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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

Received 16 Jan 2022, Accepted 21 Febr 2022
hitps://doi.org/10.31688/ABMU.2022.57.1.09

REsumE

Lapplication 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 a analyser un certain
nombre de solutions et & évaluer I'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
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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

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 approaches’. 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*Z.

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 billion’. Apart from
iOS platforms, there is a high number of downloads
for Android devices (Google Inc., Mountain View,
Calif.), as well*. The rapid development of mobile
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pour la revue. Seules les études liées a I'utilisation d’ap-
plications médicales pour smartphones, tablettes ou
appareils informatiques ont été incluses dans I’analyse.
Résultats. Un total de 111 articles en texte intégral
a été évalué pour 'éligibilité, et 37 ont été inclus dans
cette étude. Les rapports sélectionnés englobent des
recherches sur I'utilisation d’applications mobiles
a des fins de thérapie, d’aide a 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
'autisme, les troubles neurodéveloppementaux de la
parole, la maladie de Parkinson, I'aphasie, les troubles
de la voix, etc.

Conclusions. Lanalyse 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 a grande échelle
visant a étudier leur efficacité, leur sécurité et leur fia-
bilité.

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

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, etc’.

In addition, there is a stable growth of several
applications of digital technologies for people with
different types of disabilities®, such as speech impair-
ment and writing disorders that cause communica-
tion and social problems’. 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 sounds®.

In fact, neurological diseases such as autism,
Parkinson’s disease, or dementia can cause difficul-
ties with communicating and social activity’. 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 skills'®. Despite the number of re-
views and analytical reports on mobile applications
for speech disorders!"!?, there is a lack of information
on their efficacy, safety, and clinical relevance.
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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 5.1.0"*"
in accordance with the guidelines for preferred re-
porting clauses for systematic reviews and meta-anal-

yses (PRISMA) statement'*.

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 articles®.
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)'¢. 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.

REesuLTs

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: USA'™, China®, Spain®”*®, Australia®**,
Turkey", Pakistan*, Canada®, Italy*, Brazil®, Great
Britain®*** Switzerland*, South Korea*. 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)59172426283032,343631394548 rehabilitation? 5,
diagnoses of speech disorders*”***!| and the use as
auxiliary devices for medical personnel working with
patients with speech disorders®384¢,

Mobile applications were used for the manage-
ment of speech or vocalization disorders in children
for the following pathologies: autism!?1921:26:30.3637 " ge.
lective mutism'®, developmental language disorder**°,
and speech sound disorder*®*#*, At the same time,
the digital platforms were also proposed for the use
predominantly in adults: communication disability*,
hearing- and speech-impairment*, speech disorders
due to intellectual and developmental disabilities*?,

March 2022 / 73



Application of IT technology in the management of voice-speech disorders and phoniatric... - ABISHEVA et al

