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RÉSUMÉ

L’application de la technologie informatique dans la 
gestion des désordres du mécanisme verbal voix-pa-
role et la réhabilitation phoniatrique

Introduction. De nos jours, diverses applications mé-
dicales mobiles (applications) ont été proposées, y com-
pris des applications pour le diagnostic des troubles de 
la parole. La revue présentée vise à analyser un certain 
nombre de solutions et à évaluer l’efficacité des plate-
formes de santé mobile (m-santé) utilisées dans la pra-
tique clinique pour les patients souffrant de troubles 
de la parole et de la voix.
Matériel et méthode. Une revue systématique des 
études publiées entre 2008 et 2021 a été réalisée. Les 
234 articles des bases de données PubMed, Web of 
Science et Cochrane Library ont été présélectionnés 

ABSTRACT

Introduction. Up to date, various mobile medical 
apps were proposed, including digital platforms for 
diagnoses of speech impairment. The review aims to 
assess the effectiveness of mobile health (m-Health) 
platforms for patients with speech and voice disorders.
Material and methods. We conducted a system-
atic review of studies published between 2008 and 
2021. 234 articles from PubMed, Web of Science, and 
Cochrane Library databases were pre-selected for the 
review. Only articles related to the use of medical appli-
cations for smartphones, tablets, or computer devices 
studies were included in the analysis.
Results. A total of 111 full-text articles were assessed 
for eligibility, and 37 were included in this study. The 
selected reports cover research on the use of mobile 
applications for therapy, rehabilitation assistance, and 
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INTRODUCTION

Up to date, a wide range of mobile applica-
tions have been proposed and integrated into the 
healthcare systems to improve the diagnoses, treat-
ment, and management of various disorders. Digital 
mobile health (m-Health) platforms encompass sev-
eral various technological solutions, including tel-
ehealth and remote patient monitoring. The recent 
situation with COVID-19 pandemics demonstrated 
the high potential of digital health systems over the 
traditional approaches1. In fact, mobile health apps 
have been actively utilized in various areas, includ-
ing detection, screening, remote patient monitoring, 
data analysis, and treatment of infected patients. The 
Global Observatory for eHealth of the World Health 
Organization defines m-Health as “medical and pub-
lic health practice supported by mobile devices such 
as mobile phones, patient monitoring devices, per-
sonal digital assistants, and other wireless devices“2.

In 2013, the number of app downloads on 
Apple iTunes (which sells apps only for iOS devices 
such as iPad, iPhone, and iPod touch [all Apple Inc., 
Cupertino, CA]) reached 50 billion3. Apart from 
iOS platforms, there is a high number of downloads 
for Android devices (Google Inc., Mountain View, 
Calif.), as well4. The rapid development of mobile 

technologies led to the expansion of the scope of use 
of m-Health systems. As a result of its combination 
with telemedicine (remote diagnoses and treatment 
of patients using telecommunication technologies), a 
range of digital platforms was proposed and imple-
mented to solve problems with consultations, patient 
monitoring, remote treatment, etc5.

In addition, there is a stable growth of several 
applications of digital technologies for people with 
different types of disabilities6, such as speech impair-
ment and writing disorders that cause communica-
tion and social problems7. A speech disorder is a gen-
eral term encompassing a wide range of disabilities 
and differences associated with the impaired articula-
tion of speech, fluency, and/or voice sounds8.

In fact, neurological diseases such as autism, 
Parkinson’s disease, or dementia can cause difficul-
ties with communicating and social activity9. In this 
context, mobile technologies could be helpful for 
improving various aspects of speech and language in-
tercommunication, for example, for collecting data, 
recording conversational patterns, and developing 
communication skills10. Despite the number of re-
views and analytical reports on mobile applications 
for speech disorders11,12, there is a lack of information 
on their efficacy, safety, and clinical relevance.

pour la revue. Seules les études liées à l’utilisation d’ap-
plications médicales pour smartphones, tablettes ou 
appareils informatiques ont été incluses dans l’analyse.
Résultats. Un total de 111 articles en texte intégral 
a été évalué pour l’éligibilité, et 37 ont été inclus dans 
cette étude. Les rapports sélectionnés englobent des 
recherches sur l’utilisation d’applications mobiles 
à des fins de thérapie, d’aide à la réadaptation et de 
diagnostic. En termes d’application, des applications 
mobiles ont été développées pour les patients (enfants 
et adultes) souffrant de troubles de la parole causés par 
l’autisme, les troubles neurodéveloppementaux de la 
parole, la maladie de Parkinson, l’aphasie, les troubles 
de la voix, etc.
Conclusions. L’analyse a montré que le marché de 
la m-santé offre diverses applications mobiles pour 
les personnes ayant des troubles de la parole (en tant 
qu’outil adjuvant pour la thérapie et la rééducation). 
Malgré l’existence d’une gamme d’applications m-santé 
pour les patients souffrant de troubles de la parole, il 
est nécessaire de poursuivre les études à grande échelle 
visant à étudier leur efficacité, leur sécurité et leur fia-
bilité.

