adults. International Journal of Audiology,

55(11), 666—673. https://doi.org/10.1080/14992027.2016. 1200146

Saunders, G. H., & Chisolm, T. H. (2015). Connected audiological rehabilitation: 21st century

innovations. Journal of the American Academy of Audiology, 26(9), 768-776.

Shargorodsky, J., Curhan, G. C., & Farwell, W. R. (2010). Prevalence and characteristics of

tinnitus among US adults. The American Journal of Medicine, 123(8), 711-718

Singh, G., Pichora-Fuller, M. K., Malkowski, M., Boretzki, M., & Launer, S. (2014). A survey of
the attitudes of practitioners toward teleaudiology. International Journal of Audiology, 53, 850

860. d0i:10.3109/14992027.2014.921736

Stockdale, D., McFerran, D., Brazier, P., Pritchard, C., Kay, T., Dowrick, C., & Hoare, D. J.
(2017). An economic evaluation of the healthcare cost of tinnitus management in the UK. BMC

Health Services Research, 17(1), 577. https://doi.org/10.1186/s12913-017-2527-2

Sun, D. Q., Ward, B. K., Semenov, Y. R, Carey, J. P., & Della Santina, C. C. (2014). Bilateral
vestibular deficiency: quality of life and economic implications. JAMA otolaryngology-head &

neck surgery, 140(6), 527-534.

34


https://doi.org/10.1080/14992027.2016.%201200146
https://doi.org/10.1186/s12913-017-2527-2

Swanepoel, D. W., & Hall J. W. (2010). A systematic review of telehealth applications in

audiology. Telemedicine and E-Health, 16(2), 181-200.

Tao, K. F., Brennan-Jones, C. G., Capobianco-Fava, D. M., Jayakody, D. M., Friedland, P. L., &
Eikelboom, R. H. (2018). Teleaudiology services for rehabilitation with hearing aids in adults: A
systematic review. Journal of Speech, Language, and Hearing Research, 61(7), 1831-

1849.doi:10.1044/2018_JSLHR-H-16-0397

Thorén E, Svensson M, Térnqvist A, Andersson G, Carlbring P, Lunner T. (2011). Rehabilitative
online education versus internet discussion group for hearing aid users: a randomized controlled

trial. Journal of the American Academy of Audiology, 22(5), 274-285.
Thorén, E. S., Oberg, M., Winstrém, G., Andersson, G., & Lunner, T. (2014). A randomized
controlled trial evaluating the effects of online rehabilitative intervention for adult hearing-aid

users. International Journal of Audiology,53(7), 452-461. doi:10.3109/14992027.2014.892643

Thorén, E. S., Oberg, M., Winstrém, G., Andersson, G., & Lunner, T. (2013). Internet access

and use in adults with hearing loss. Journal of medical Internet research, 15(5).

35



Thorén, E. S., Pedersen, J. H., & Jarnas, N. O. (2016). Usability and online audiological
rehabilitation. American Journal of Audiology, 25(3S), 284-287. https://doi.org/10.1044/

2016_AJA-16-0015

(Lo

digital health interventions. Npj Digital Medicine, 1, 16. doi:10.1038/s41746-018-0028-2

Vlaescu, G., Alasjo, A., Miloff, A., Carlbring, P., & Andersson, G. (2016). Features and
functionality of the Iterapi platform for internet-based psychological treatment. Internet

Interventions, 6, 107-114.

Vreeburg, L. E., Diekstra, R. F., & Hosman, C. M. (2018). Effectiveness and Outcome
Moderators of Computer-Based Health Education for an Adult Population: A systematic Review

of Meta-Analytic Studies. JIS, 2(2).