JSEEE) fPwwels 01 |y Spunog
[00Yyds 03 -01d jooyosaxd Surpadg Ajpeury
sorad 3snf syjuow a3 SIS tpeqt ensn :00 (a1a) pue 01 | i, Spunog
tApnas ur I Y3 uaippiyo >u§.8: \mO_. ; futw ¢7-07 01=w:0D 19p10sIp Surpus[g Aq pamoo} 0707 ‘eleaIsny 9
QIJUID-O[FUIS {83 NSAT AreUIWI[I] 100yos-o1d Suowe : : poriad yoom-g p1=w0] ofenguel (e} ‘01 [, ;SPUNOS 19T ‘(T 3D uosie)
30 Judwanoaduwy ‘Apnis Jo11g L of
SSIUIPEAI FuIpeal I! ue 10§ sdde QY £0°A ¢ fuRIp[IYD -udwdopaadg :s3red ¢ UO s3IS1SUOD)
paseq-opod j10oddns 9211} U YoM tsdde (ay)
ued a1emijos Iy ® 901M] :0)] 1310300(] Surpeay,,
asy §9OUUIS OVVSVYV wolj
£$901A9(J 3 swes3o3ord a3 yam e
wolj FULIdHNS UIP[IYD Judw 191qe1 10} ¢ 001 10} SUOISSIS | spaau NS, L107 ‘uredg ‘e
£s3]NsaI ATRUTWI[RI ] Y31m pasn 2q 03 [003 -oaoxdwr s[[pys - pue Arejnqesoa [euoneInpa B asvy 19 ZopueUIdI 9
JO uonepIeA U9 FUIEAID ‘SpIom
Supioddns 19yaoue oq  UoOHEdIUNWWOD) pue w::m,uh 10§ suotssasutw  -ads yam ualIp[iyD) Suneadod Aq foo1 ERlIEI e}
Aew $30149p IO : G1 ‘01=N SPIOM 10 UIE
»SPIOA JO UIRYD,,
(LgY duo[e
JUDWIDIOFUIRL FUIsn
NS 10§ JudwIedy s Suideys ¢=u :¢0)
aatsuaya1dwod e se papuajul jou . i (1.g3) senranoe
s1 [000301d pajuasaid ay3 az1s NS JO JuoUnEL usw ‘Pedt ues oy Ui 51003 dnnadera wsl ¢
10501 1_ S 3 ozt QY3 Sunnp A3jin swos b 91ddy -gOt - pa3onpuod ‘suols /s1003 013 . .r_u (NS) wst ‘dde aqiqopy . .wSN Vs ¥
Spdwes [[ews ‘sdnoisd yuowessy aoidwr yooadg I9Y30 BUISN  (=U:70)  ANW 941G : o 'T8 32 [[Puung
) apraoad sdde sfiqoy ‘Apnasjoqig -$9S JUDWIBILY .
03 JUDWUSISSE PazIwopuel € WU S “ru tsdde
YIm A393e13s USISIP 9sed JFuLs ¥ tuss > = (pedt o1ddy “a71)
d[Iqow JuIsn ¢=u :[0)
04 L]+ fuR1p[IYD
tdnois [043u0d ou Sururen oy
SEM 2I9Y] PIIDI[OD J Usem dWOoYy Funmp swont Sunsonbai .
1B 99pnny asn o3 ur ssarfoxd apeuw Jusw prozpuy SYPIM G 10§ , asy yum ¢so1n3o1d jo ”
UDIP[IYD 11943 pauredd syuaied a3 : . N yoam 1ad suors f0]=u . SILI0FIBI (¢ JO JUIUOD L107 ‘euryD
UDIP[IYD J[E ‘s3sanbay  -daoadwr SIS U ped! - . o . ud1p[Iyo 1eq il ¢
