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Abstract

Introduction: We conducted a systematic literature review to investigate the domain of speech-language and hearing sciences

(SLHS) in telehealth.

Methods: The databases used for the literature search were Web of Knowledge, Pubmed, Scopus, Embase and Scielo. The

inclusion criteria consisted of papers published up to August 2014. Papers without peer-review evaluation, and those without

abstracts or available full texts were excluded.

Results: A total of 103 papers were selected. The selected studies have focused primarily on hearing (32.1%), followed by

speech (19.4%), language (16.5%), voice (8.7%), swallowing (5.8%), multiple areas (13.6%) and others (3.9%). The majority of the

studies focused on assessment (36.9%) or intervention (36.9%). The use of telehealth in SLHS has been increasing in many

countries, especially in the last 5 years. The country with the largest number of published studies was the United States of

America (32.03%), followed by Australia (29.12%). The remaining studies were distributed in lower numbers among other

countries.

Discussion: The advancement of information and communication technologies provides more favourable conditions for

providing distance care in several areas. Most of studies concluded that the telehealth procedure had advantages over the

non-telehealth alternative approach (85.5%); however, 13.6% reported that it was unclear whether the telehealth procedure had

advantages. Some barriers still need to be overcome, such as technology, training, regulation, acceptance and recognition of the

benefits of this practice by the public and professionals. The need for speech-language pathologists and audiologists to adapt to

this new health care modality is evident.
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Introduction

Advances in telehealth have resulted in a substantial
increase in the use of technological resources for remote
screening, assessment, intervention and health education
in speech, language, and hearing disorders (SLHD). There
is growing support from professional organizations for the
use of this service delivery model because telehealth pro-
vides increased access to health care services, facilitates
greater continuity of care, and reduces costs while preser-
ving or enhancing patient outcomes.1

Both the American Academy of Audiology2 and the
American Speech-Language-Hearing Association3 have
developed position statements supporting the use of tele-
health when the services are provided by a qualified pro-
vider, primarily developed for patients with limited access
to health care, validated for efficacy and cost-effectiveness,
and equivalent to those achieved via face-to-face (FTF)
measures.4

Previous literature reviews reported that although the
use of telecommunication technologies has been growing,
as has the number of studies about telehealth, it is still
necessary to expand its application to SLHD services and
further evaluate its use. Many of the studies are not sys-
tematic reviews; they include preliminary studies or stu-
dies with limited validity and reliability and low levels of
evidence.5,6 Furthermore, systematic reviews regarding the
use of telehealth in all speech-language and hearing
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sciences specialities in the same study are not available in
the current literature.

As telehealth becomes a standard means of conducting
diagnostic and treatment services in SLHD, it is essential
to assure that research supports its use. The aim of this
paper is to provide a systematic literature review that
investigates telehealth applications within the domain of
speech-language and hearing sciences.

Methods

We conducted a systematic review following the guidelines
outlined by the Cochrane Handbook.7

Selection criteria

The selected keywords in telehealth were Teleaudiology,
Teleaudiometry, Telehealth, E-health, Telemedicine and
Teleducation. The keywords related to speech, language
and hearing sciences were Speech-language and hearing
sciences, Language, Hearing, Voice and Speech. The data-
bases used for the literature search were Web of
Knowledge, Pubmed, Scopus, Embase and Scielo. The
inclusion criteria consisted of papers in English or
Portuguese that were published before August 2014 and
were related to any sort of telehealth applications invol-
ving speech, language and hearing sciences. Papers in
other languages and those without peer-review evalu-
ations, abstracts or complete texts were excluded.

Abstract review

Two independent reviewers selected relevant papers based
on information obtained from the titles and the abstracts
according to the inclusion criteria mentioned above. If the
two reviewers disagreed, they conducted a discussion to
seek consensus. If the disagreement persisted, a third
reviewer was consulted. If necessary, the full publication
was consulted. Duplicate publications and literature
reviews were excluded.