Vos, T., Barber, R. M., Bell, B., Bertozzi-Villa, A., Biryukov, S., Bolliger, I., . .. Murray, C. J.
(2015). Global, regional, and national incidence, prevalence, and years lived with disability for
301 acute and chronic diseases and injuries in 188 countries, 1990-2013: A systematic analysis
for the global burden of disease study 2013. The Lancet, 386(9995), 743-800. https://

doi.org/10.1016/S0140-6736(15)60692-4

36



Weise, C., Kleinstauber, M., & Andersson, G. (2016). Internet-delivered cognitive-behavior
therapy for tinnitus: A randomized controlled trial. Psychosomatic Medicine, 78(4), 501-510.

doi:10.1097/PSY.0000000000000310

Windmill, I. M., & Freeman, B. A. (2013). Demand for audiology services: 30-Yr projections
and impact on academic programs. Journal of the American Academy of Audiology, 24(5), 407—

416. https://doi.org/10.3766/jaaa.24.5.7

World Health Organization. (2013). Millions of people in the world have hearing loss that can be
treated or prevented. Geneva, Switzerland: Author. Retrieved from http://www.who.int/pbd/

deafness/news/Millionslivewithhearingloss.pdf

Yardley, L., Spring, B. J., Riper, H., Morrison, L. G., Crane, D. H., Curtis, K., ... & Blandford,

A. (2016). Understanding and promoting effective engagement with digital behavior change

interventions. American journal of preventive medicine, 51(5), 833-842.

37



Tables

Table 1: Internet-based interventions for hearing loss

Intervention | Reference | Country | Guidance Stage Reduction in
focus hearing disability
in comparison to
the control group
Audiological | Brannstrom | Sweden Asynchronous | Fist time Small effect (n = 2)
rehabilitation | et al. (n=4) by clinical hearing aid
(n=6) (2016), psychologist users (n = Moderate effect (n
Malmberg (n=1) oran 3) =1)
etal. audiologist (n
(2017), =2) Experienced | No effect (n =2)
Thorén et hearing aid
al. (2011) Blended users (n = Greater knowledge
&Thorén et approach (n= | 3) of practical issues
al. (2014) 3) (n=1)
Ferguson et | UK
al. (2015) | (n=2)
&Ferguson
etal.
(2016)
Acceptance | Molander | Sweden Asynchronous: | Those with | Large effect (n = 1)
and etal. by clinical significant
commitment | (2018) psychologists | hearing
therapy disability
Pre-fitting Manchaiah | UK Asynchronous | Pre-hearing | No effect (n = 1)
hearing aid | etal. by an aid fitting
counselling | (2014) audiologist
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Table 2: Internet-based interventions for vestibular disorders

Méniére'sdisease

Intervention Reference | Country | Guidance Main outcomes

focus

Vestibular Geraghty et | UK None Lower dizziness-related

rehabilitation al. (2017) disability compared with the
control group

Rehabilitation Pyykkoet Finland None Improvement in general health

for al. (2017) related QOL and past-traumatic

growth inventory
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Table 3: Internet-based interventions for tinnitus

Intervention | Reference Country | Guidance Reduction in tinnitus distress
focus
CBT(n=13) | Abbottetal. | Australia | Asynchronous | Not superior to the control
(2009) (n=1) information only program
Jasper et al. Germany | Asynchronous | Compared with a control group:
(2014), (n=3) by clinical Small effect (n = 2), Medium
Nyenhuis et psychologists | effect (n = 2), and Large effect (n
al. (2013), (n =2) =1)
Weise et al.
(2016) None (n =1) Comparing the effect of
Andersson et | Sweden | Asynchronous | guidance:
al. (2002), (n=5) by clinical No difference (n =1)
Kaldo- psychologists
Sandstrom et (n=5) Within group effect (no control):
al. (2004), Medium effect: (n =2)
Kaldo et al.
(2008), Kaldo Where assessed, effects
etal. (2013), maintained 1-year post-
Rheker et al. intervention (n = 3)
(2015)
Beukesetal. | UK Asynchronous | Large within-group effect size,
(2017), (n=4) by an no control group (n =1)
Beukes et al. audiologist (n
(2018a), =4) Moderate effect size compared
Beukes et al. with a weekly check-in group (n
(2018b), Some =1) and maintained 1-year (n =
Beukes et al. synchronous | 1)
(2018c), guidance
Beukes et al. involving pre | Similar improvements achieved
(2018d) and post to that obtained by specialized
intervention individualized clinical care (n =1)
phone calls
One arm Hesser et al. Sweden | Asynchronous | Moderate effect for CBT and
CBT, one (2012) by clinical ACT and effects maintained 1-
arm ACT psychologists | year post intervention
(n=1)
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Table 4: Features, benefits and challenges of Internet-based interventions