Mots-clés: troubles de la parole, aphasie, dysarthrie, 
applications mobiles, télémédecine, m-Santé

diagnoses. In terms of application, mobile apps have 
been developed for patients (children and adults) with 
speech disorders caused by autism, neuro-developmen-
tal speech impairment, Parkinson’s disease, aphasia, 
voice disorders, etc.
Conclusions. The analysis showed that the m-Health 
market offers various mobile applications for persons 
with speech impairments (as an adjuvant tool for thera-
py and rehabilitation). Despite the existence of a range 
of m-Health applications for patients with speech dis-
orders, there is a need for further large-scale studies 
aimed at studying their effectiveness, safety, and reli-
ability.

Keywords: speech disorders, aphasia, dysarthria, mo-
bile applications, telemedicine, m-Health.

List of abbreviations
ASD – autism spectrum disorder
SM – selective mutism
DLD – developmental language disorder
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In this regard, the presented review aimed at 
analysing the m-Health platforms used in clinical 
practice for patients with speech and voice disorders.

MATERIALS AND METHODS

The study was conducted in accordance with the 
recommendations of the Cochrane Guidelines for 
Systematic Reviews of Interventions version 5.1.013,14, 
in accordance with the guidelines for preferred re-
porting clauses for systematic reviews and meta-anal-
yses (PRISMA) statement14. 

Data Sources and Search Strategy

The following databases were searched: PubMed, 
Web of Science, and Cochrane Library (no time lim-
it). Search strategies were performed using a combi-
nation of free text terms and MeSH terms (“Speech 
Disorders“ [Mesh]) OR “Aphasia“ [Mesh]) OR 
“Dysarthria“ [Mesh]) AND “Mobile Applications“ 
[Mesh]) OR “Telemedicine“ [Mesh]. Articles were se-
lected in two stages. First, in the course of the above 
searches, articles by title were checked for relevant 
research. Second, the full texts of these shortlisted 
articles have been downloaded and assessed against 
the inclusion criteria. 

All articles have been uploaded and revised in 
EndNote version X6 (Clarivate Analytics, New York, 
USA). Duplicates have been removed using EndNote 
software and manually. In addition, we employed the 
Rayyan online screening tool to search for articles15. 
No restrictions were applied to the date of publica-
tion.

Procedure of the Data Extraction

Two members of review independently extracted 
the data on study characteristics, intervention details 
and outcomes. Disagreements were resolved by oral 
discussion or resolved by a third author. Data were 
collected using a data extraction spreadsheet devel-
oped specifically for this study.

Criteria for considering studies for this review

Inclusion criteria were as follows: all clinical tri-
als or randomized controlled trials, case-control stud-
ies, case reports, pilot tests using mobile applications 
or any Tele-Health/ m-Health technologies with the 
release of baseline data (aimed at improving the ongo-
ing therapy or rehabilitation of patients with speech 
impairment). The analysis included publications writ-
ten exclusively in English. 

Only studies on the use of medical mobile ap-
plications were included in the analysis. The ana-
lysed applications (apps), depending on the func-
tionality, were sub-divided into several groups: 1) 

an additional tool to improve communication skills 
(speech development), 2) apps for improving diagno-
ses, and 3) apps for rehabilitation. 

Exclusion criteria

The studies conducted before 2008 were exclud-
ed from the analysis (the first Apple smartphones 
with the iOS operating system was released on June 
29, 2007)16. The following publications were excluded 
from the analysis: review articles, systematic reviews, 
editorials, books and chapters books, conference pro-
ceedings, descriptions of research design (or research 
protocols) or descriptions of any mobile applications 
only under development, pilot studies without provid-
ing preliminary data. Articles discussing mobile appli-
cations in a different context were also excluded from 
the analysis: for example, research on the bio-effects 
of radiation from mobile phones.