Review of the complete papers

Four reviewers formed two pairs, and each pair independ-
ently examined the data. If the two pairs’ opinions dif-
fered, a discussion was conducted to reach a consensus.
Some studies were excluded during this stage because they
failed to fulfil the inclusion criteria upon detailed evalu-
ation. Data related to the following factors were obtained:
(1) the study’s country of origin, year of publication and
journal; (2) the research specialty area (hearing, language,
speech, voice, multiple areas – more than one area simul-
taneously – and other); (3) methodological characteristics
(screening, assessment, intervention, education, and
other); (4) population characteristics (sample size,
gender, and diseases/conditions); (5) telehealth modes
(synchronous/asynchronous/hybrid) and means of tele-
communication (internet/telephone/satellite/other); (6)

whether a speech-language pathologist (SLP) or audiolo-
gist participated in data collection; (7) conclusions regard-
ing the use of telehealth (positive: the telehealth procedure
had advantages over the non-telehealth alternative
approach; negative: the non-telehealth alternative
approach had advantages over the telehealth procedure;
inconclusive: it was unclear whether the telehealth proced-
ure had advantages/further work is probably needed); (8)
the object of the study (a comparison of telehealth and
FTF measures; software or telehealth process develop-
ment; telediagnosis and/or telemonitoring and/or telein-
tervention: the use of software or processes; evaluation
of/opinions on the use of telehealth; database issues: com-
position/improvement of databases for telehealth; telecon-
sulting; teleducation; other); (9) main findings: improved
quality of care (i.e. equivalent care across telehealth and
FTF; the validity and reliability of assessment and diag-
nosis; user and clinician satisfaction), improved access to
care (i.e. decreased travel, decreased delays in obtaining
the required quality care or in gaining access to a special-
ist), cost-effectiveness (i.e. reduced costs for the patient
and the health service), management changes (i.e. chan-
ging the mind-sets of the people involved and effectively
managing human and organizational process), policy
issues (i.e. the implementation of national policies that
include telehealth); and (10) barriers to telehealth.

Results

Descriptive information

A total of 103 papers were selected according to the pre-
viously established criteria (Figure 1).

Country of origin, year of publication and journal

The countries with the largest number of published studies
were the United States of America (32.03%) and Australia
(29.12%). The remaining studies were distributed in lower
numbers among other countries (Figure 2).

Most of the studies were published between 2008 and
2014 (73.7%), with the highest concentration published in
2010 (19.4%; Figure 3).

Most of the selected papers were published in journals
that are not specific to telehealth (59.2%). The papers that
were published in specific telehealth journals (n¼ 42) were
distributed as follows: 52.4% in the Journal of
Telemedicine and Telecare, 42.8% in Telemedicine
Journal and eHealth, 2.4% in the Journal of Medical
Internet Research and 2.4% in the International Journal
of Telemedicine and Applications.

Research specialization

Most of the studies focused on hearing (32.1%), followed
by speech (19.4%), language (16.5%), voice (8.7%), swal-
lowing (5.8%), multiple areas (hearing and/or language
and/or speech and/or voice: 13.6%) and others (3.9%).
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These data will be further discussed in each specific
session.

Methodological characteristics

The majority of the studies focused on assessment (36.9%)
or intervention (36.9%). The other studies focused on
screening (8.7%), education (1%), various methodologies
(including screening, assessment, intervention, monitoring
and/or education: 11.6%) and others (4.9%).

Population characteristics (sample size, gender,
diseases/conditions)

Of the papers that involved human participants, the
number of subjects ranged from 1 to 3830 (mean 104.69,
SD¼ 441.1). Four of the studies (3.8%)8-11 did not involve
subjects because they concerned the development of tele-
health proposals that were not being applied to people at
the time. Most of the studies used both genders (75.7%),

but 3.8% investigated only men. The remaining studies
(16.5%) did not mention the gender of the participants.

Regarding age, the subjects were categorized as follows:
children (0–12 years old), adolescents (12–17 years old),
adults (18–59 years old) and the elderly (60 years and
older). Thus, 54.4% of the studies focused on adults and
the elderly, 26.2% focused on children and adolescents,
and 5.8% focused on all age groups simultaneously; other
studies (9.7%) did not mention the ages of the
participants.