Vestibular (e.g., Geraghty
etal., 2017)

Tinnitus (e.g., Beukes et
al., 2017, 2018a; Weise et
al., 2016; Hesser et al.,
2012)

Patient benefit or Example references Difficulties in Example
intervention terms of references
feature uncertainties/
Challenges

Reduction in hearing | Hearing loss (e,g., Clinically Beukes et al.
and dizziness-related | Brannstrom et al., 2016; significant changes | (2018), Hesser et
disability and Molander et al., 2018; not obtained by all, | al. (2012),
tinnitus distress Thorén et al., 2011; Thorén | range (40%-73%) Jasper et al.

et al., 2014; Malmberg et (2014), Weise et

al., 2017) al. (2016)

Similar outcomes to
face-to-face support

Compared with group-
based CBT (Jasper et al.,
2014; Nyenhuis et al.,
2013)

Compared with specialized
individualized tinnitus care
(Beukes et al., 2018b)

Cost effectiveness/
cost benefit
analysis not done

Improved quality of
life

IBI’s hearing loss
(Molander et al., 2018);
Méniere's disease (Pyykko
et al., 2017);and tinnitus
(Hesser et al., 2012;
Beukes et al., 2018a)

Cost-utility analysis
not done

Reduction in anxiety
and depression

IBI’s related to hearing
loss (Molander et al., 2018)
and tinnitus (Kaldo-
Sandstrom et al., 2004;
Beukes et al., 2018a;
Jasper et al., 2014; Thoren
etal., 2011; Weise et al.,
2016)
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Maintenance of
long-term effects (1-
year post
intervention)

For ICBT for tinnitus
(Andersson et al., 2002;
Beukes et al., 2018c;
Hesser et al., 2012; Kaldo
et al., 2008; Weise et al.,
2016), not investigated in
other IBI’s

Maintenance of
long-term effects
only evaluated for
tinnitus
interventions and
not for longer than
1-year post
intervention and not
in controlled
studies

Self-efficacy
promoted,
understanding and
knowledge of
practical and
psychosocial issues

Evaluated only in hearing
loss IBI’s (Ferguson et al.,
2015;Thorén et al., 2014)

Uncertainty
regarding the
intervention
features that aid
favorable outcomes

Support provided Either by means of Optimum support Rheker et al.
messages from a health not identified. No (2015)
professional (most tinnitus | difference in
& hearing loss IBI’s) outcomes when

guidance provided
and not provided.

Accessibility Responsive on different Low uptake, partly | Beukes et al.
devices: PC, laptop attributable to poor | (2018b)

(iTerapie platform;
Vlaescu et al., 2016)

Internet in more
rural areas

Service benefits

Time-effective

2.7 times more time
effective than
individualized face to face
care (Beukes et al. (2018b),
1.7 times more time
effective than group
therapy (Kaldo et al., 2008;
Jasper et al., 2014)

Integrated
Assessments

Feature of interventions on
the iTherapie system for
example(iTerapie platform;
Vlaescu et al., 2016)
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Able to monitor
engagement and

Able to send weekly
questionnaires to monitor

Compliance can be
poor and variable

Low (e.g., Abbott
et al., 2009;

weekly-login progress (e.g., Beukes et Manchaiah et al.,
al., 2018a) 2014)
Tailoring/ Able to select certain

individualization
possible

modules, worksheets,
activities (iTerapie
platform; Vlaescu et al.,
2016)

Data protection and
anonymity

The majority of these
interventions were
developed on the iTerapie
platform utilizing security
features such as the use of
encryption for data
protection (Vlaescu et al.,
2016)

43