yonw MOy pue I9yIoym uo ejep -$98 7-] ‘SUOIsSSas  H0°A 9-¢ fudIp[IYD) Buisn Aq sysonbax oyew s JE IR UY
g Mew SV YIM UdIp  UOnBdIUNWWO)) /Ped-SO! -19A AjJRUITUTIN .
fWOOISSE[D B UL A[UO Pa3onpuod 1o [eq0A AfjeuTuTI ulw-O¢ g=u 03 ‘dde  sopnny
SI9M SUOHEBN[BAI PUE SUOISSIS FUl S UIdIaU 101 SAIYOLL
-utel) ay3 fsuoissas dn-mofoj ou SULA[RY 10§ 9ARHT
Ajsnotadid uon FEENY
-ed1jdde uonedTUNWWOD IdyIoue [1 O 9s1n0d>
Ym ddusnadxo pey juedonied syuedonaed ) Y3 1940 oom
QUO {SWAT PIOM-OM] JO dWeU ® jo Sunsanbai [eooa juou i B sown 4 o fc=u Aaiqesip ¢
. P oM 3 I, H I -dotaasp syiys UOISIDA) PEJ! - . Byore .. .m,u [esuowdoppasp  (dde jonzonbojoxg, 6107 "VSI1 7
1INy 9Y3 dz1jed0a 03 syueddnaed  pue paseq- [pedl yioq l (urw Oz 03 ¢ £0°A @-9 fudIp[IyD 118 39 qrreyny
uonedIUNWWor) 91ddy-gO! 10/pue (S
911Mba1 10 9duRIAIN JO YIFUI| BUISE2IOUT UL 9A1IDYY U : JO YB2Iq ® yIim)
A3 2anseaw jou pip Apnis Fut urwu
4s9nbai1 [800A 03 paje[al sanss| 01-6 Aep © 301m3
feep Aupiyea [eroos
3O yoe| oyl fsyuedronaed Y3 jo
sonstIRloeIRyd dlydesgowsp pue Kreaqu
[P Ut Adppiqeniea ayi s Juow (asv) ain3oid jo Jumuoo Sul
Sunsonbai paALIUOd € Ul pajnsal ‘wwcﬁwuzvup daspnu ) 1 ped! 3 p=u ) : : L107 ‘VSN
SINOIABYR( SuIdud[[eyd X9 BUISLIIOUT UT JAIIDD aaoiduit sjjpys ordd V/N o'k fuLIprl JIpIOstp windy - -sn Aq s[pys Bupsanbar - LB EREI\:AP4 I
NOIAULDY SULDUSIEYS LY UISERIIUL UL 9ARIOHY uonedunWwo) 1¢4v-SO! ’ OL8 “WIPIO 5546 wsnuny  daispinuw Suiseasour yoy O [2 39 ARzl
03 syuedronaed ay3 jo Aduspuol U : PR § :
. tdde jonzonbojoig,
dY3 {PEJI Ayl SN 03 9ND [BQIdA
93 JO [013U0D Y3 1dpun Ajennred
d1am syuedonaed 9yl Jo swog
SIIPIOSIP [BIUIWAOPAIPOINIU Y31 SJUIIEd JO S[[IYS UOHBITUNWIWOD [eUOHIUNY Jo Judwdredw] Ul Isn 10} sj003/sddy
SUOPIIUWLY Koua101ffa /sawodn, sa1PU0IUN :toﬁwo& K12 san12dosd 2wy dn-mojjo SONSHADDY PUD wwwzﬂou .10 Fu23U0d UDUL 40k iy
BT 2o / mo il U] f101d/ uoyvIqDPYIY 4 nod L2qunu s)upd1o134ng 1 42p fwpu 1003 40 4dy -unod ‘stoyny’ N
-a112p fo apoN ek © -S1p Y2224g