Regarding diseases/conditions, most of the studies
focused on individuals without known disorders
(20.3%), followed by those with hearing loss (17.5%),
aphasia (8.7%) and stuttering (7.7%; Figure 4). These
data will be further discussed in each specific area.

Modes of telehealth and means of telecommunication

Most of the studies employed a synchronous mode (real-
time interaction;4 54.3%), followed by hybrid (a process
that mixed synchronous and asynchronous modes; 26.2%)
and non-synchronous modes (offline or asynchronous,
store-and-forward process;4 17.5%); for two of the stu-
dies, this classification did not apply.8,12

Figure 1. Search and selection process.

Figure 2. Countries involved in the telehealth studies (n¼ 103). If

two countries were involved, the study was categorized as mixed. If

a country had only one or two studies, it was categorized as

‘‘Others’’.

Figure 3. Year of publication.
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Regarding the means of communication, we found that
the vast majority used the internet alone (74.8%) or com-
bined with an additional internet-based device (14.6%),
followed by a phone only (7.9%). Other telecommunica-
tions media, such as digital lines and satellite transmis-
sions, appeared in only one study each (0.9%); one
study did not describe the communication media used
(0.9%), and one did not use any medium (questionnaire
to assess the availability of using telehealth) (0.9%).12

SLP and audiologist participation in data collection

For most of the studies, SLPs or audiologists participated
in the data collection (82.5%); 13.6% did not mention
whether SLPs or audiologists were involved, and only
3.9% did not include these professionals.

Conclusions regarding the use of telehealth

Most of the studies concluded that the telehealth offered
advantages over the non-telehealth procedures (85.5%),
and 13.6% reported that it was unclear whether the tele-
health procedure offered advantages. Only 0.9% of the
selected studies concluded that the non-telehealth alterna-
tive approach offered advantages over the telehealth
approach.

Studies according to topic

A summary of the study results according to topic is pre-
sented below. Complete results (including specific and
detailed results by topic) according to SLHD topics are
presented in the Appendix.

Hearing. In total, 33 papers11,13-44 on hearing were
selected. Most of them (63.6%) were published after
2010. Nineteen studies (57.6%) included subjects without
known disorders, and one of the papers also studied

individuals with hearing loss; eight (24.2%) studied indi-
viduals with cochlear implants, five (15.2%) studied hear-
ing aid users, and one (3%) investigated individuals with
tinnitus. The main goal of the studies was to identify the
presence of hearing loss. The main findings of most of the
studies (93.9%) indicated a benefit of telehealth with
regard to improved access to care. The cost-effectiveness
was reported by 21.2% of the papers, while changes in
management and policy issues were cited by only one
study.

Language

Seventeen papers8,45-60 on language were selected. From
2001 to 2014, there was no year with a predominant
number of published papers. Among the study partici-
pants, aphasia was the most common disorder (41.2%),
followed by autism spectrum disorders (17.6%). The main
purposes of the studies were to evaluate satisfaction with
the use of telehealth (64.7%) and to assess the use of soft-
ware or remote diagnosis (64.7%); the next most common
aim was the comparison between data obtained via FTF
and via telehealth (58.8%).

The vast majority of the papers reported ease of access
as the greatest gain from the use of telehealth. Virtual
health care allows users who have no SLPs in their area
or who are bedridden and have limited mobility to benefit
from speech-language therapy. The participating patients
and/or their parents reported that they perceived remote
therapy to be as valuable as that delivered directly by a
clinician.

Speech. Twenty papers10,61-79 on speech were selected, and
55% of these were published in the last 5 years. Regarding
the pathologies studied, 40% of the papers concerned
stuttering, and 30% concerned dysarthria. In most of
the studies, the methodological proposal focused on inter-
vention (75%); the main objective was the comparison of

Figure 4. Population characteristics (diseases/conditions).
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remote and FTF interactions (75%), followed by the
evaluation of the satisfaction with telehealth (45%) and
teleconsulting (45%). Five of the studies presented all of
these purposes together.

All of the studies suggest that telehealth delivery was as
efficient as FTF delivery, but was more successful and
more cost-effective. The feasibility of telehealth applica-
tions in speech assessment and treatment has been docu-
mented. Overall, the patients and their families were
satisfied with this mode of treatment.