RESULTS

Study selection

The characteristics and main features of the ana-
lysed studies are presented in Table 1. Figure 1 shows 
a systematic procedure for searching and selecting the 
literature. Our initial query returned 234 potentially 
relevant records, from which 30 duplicates were elim-
inated. After examining the titles and abstracts, 67 
entries were deleted (that did not correspond to the 
topic “speech disorders“). A total of 111 studies were 
assessed for eligibility, after which 37 studies were 
included in the analysis. For the analysis, we selected 
studies published between 2014 and 2021.    

The analysis showed that studies on the use of 
mobile applications were carried out in the following 
countries: USA17-35, China36, Spain37,38, Australia9,39,40, 
Turkey41, Pakistan42, Canada43, Italy44, Brazil45, Great 
Britain5,46,47, Switzerland48, South Korea49. There is a 
range of studies on the use of digital platforms for 
the treatment of speech disorders and pathology of 
the vocal cords (improvement / development of com-
munication skills, speaking, reading, speech recog-
nition)5,9,17-24,26-28,30-32,34,36,37,39-45,48, rehabilitation25,29,33, 
diagnoses of speech disorders47,49-51, and the use as 
auxiliary devices for medical personnel working with 
patients with speech disorders35,38,46.

Mobile applications were used for the manage-
ment of speech or vocalization disorders in children 
for the following pathologies: autism17,19-21,26,30,36,37, se-
lective mutism18, developmental language disorder39,46, 
and speech sound disorder40,41,44. At the same time, 
the digital platforms were also proposed for the use 
predominantly in adults: communication disability33, 
hearing- and speech-impairment42, speech disorders 
due to intellectual and developmental disabilities22, 
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speech pathology due to Parkinson disease9,23, au-
tism24,34, aphasia50, post-stroke aphasia5,25,27,29,43,48,49, 
vocal/ voice disorders28,31,32,47, cognitive-communica-
tion disorder45, and bipolar disorder51.

DISCUSSION

The speech production requires the integrity of 
many systems and organs: phonological (cognitive 
and linguistic), articulatory (sensorimotor), praxis 
(planning / programming the spatial-temporal pa-
rameters of articulatory movements for speech) and 
prosodic (stress, intonation and voice quality, convey-
ing meaning and effect)52. The impairment of each 
component of the speech production system can lead 
to a problem with speech. It can be caused by a range 
of psychological, neurological, or physical problems.

Communication disorders might have a wide-
spread impact on all aspects of life. They reduce the 
ability of self-expression, independence, and often af-
fect self-esteem and attitudes53.

An analysis of the available medical applications 
for smartphones/ tablets or computer devices showed 
a significant progress in the use of the m-Health sys-
tems in patients with speech disorders. However, 
studies on mobile applications were mainly pilot 
ones26,27,39,43. Moreover, the studies were predomi-
nantly based on a small sample with single partici-
pants17,18,21,41, and often with the absence of a control 
group25,29,43.

In addition, some studies on mobile applications 
have not been shown to be effective as a full-fledged 
tool for the treatment of speech disorders of any ae-
tiology23,41.

Figure 1. PRISMA flow chart for study selection process.
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In many studies included in our review, in chil-
dren with speech pathology, the use of mobile appli-
cations had a positive therapeutic effect. It could be 
directly related to the cognitive, developmental na-
ture of the functionality of these mobile applications 
or computer devices54. Some of the apps had a game 
format26. However, in an earlier systematic review of 
mobile applications for children, assessing the con-
tent and quality of mobile applications according to 
the Mobile App Rating Scale (MARS) with speech 
impairments, only a small part of apps was consid-
ered very high quality or therapeutically useful12.

Apart from that, in another published review 
(MARS scale), an analysis of downloadable mobile 
applications for adults with speech disorders was car-
ried out by Vaezipour et al11. The results indicated 
the lack of interactive and attractive elements in apps, 
which is a decisive factor in maintaining independent 
speech therapy11. The authors pointed out that mod-
ern mobile apps for speech pathology demonstrated 
a low level of evidence of clinical efficacy11. The re-
sults of our analysis indicated that there is a need 
for further research with a focus on human factors, 
user experience, convenience, and a patient-centred 
design approach.

CONCLUSIONS

At present, the m-Health market offers various 
mobile applications as auxiliary tools for the ther-
apy and the rehabilitation of persons with speech 
impairments. In general, despite the existence of 
a different range of m-Health platforms for speech 
disorders, there is a lack of full-fledged approbation 
of these applications. Therefore, there is a need for 
further large-scale studies aimed at investigating ef-
fectiveness, safety, clinical relevance, and reliability 
of health digital platforms.    
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