*SIOPIOSIP yo22ds Jo Aderarp 10§ sj003 pue sddy *1 d[qeL,

74 / vol.57,n0.1



Archives of the Balkan Medical Union

meww:u w,COmﬁ:vﬁhm&

fQunnoi feuon

-1 Tmuu ﬁmﬁ EOwﬂ:vﬂuNm

ISELASIP
w'ﬁcwc_vﬂ‘—wﬁ

@mmwm_—u m.CCwC@MMN&

yam dpdoad ut

«dde 1A UOTAUN] ¥R PID y3tm 91doad ur 431133x9p o9ds yuowr PIm O7=u:0D 1 a1dosd £31193x9p pue .
m ADUSSAE D218 3 Mvﬁ mmﬁum ) 10 yodads ‘y1es Jo swoy  -onoidwir/ (003 fQuoyJgr -§Ot + YoM 7] tdde ﬁw» N m@ o yodads ‘yres jedny oy dde | o@%wm <mm_ b1
¥ uasqe sazls ojdues [lewls -dwis 3013 01 oum:_ou@m uﬁ:waw.ﬁﬂﬁ. QU3 asn uosuryIe]J Huwwmwm WM Ludwijeaa], 1839 UHOH
jou seam duoe ddy yam J1=u 0] :o umme suosupyIeJ
“0'h O¢< NPy / d TeIIPIN SIeRy,,
9101 sanzoddns 19108
$OWOdINO pue jeuoneanpa 1182 Ajwopues womwwiw sordoy jo
KDRIS SUISH] /MOTALOA UOLEIIUNWWOD puk ‘$9wodINo uon fuoyd . BIA NJS - INVS fee=u \:MEQO ufw A39118A B UO 195N A3 9107 ‘eledIsny
pna 1s3/mat o 90104 FULINSEIW 10§ ~ROTUNWWOD arews 105 ddy u2IMIDq £0'A 18-17 NPy e %Mmﬁ P U31M UOIESIIAUOD Ful ‘6’18 39 puepa] el
pasn aq ued ddy 90104 BuLIn ‘Aep e 2oU0 m“uowr: umﬁ Sew 10§ dde arjrey,,
-SeIW 10§ [00], Bired
f(Asted
[BIqa10 pue
£SUOISSS S[[13s Surpeas Garqe ‘syjuow Qwoipuds Simes
UOIIUdAIIUT JO IdWINU pue ‘BuIpeal prom-[3urs piom-d[3urs m%:wh“m ; g Sunnp fg=u umo() ‘asy 5 uu ﬂu\wﬁ_{ 0707 ‘VSN ‘'8
BU3398 UOIIUIAIIUT JO [0IIUOD ul 2a1329)y9 sdde Qyy Ay jo IOIDU yPam 1ad suors £0'A ¢G-77 SINPY (A ]) SPBIIqe dde 4 Mww 5 19 PPYAIOH &
Jo ey oy fazis djdwies [[ewig Juswaaoldw] pro1puy -$ds ulw ()7 ¢ 03] -S1p [eaudw »{SAASE PY.L,
-dojaasp pue
[eN309]P3U]
%16 JO Adeindoe
£591N3898 ()7=u ‘njosn sem 001 (195UIY) BId ‘r_u Judwred ue ym Areuondrp oy -
E_:u_ﬁma uo uu:wEuotu& Mo[ © W2ISAS Elepiaes] ﬁuuw@m ot mﬁ_CSEEC \cmmu ww - V/N ok ‘,@T,w N \E_.suuumm utr paiols $21N1893 3ul m—.Ow s E_M d 1
sey Areuondp ‘azis spdwes [[ewg syuedpnaed 95) 9 Het o hep ae “oh 9Tl SINPY pue-3ULIRdl  49919p 10§ (003 3ddury] 1239 tieH