Voice. Nine papers9,80-87 on voice were selected. One
(11.1%) was published more than 5 years ago. The popu-
lation studied included patients with dysphonia related to
Parkinson’s disease (44.4%), poor vocal quality with sev-
eral aetiologies (44.4%), and laryngeal paralysis (11.2%).

Most of the studies (66.6%) presented improved access
to care and speech therapy professionals and the possibility
of performing follow-up telemonitoring as the main find-
ings. The studies also mentioned cost-effectiveness as a
positive result; telehealth reduced costs by decreasing the
need for patients to travel to access health services, decreas-
ing the space needed to store voice samples, and permitting
the internet-based transmission of samples for analysis.

Swallowing. Six papers88-93 on swallowing were selected; all
were published in the last 5 years. The studied population
included patients with dysphagia; one paper (16.6%)
involved subjects who were actors simulating swallowing
disorders.

All studies compared the use of telehealth with FTF
practice. Most of them mentioned improved quality of
care for individuals with swallowing disorders.
Furthermore, the studies presented as their main finding
improved access to care and professionals. The studies
emphasized the need for early diagnosis and intervention
in cases of dysphagia, considering the associated morbid-
ity and mortality risks.

Multiple areas (hearing and/or language and/or speech
and/or voice).

Fourteen of the selected studies were classified as
belonging to more than one category because they pre-
sented procedures in multiple SLHD areas.94-107 Five stu-
dies (35.7%) focused on speech and language; three
(21.42%) focused on hearing, speech and language;
another three (21.42%) focused on swallowing and
voice; two (14.28%) focused on speech and voice; and
one (7.14%) focused on orofacial myology and swallow-
ing. Most of the studies (57.14%) assessed the user’s sat-
isfaction with telehealth and found that the majority of
the users felt comfortable with it.

Regarding the comparison of telehealth and FTF prac-
tice, the results suggested that online assessment is a
potentially viable, feasible and reliable service. The studies
mainly mentioned the improvement of access to care.

Others. Four studies examined disorders that were classi-
fied as ‘‘other’’ (4.2%) given their low frequency in our

systematic review of telehealth applications in SLHD. All
of these studies were published in the last 5 years.

Orofacial Myology. Two studies focused on orofacial
myology: one involved subjects,108 and the other
addressed the quality, scope and readability of websites
containing information about speech therapy and orofa-
cial functions.11 In the first study,108 the overall results
supported the validity and reliability of internet-based
screening in the studied population. In the second
study,11 the results showed that on average, websites
that deal with orofacial functions presented standard
reading clarity.

Reading and writing disorders. One study addressed the
remote assessment of reading and writing disorders.109

The overall positive results of the study support the val-
idity and reliability of remote assessment for these
disorders.

SLPs’ opinions regarding communication via

telehealth. One study discussed professional opinion
regarding the use of strategies to facilitate communication
via telehealth.109 The residents had better and positive
access to the technologies for speech-language pathology
service delivery than expected for the SLPs.

Benefits and barriers

The results indicated that telehealth presented advantages
and barriers. All of those topics are presented separately
bellow.

Improved access to care. Improved access to care was the
main benefit mentioned in the studied papers (80.6%).
The use of telehealth can reduce patients’ driving time,
make health care more accessible for patients who live
in communities with few specialists, and can promote
patient-centred care. Increased use of telehealth also
allows providers to reach more patients. In both rural
and urban areas, telehealth can be used for screening
and for providing routine health care services, thus reser-
ving limited FTF appointment times for those who need
to be seen in person.

Cost-effectiveness. Only 12.6% of the 103 studies mentioned
cost-effectiveness. The full social benefits of these initia-
tives are therefore unknown, making it difficult for deci-
sion-makers to compare different programmes and make
informed decisions about which are worth implementing
from a social perspective. Telehealth reduces the time
required for health care, missed work, costly transports
and unnecessary home visits. In addition, home monitor-
ing programmes can reduce expensive hospital visits.

Satisfaction. The results revealed that teleheath improved
the quality of care, resulting in a good level of satisfaction
from the users. Parents felt comfortable or as comfortable

Molini-Avejonas et al. 371



as they did with FTF situations when discussing matters
with the therapist online, and they were satisfied or as
satisfied as FTF with their level and their child’s level of
interaction/rapport with the therapist. For adults, remote
treatment has been described as convenient; they con-
sidered that this new approach would make life easier,
stressing the ease of access to quality health care.
Telehealth was also considered similar to the FTF
approach in most cases. The therapists determined that
telehealth applications as safe as FTF for the recipient,
are comparable with a FTF session and are easy to use.

Barriers to the implementation of telehealth. The main barriers
cited were the need of more data to improve the software
used; the acceptance for a new proposal for health care;
internet speed; and other technological limitations. It is
important to point out that 25.24% of the studies did
not mention barriers to the implementation of telehealth.

Discussion

The results of this systematic review indicated that the
number of studies about telehealth applications in
SLHD has increased, especially in the last 5 years.

The countries with the largest number of published
studies were the United States of America and Australia.
These two countries have widely dispersed populations,
and service delivery via telehealth is important. The
remaining studies were distributed in lower numbers
among different countries.

Concerning age, most of the studies involved adults
and the elderly. The small number of studies with chil-
dren, especially younger children, may be due to the fact
that children need a mediator to help them interact with
the speech therapist at a distance and to operate the equip-
ment. The long-distance telehealth interaction may be
most suitable for children who are older than 6 years of
age. Ages and education levels are also important and
need to be considered.

Telehealth is essential in situations where the availabil-
ity of a qualified professional is limited. This statement is
relevant to care and treatment related to hearing consider-
ing the high prevalence of hearing loss and a shortage of
professionals in this area. Thus, there is a need to develop
teleaudiology services aimed at increasing access to hear-
ing health care. This need is reflected by the large number
of studies that aim to develop, enhance, validate or com-
pare telehealth tools with FTF measures to improve the
possibilities for patients with a hearing loss diagnosis.
These studies suggested that many questions about the
suitability of software programs and the cost-effectiveness
of telehealth still need to be solved.

Providing language therapy to persons with language
disorders is an intensive and dynamic process. However,
because of cuts in health care spending, patients may not
receive the necessary amount of language therapy to
achieve significant gains in language abilities. In this con-
text, the role of parents or caregivers as agents of

intervention becomes increasingly obvious, and telehealth
enables professionals to train them using remote access via
the internet.

The present study confirms that valid and reliable
assessment of speech disorders can be achieved via tele-
health and that it could be a good tool for providing
access to care and long-term care. Telehealth may be
useful for delivering therapy in areas that do not have
adequate speech-language therapy services. It is an effect-
ive and well-appreciated service that can contribute to the
quality of care in remote areas. The improvement of tech-
nology and the evaluation of assessment protocols can
make patients more familiar with this mode of treatment.

The main needs that had motivated voice professionals
to study the feasibility and applicability of telehealth
resources in their practice are mostly related to: improving
access to services related to assessing and treating voice
disorders; the storage and transport of voice samples to be
analysed for diagnosis; and to monitor patients’ progress.
The main benefits of the related studies were the possibil-
ity of quickly conducting distant vocal screening and
assessment for a larger number of individuals, improving
access to care and reducing the costs.

Despite some changes in the vocal signal wave after
long-distance transmission, the remote assessment pro-
posal was considered reliable and viable, even though
our results highlighted the importance of conducting fur-
ther studies.

The main professional needs that motivated the study
of the feasibility and applicability of telehealth resources
in swallowing disorders were related to improving access
to services and promoting higher-quality ratings to guide
diagnosis. These needs reflect the shortage of skilled pro-
fessionals in the field in many regions of the world and the
need for a second opinion by experts on diagnosis and
treatment.

The overall results of the present systematic review
indicated that telehealth activities demonstrated mainly
advantages over the alternative non-telehealth
approaches. Regarding the advantages, the studies pre-
dominantly showed improvements in access to care, fol-
lowed by cost-effectiveness and satisfaction. In addition,
some barriers to the implementation of telehealth were
mentioned. Many people have inadequate or no access
to a primary care provider, and access to specialty care
is limited. People on a low income and those living in rural
and medically underserved areas face additional economic
and geographic barriers to care. Telehealth can improve
access to health services, mainly for those low-income
individuals, and can promote patient-centred care because
it enables individuals to take more control over their own
health and becomes an intrinsic part of the individual care
pathway. Telehealth also allows information about such
patients’ health conditions to be monitored regularly so
that issues can be flagged before they become ‘care
critical’.