@3IJOSODIN,,
suoneriea uondonpoid odﬁmmﬂﬂgwﬂ Aderoys
fuonIus0da1 piom uon .01 © .1 }) ) =u yodads yodads priyo ut uon 6107 ‘eleaIsny
piom uo AJuo sasnooy Apnig diy1oadsaayeads aanided  -ruBodar yosadg umﬁmﬂwmo%ww V/N V/N £k 6] “uRIpIIyYD) paiapiosiq -1ugoda1 yodads 105 dde ‘op T8 39 arey o1
10§ [opOW [Nys$$00NG 4 “proipuy (Sd) ,,XurqdgIayoo,,
3SE) IS10U-UL-Ydaads uon $YPIm ‘spiom uayods
. Aroypne pautenun ue  -dod1ad yooads ‘pedt 71 10§ (uOIssas p=u 93 jo uondadiad ur G107 ‘VSN
snsot freurwiig uo durwIopIad 1oY3 [ensia-orpne -SO! : yoes Ut fuIpqIYD asv asisse 03 dde (477) ‘7Te 39 urmay 6
paaoadwr uaxp[iyD) 103 ddy 01) YoM /shep ¢ ,,$998,] 03 SUrUdISIY,
sp1om 1951e1 ‘(Spiom 1ySis pazogiel fsaIniesy
: B 71 30 uoledy1IIuAPY) S[[1ys 8ut 7L Y3 dde spadu S[[1ys uipeal piom
WMBuwM Wﬁrwm m _W_\M N Mmmﬂaﬁuwo jsel painionays e Ul -peal promaysis (OVV) uon ; Mﬂw% som ‘o uonedIUNW IYSIS 9Y3 UOIBMIOS 9107 VSN
P ? ﬁo,n:u%.m M M.WNG. -inp sjuedniaed e jo /Yl jo “edrunuwod kww m“oamum - ok \.m,u:uu | -wod xa[dwod (121) ,,Adea93r] ‘o2 T8 32 uoIe) 8
pos ,w pnas ozt Burpeal p1om4ysis ay3 Judwasoadw]  dAIIRUIdIE puE e P19 "URIPIO pue qsy 0] UONISUBIY,
Spdwes [[ews s} Nsa1 ATRUTWIAL ] B ”
Joedwr ApPAnIIsog dAnEIUdWENY
syued Ade1ays uonenoniIe
-piaed 9y3 uo Aderays {SUOISSIS ‘errojew A10WoL PAPIE-11ndWos
£S[9A3] 20UIUIS pue piom AjUo uolIeINOIIIE A} Juawaaolduwr ‘peJt ; dn-mof[oy 7+ pajurid-raded [=u Iapiosip A zwo‘_ _w pre-1oindwos 8107 ‘“Aoyany
Zuraey Apnis 309[qns d[3uls y JO $89001S A3 Ul UoLRINIILY -SQO! JPom e sown tddde N 1YV 1=u punos yosadg :ozmmuumwulmm,wo /T8 39 [eanQ L
9101 Juelrodwr ue Aejd ¢ SUOISSIs 71=N £0'A ¢ ‘udrppyD MOSM_ShﬁW:E&u:HH
30U pIp NIYVL AL R
(1509) sangaadosd $31351.4230D4DYD pup e ua3u0d UIwW Apak ‘K13
suoyp U] au:umumtu /sawodn() sap1puodIuUng ESVGSE\@» wonpIpqLYeY 2wy Qx.Sczcm 1oquinu syup d1o1740 10 24Ky 42pL0 ‘o 1003 10 d Q< -uno> ssoypmy oN