Considering that cost-effectiveness analysis is a more
inclusive economic evaluation method in that both costs
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and programme outcomes are investigated, the vast
majority of the economic evaluations of telehealth focus
on cost estimates alone. Consequently, the full range of
economic benefits of telehealth programmes is rarely con-
sidered and quantified. The costs associated with the new
technologies raised serious questions about the sustain-
ability of telehealth and who should bear the costs of a
telehealth service.

Regarding satisfaction, the studies showed that tele-
health provides great potential for supplementing trad-
itional delivery of services and channels of
communication in ways that extend therapists’ ability to
meet their patients’ needs. The majority of the patients
reported that they felt well supported in spite of not
having a therapist physically present. Telehealth was
also considered similar to the FTF approach in most
cases, and it can facilitate access to quality health care.

Although telehealth was generally presented as an
advantageous modality for health care in SLHD, the
reviewed studies mentioned some barriers to its implemen-
tation. The need for more data to improve the software
packages used for telehealth is linked with limitations
related to developing more accurate digital measures and
audio and video technologies to support remote access. It
also involves costs and the need for technical support for
therapists and users. Furthermore, it can be difficult to
access patients’ prior health conditions or medical data,
resulting in a lack of important information for remote
assessments and diagnosis.

Although the opinion of patients, parents and therap-
ists regarding the use of telehealth has been in general
positive and motivating, the acceptance of telehealth as
an alternative to personal contact was also identified as
a barrier to its implementation in some studies. Telehealth
activities also require basic individual computer compe-
tence and familiarity with internet applications, as well
as some cognitive and audiovisual skills. In addition,
sometimes there are some difficulties with the positioning
of participants in front of the web-camera; these difficul-
ties make it difficult to gain an adequate view of the
patient’s face, an important requirement for distinguish-
ing among similar-sounding phonemes in speech and lan-
guage assessments, for instance, or for examining
orofacial structures and functions.

Internet speed and other technological limitations were
also mentioned as barriers. Some places are still limited by
the lack of available high-speed internet, and problems
such as difficulties in transmitting audio and video infor-
mation and the risk of not successfully completing the
session are faced. The challenge is to ensure that the func-
tionality of the system is fully achieved at these low band-
widths. Other technological limitations involved the need
to increase the frame rate when acquiring patients’ images;
this adjustment is important for guaranteeing the quality
of images needed mainly for remote assessment and diag-
nosis in SLHD.

In conclusion, most of the studies reviewed positively
evaluated the use of telehealth compared with the FTF

modality and examined cost minimization when considering
the aspects related to access and quality of care. However,
the studies also provide evidence of the need for additional
investigations that would enable the generalization of results.

The need for SLPs and audiologists to adapt to this
new modality of health care is evident. Professionals
should become familiar with the available technologies
for conducting clinical and diagnostic procedures and
for educational and professional training activities.

Furthermore, future studies, particularly randomized
controlled trials, should be conducted to provide more
evidence for establishing best practices in SLHD tele-
health, considering procedures related to remote screen-
ing, assessment and intervention. The development of
standards and guidelines is essential for promoting the
effective implementation of telehealth in SLHD.
Moreover, cost-effectiveness analyses are needed to justify
telehealth applications and reimbursement.
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aplicada na melhoria da condução das Polı́ticas Públicas
no Brasil. Int Arch Otorhinolaryngol 2012; 16: 371–381.

40. Campos PD and Ferrari DV. Teleaudiology: Evaluation of
teleconsultation efficacy for hearing aid fitting. J Soc Bras
Fonoaudiol 2012; 24: 301–308.

41. Lundberg M, Andersson G and Lunner T. A randomized,
controlled trial of the short-term effects of complementing
an educational program for hearing aid users with telephone

consultations. J Am Acad Audiol 2011; 22: 654–662.
42. Laplante-Levesque A, Pichora-Fuller MK and Gagne JP.