-a112p Jo 2poy

-s1p y222dg

/ 15

March 2022



Application of IT technology in the management of voice-speech disorders and phoniatric... - ABISHEVA et al

mAm\—Owr—Qw
TUHA p OUSHLL

uonIusodal

syuowaredwr yooaads SSI[RIIM Awoldagukie 929ads ed0AQNS 10
ty 1 , ( 1) yosads [eaoaqns 10y ,
Bunss] ur uopIedIuUNWWod Jo 1003 ad4Ajoyoad) - V/N o1=u syuowtedwr - speusis (ONHS) drydess 8107 'VS(1 17
' N uonEdIUNWWO)) £0'A 7H-07 ‘SINPY y i : . ‘o2 T8 39 IUZIPI
Arpepow sapEuINE Uy walsAs uonIu yoaadg -0AWO01329[9 dJe}INs
-300a1 Luwu% Y3 Ym woISAg
PasE-ONES
1T Yaim ua1pyryo | . ©zznd {3uos oanjord
{S31IIA1IOR JO IaquInu pajiw] ul saBIIqe uoredIUNW (Adeioys 803 OAN UOLS$9s fpr=u (I £4103s tuopdNpoIIUL 8107 ‘Ae3]
adA3ojoad feyep Aseurwiippig -Wod ddUEBYUS pue 3i0d 105) 1003 puv 9190 * Adesaya yooads £0k 9-f “URIpPIIYD udwaredwy :s3aed [eI9AdS UO SISIS ¢ TR 0z
T 2 . ¢ 1 : 4 T8 39 0ssnao]
uonEdIUNWWOD) 01 SNXIN ANUIW-Gf ‘T=N adensue] B
-dns o1 pre ojqenyea e -uod ‘dde OISR |
f(sean)
1d11os A1o8ewn ue (3uswaredwt w\muu_m%mwmwumhwwwuﬂ“m
f9z1s ojdwes [rews Apnas o1 Bupmojjof swioa Supweu uau £9[qe3-proapuy + Aep . Lnuw Buweu) uonuAINUL = 7 ‘A[uo 1207 VSN w'Te 61
ut Juswasoidwr pamoys  -saoidwit yodadg £0'A g9-L¢‘snpy o138 19 3100)-sdINe]|
1d 20U saan3o1d pajussaxd
syuedonied 7=N 193¢ eiseydy
pue aseyd autpaseq = |
pey) ddy
‘s192d 11913 som
Yy Aepd puazoad 1ad ME: _
Sunnp yosads pan wmt:wqw ¢ UoHEdIUNWWOD 10§
{Apnis 9sed-d13uls e {Apnas 301 W PUE SV Yam L st - suo1ssag ‘porrad f[=u “0'AQ asy (SASA 03pwa) shejdsip 6107 VS “ T8 <1
UDIP[IYD 10§ UOLIED uonedIuNWwWo) -SO! Juow-y saseyd . G pI QUIIS [BNSIA OIPIA M 39 I9ydsqne]
Aunwwod 110ddns :cozcwiw,ucﬂw dASV Y3Hm pryo dde,, T1ENSIA0D),
UOIUdAINUL S(JSA e oul Ummw
09pIA JO dFBSN Y ], P L
L, AUDIU2AUOD |
Isow JURq ¢ /¢ YIm
. 19339q 10 ¢ /¢ JUd
£ouaIdype pue
N -IUDAU0D A[PjRIopOow yooads Juow . . SIPIP uon .
UOIIUD}OI WII3-3UO] 93 S$ISSE JOU e & ‘pedt Aep 10d ‘p7=u u dde powrwed 9107 ‘epeue)
pIp ‘dnois saneredwod jo 2ouds aseo] 3¢ se ddeiay -aoiduit/ 003 -SO! * INOY 2UOo 3seI[ 38 £0'A 767G SINPY “eIrunuwos -0ad 391qe3 J[IqON ‘T8 39 e L
L § K uonedIuNWWod onnadesay | : 0138480 : &
-qe foz1s ajdwes [[ewg ‘Apnis 301g
paseq9[qes dfiqow
ay3 pa10ds syuanred
30 %96 PUE ‘%6
uoneNyIqeyas ‘poraad ayonsasod a3
viseyde [euonipely (weadoxd poraad ur 3udwaaoadwr yodads
tdnoig saeaedwod Jo ddUISqE judwidne pue urejurew  9d130eId SwWoy) UOYTT - Jiuow-g yoam ‘g=u eiseyde 10§ (SUOIDY paureIuod $107 ‘VSN
az1s ojdwies [rewg ‘Apnis 30[1g 03 2013081d dWoy pazy dde uoney ’ 14} -SO! * 12d sep x1s 10 £0'A 18-¢¢‘sInpy 0138480 QUO pue $302[qQ) paulel ‘e 39 puBlnd] 91
-leuosiad 105 enusjod  AIqeyal yodadg QY ‘saInuIWw 07 -U0D $)[00q 7) d1eMIJOs
¥e213 € pey ddy »rAOYINY syoog,
HOISSOs (SASA) skerdstp
YOI J0 doe[ ‘dnoas sazesedwod s #mwwﬁo:m wmk 16 003 3ut .MMMMEM:M ddurUdIUIRBW | f1=u mMouM?:MF%umﬁoﬁw . mﬂ.o.mw 5
3O ddUasqE “uedonied 1 2:0 AdSA pappaquua-uou X \umuu:um\r_uuuaw - heuou i +SUOISS3s uon [P 61 npy asv “UIR-UOU IO pappaqui VS v T° 3 S1
Ppappaquis jo Aouatoyyg -3ne 10§ jo0, AUBAISIUL I OO g XBUWA unaey-eddiyg
v XOAvUA( YL,
suopIUL Koua101ffa /sawodn, $2131]PU013OUN Ehcﬁwcé K42 san42qosd 2wy dn-mojjo SONSHIIDIDY pUp uMwMEhuu .10 “u23u0d upp Dok L4y
PR wiffo / "o U] fv1d/ uoypNNqPYoY " 1°d 12qunu syupdio134ng 3 42p. fawpu 1003 10 ddy -unod ‘sioyny’ N
-app foapopy T o “S1p yoa2dg

76 / vol.57,no0.1



Archives of the Balkan Medical Union

fBSIdA 1A OU

9sidesay
ddendue] pue yoaads
uon e Aq pausisse | )93
; : i LDP[P3) Sururesy
fuomIeZI[RIAULS W] AW (SIUAW au:&vaa 109 ow AZ%MEE ¥0) AXANN 2A11U00 dA1RI[IqRYD
-oaoxdwt yoaads ‘9411 jo A3rpenb) f13nd pue LS9/ utetal 9 pue -19193 Aduanbaiy-ysiy
$2WO2IN0 J1IUIIUOSIA ST Juowaordw  -WO249[qel O oy Buisn Aq LSO viseyde 01 paredwod dde 0707
. d serq § 19 d + swoy Je Apjuap 03 w3 Fururedy 1Y3 Jruoayd P ‘puelIazIimg 97
Ul NS JYSIW UOLBIND Y29Mm S[[1[s ddengue]  peJl youl-6'7] : c K : (L1S3193) ,,Adeady) L :
 15A0 oW Sl | -uadapur dep e JO 9408 PR310AdD 0] 90138450 sSensue & Unoods o T8 3P s
4 15U SO s1noyz ‘(eem tsyuanedino noue| put g
-utel ay3 03 duerdwod jo you] . UOHRIIqRYDII[I
1d 001=u¢e1a3 A3ra01a Aousnboi-ust
@»m@@ SR 4 -adns [13udnNW FUstH,,
papurjg-1oienjead
‘porjon
-U0d pasiwopuel
HEEERD
1) © papmalog
pasn ueyl ‘(s)aam 4)
©Adeiay ] s5endue] fQpIPMmafag ‘(Sunnipy
erseyde yoeqpasy pasn Apasiy =u 70 eiseude pue uoisuayaidwor)
Kpms 1071 da1ssa1dxa druoIyd snewony/ ‘pedt . Kep (oM §) B.comsu ‘BurweN ‘Surpeay 8107 N 7
: 10§ TR0 JudwaAoIdwt -SO! 19d sainutw 07 @ Adeady ] sSensue] AYO119150 18911089382 §; pey) ‘T 39 yaelg
-uaq sdde eia Adeady ] s]qys afensue] pasn ueys (syaam PO138350d ©@Adeaay ], 93endue|
¥ )opaPmafog spasn d1m sddy 7
pasn Euqu fe=wi 0
f)=u
#0k 18-4¢ NPy
BERVSERITN
pue .
SIOPIOSIP UDIBNRIIOA (SdTS) syuowateduwt
s1posoid jo 3uswieany 001 :$91n)e9) A1ew 42om 8 103 pam - sasiBojoyed sBend asy UONBIIUNWWOd Y0 9107 VSN ‘o T8
‘Apnisyoqg P I - yoea -uel-oaads gr=u ur s3Rg S . 0t b
93 Ul [003 [NJISN B onnadesay | -11d oma 290 35897 1 cerseyde wm (-ok SImOsor pue drposoad 3ea13 03 19 suowwiig
031 [eauajod sey ddy paureiuo)) (R4 m.T.mv M:us:.uw qu u P d 1003 sydwoaJydadg,
(V/N) ped! P o=
-SO!
£PAONPAI SIUIAD BIWIOUR (poad yoam-y (@co)
¢sdnois aat wo uuﬂvt:uuo “ariqe uswaaoxdut 31 1940 Y2IM B “q_u 1oplosip (Furweu) Suipuy-piom ‘qisea
: ,.u ¥ A ! : {proipu + sown ¢ Isea] I . ‘1= uonedIuUNW 10§ $981019%9 yim dde ,Qom 1rseid
proapuy ¢ Isea 0 ) 3 q €7
“e1edwod Jo 20UISqE 5310da1 9SB)  $SIIDE [BIIXI[ UL IUdW  S[[IYs 2FenFue] £0'k 7) Ynpy S LBERVIIN
) d ddd syam ¢ Surnp -W02-9A1) 1 punoay ey, §
daoidwt pajowor A4 SUOISSS UTW-()G -ugo))
(6618 °'SN)
Amzo:awhg
-uo0d 10}) 01 ] P
5 ‘el Lam uv#obw\umo&
pedaoN ddy £0°A ) i A8BD) (¢
q proipuy/(e ‘Aanfur
. uoneliqeya: eiseyde fprojumop e ) . ..
eredwos mw%uﬂwpww M\”—M Lodor asE ur sdde Suneisdaur 10§ sdde uonel 03 9914 ‘(x0q X + V/N c%“mﬂumwﬂbwmm Dk eiseydy ‘sdde ¢ yuaaoyq wwowuwx\uww @m 1® it
. El qe ‘s O saUIPPING 2013081d4s3q  -I[Iqeyal yoaadg  JOSOIdIN ® ,a_,mmgﬁam %_obwwmmma 19 J9319qswey
>MM_MM@MMMM®AN wxo%mm ] 9seD(T
{(sofessow :(s9sed ¢) syueddnae]
Jfew-9) peqt
SOt
$21342dO0OL $21351.4230DADYD pupv fJu2Ju00 uwWw APk ‘Cay
suopIIUL Coua101ffo /sawodn, $2131]PU013OUN Ehomwee K12 142qosd 2wy dn-mojo, U PP 10 MMWMUMV .10 . A«
PR PR / o Lol d Id/ uoypNNgPYIY : 1°d 12qunu syupdio13ang P fawpu 1003 10 ddy -unod ‘sioyny’ N
-a112p Jo 2poy “S1p yoa2dg