Providing an internet-based audiological counselling pro-
gramme to new hearing aid users: A qualitative study. Int

J Audiol 2006; 45: 697–706.
43. Bastos BG and Ferrari DV. Portal dos bebês? seção apar-

elho auditivo: avaliação por pais de crianças deficientes

auditivas. Revista CEFAC 2014; 16: 72–82.
44. Henry JA, Zaugg TL, Myers PJ, et al. Pilot study to develop

telehealth tinnitus management for persons with and with-

out traumatic brain injury. J Rehabil Res Dev 2012; 49:
1025–1042.

45. Hill AJ, Theodoros D, Russell T, et al. Using telerehabilita-
tion to assess apraxia of speech in adults. Int J Lang

Commun Disord 2009; 44: 731–747.
46. Brennan DM, Georgeadis AC, Baron CR, et al. The effect

of videoconference-based telerehabilitation on story retelling

performance by brain-injured subjects and its implications
for remote speech-language therapy. Telemed J E Health
2004; 10: 147–154.

47. Agostini M, Garzon M, Benavides-Varela S, et al.
Telerehabilitation in poststroke anomia. Biomed Res Int
2014; 2014: 706909.

48. Vismara LA, McCormick C, Young GS, et al. Preliminary
findings of a telehealth approach to parent training in
autism. J Autism Dev Disord 2013; 43: 2953–2969.

374 Journal of Telemedicine and Telecare 21(7)



49. Waite MC, Theodoros DG, Russell TG, et al. Assessment of

children’s literacy via an internet-based telehealth system.
Telemed J E Health 2010; 16: 564–575.

50. McCullough A. Viability and effectiveness of teletherapy for
pre-school children with special needs. Int J Lang Commun

Disord 2001; 36: 321–326.
51. Johnson L. Utah deaf videoconferencing model: Providing

vocational services via technology. J Rehabil 2004; 70: 33–37.

52. Vestal L, Smith-Olinde L, Hicks G, et al. Efficacy of lan-
guage assessment in Alzheimer’s disease: Comparing in-
person examination and telemedicine. Clin Intervent Aging

2006; 1: 467–471.
53. Beveridge MA. Implementation of a multimedia presenta-

tion system for computer-based aphasia therapy. Int

J Healthcare Technol Manage 2006; 7: 364–386.
54. Palsbo SE. Equivalence of functional communication assess-

ment in speech pathology using videoconferencing.
J Telemed Telecare 2007; 13: 40–43.

55. Baharav E and Reiser C. Using telepractice in parent train-
ing in early autism. Telemed J E Health 2010; 16: 727–731.

56. Turkstra LS, Quinn-Padron M, Johnson JE, et al. In-person

versus telehealth assessment of discourse ability in adults
with traumatic brain injury. J Head Trauma Rehabil 2012;
27: 424–432.

57. Vismara LA, Young GS and Rogers SJ. Telehealth for
expanding the reach of early autism training to parents.
Autism Res Treat 2012; 2012: 121878.

58. Hailey D, Roine R, Ohinmaa A, et al. The status of telereh-

abilitation in neurological applications. J Telemed Telecare
2013; 19: 307–310.

59. Pearl PL, Sable C, Evans S, et al. International telemedicine

consultations for neurodevelopmental disabilities. Telemed
E Health 2014; 20: 559–562.

60. Constantinescu G, Waite M, Dornan D, et al. A pilot study

of telepractice delivery for teaching listening and spoken
language to children with hearing loss. J Telemed Telecare
2014; 20: 135–140.

61. Kully D. Telehealth in speech pathology: Applications to the
treatment of stuttering. J Telemed Telecare 2000; 6: 39–41.

62. O’Brian S, Packman A and Onslow M. Telehealth delivery
of the Camperdown Program for adults who stutter: A

phase I trial. J Speech Lang Hear Res 2008; 51: 184–195.
63. Carey B, O’Brian S, Onslow M, et al. Randomized con-

trolled non-inferiority trial of a telehealth treatment for

chronic stuttering: The Camperdown Program. Int J Lang
Commun Disord 2010; 45: 108–120.

64. Ziegler W and Zierdt A. Telediagnostic assessment of intel-

ligibility in dysarthria: A pilot investigation of MVP-online.
J Commun Disord 2008; 41: 553–577.

65. Hill AJ, Theodoros DG, Russell TG, et al. The redesign and
re-evaluation of an internet-based telerehabilitation system

for the assessment of dysarthria in adults. Telemed J E
Health 2009; 15: 840–850.

66. Whitehead E, Dorfman V, Tremper G, et al. Telemedicine as

a means of effective speech evaluation for patients with cleft
palate. Ann Plast Surg 2012; 68: 415–417.

67. Sicotte C, Lehoux P, Fortier-Blanc J, et al. Feasibility

and outcome evaluation of a telemedicine application
in speech-language pathology. J Telemed Telecare 2003; 9:
253–258.

68. Theodoros D, Russell TG, Hill A, et al. Assessment of
motor speech disorders online: A pilot study. J Telemed
Telecare 2003; 9: S66–S68.

69. Wilson L, Onslow M and Lincoln M. Telehealth adaptation

of the Lidcombe program of early stuttering intervention:
Five case studies. Am J Speech Lang Pathol 2004; 13: 81–93.

70. Hill AJ, Theodoros DG, Russell TG, et al. An internet-
based telerehabilitation system for the assessment of motor

speech disorders: A pilot study. Am J Speech Lang Pathol
2006; 15: 45–56.

71. Waite MC, Cahill LM, Theodoros DG, et al. A pilot study

of online assessment of childhood speech disorders.
J Telemed Telecare 2006; 12: 92–94.

72. Lewis C, Packman A, Onslow M, et al. A phase II trial of

telehealth delivery of the Lidcombe program of early stutter-
ing intervention. Am J Speech Lang Pathol 2008; 17: 139–149.

73. Koushik S, Shenker R and Onslow M. Follow-up of 6-10-

year-old stuttering children after Lidcombe Program treat-
ment: A Phase I trial. J Fluency Disord 2009; 34: 279–290.

74. Grogan-Johnson S, Alvares R, Rowan L, et al. A pilot study
comparing the effectiveness of speech language therapy pro-

vided by telemedicine with conventional on-site therapy.
J Telemed Telecare 2010; 16: 134–139.

75. Beijer LJ, Rietveld TCM, van Beers MMA, et al. E-learning-

based speech therapy: A web application for speech training.
Telemed J E Health 2010; 16: 178–181.

76. Beijer LJ, Rietveld TCM, Hoskam V, et al. Evaluating the

feasibility and the potential efficacy of e-Learning-Based
Speech Therapy (EST) as a web application for speech train-
ing in dysarthric patients with Parkinson’s disease: A case
study. Telemed J E Health 2010; 16: 732–738.

77. Constantinescu GA, Theodoros DG, Russell TG, et al.
Home-based speech treatment for Parkinson’s disease deliv-
ered remotely: A case report. J Telemed Telecare 2010; 16:

100–104.
78. Grogan-Johnson S, Schmidt AM, Schenker J, et al. A com-

parison of speech sound intervention delivered by teleprac-

tice and side-by-side service delivery models. Commun
Disord Q 2013; 34: 210–220.

79. Martı́n-Ruiz ML, Duboy MAV and de la Cruz IP.

Deployment and validation of a smart system for screening
of language disorders in primary care. Sensors 2013; 13:
7522–7545.

80. Mashima PA, Birkmire-Peters DP, Syms MJ, et al.

Telehealth: Voice therapy using telecommunications tech-
nology. Am J Speech Lang Pathol 2003; 12: 432–439.

81. Wormald RN, Moran RJ, Reilly RB, et al. Performance of

an automated, remote system to detect vocal fold paralysis.
Ann Otol Rhinol Laryngol 2008; 117: 834–838.

82. Tindall LR, Huebner RA, Stemple JC, et al. Videophone-

delivered voice therapy: A comparative analysis of outcomes
to traditional delivery for adults with Parkinson’s disease.
Telemed J E Health 2008; 14: 1070–1077.
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