March 2022 / 77



Application of IT technology in the management of voice-speech disorders and phoniatric... - ABISHEVA et al

JUSWFIS PAdIoA

HUEIDNN
oD uryim wione dwoy e
Arfiqerrea 04 03 paseR1 Held SIym oWl ¢
{Apnis 9sed-913uls $21n3e9j odads ajewny 001 s11s0USel umInw\ﬂmm ; pawiojiad sem fI=u 19p10sIp yodads Suru G107 ‘Are3]
£590149p proipuy 10y AjuQ -3 03 MO[[€ pjnod 2anp | it 'a w‘:uw% oW N wb ysed Supuow Foh 9ganpy Tejodig -uni Suisfjeue 103 ddy ‘- Te 39 IpIY £
-9001d uoneIudWIFAS um : -wod 21n3do1d Ayl
SERIION pojeioaul st pue ‘syam |
Pt dde proipuy P Bl
ay3 105 dde ay3 jo asn) :
0138 M 0138 0138 YIMm
fasuodsal 1193 a5ueyd sjuatyed 10§ $3$9) Jul e 1933e syuatyed o1s syuaned ur eiseyde
03 $399[qns 93 MO[[E 30U pIp -U9910s erseyde SUISIXd Buruaaids i ,n_m 3 “eyde-uou g¢=u 0D eiseyde sur ,auuomHoﬂm no
morpiom wersold oyl O3 03 DANBUINE A} /[003 d13sousel(] “ :WOuo L V/N 930138 193¢ BlS 0138480 -309319p 10§ 10} (LSVIN) o va W S 43
ul Wwajshs FULIOIS DIBWOINE Y[, -09)§94S0D PUE JUIIUA AP I'd eyde yarm g¢=u 0] 1,191 8uruad1ds o 1839 104D
-u0d € 2q dewr ISYIN #0k )77 ‘SUnpy eiseyde AQIqop,,
eiseyde
uomnerw| m
A3ranoe 1o Judwrreduwr Jaspeay " dosd R q od
3 uOn roorng + fsanpe 91doad 103 uoneddnae
{Apnas s1y3 ur ojedronaed 03 pa \m viouwc e smeys | W (eI IUSW 011 15eko ke Jseyde-uou ) =u 0D Jo 103ed1put UE se ‘dde 9107
BREIERSIES syuedionaed rr% RICIVE] | P el -Inseaw 10y d A - %1 N memLum m_mmsaz\ Ijwwo)) ,m:wbw:/\ ¢ o1 1€
30 4 9 Ajuo pojduwres syueddnieg uonedpnied s /1003 d1sougerq saruonurld yriopfepry9 ynm z71=u:nJ 93 AQ painsedw se 319 Sanquapueig
o UOR[I1I0D : : B pue :
. . ¢0'k $8-Q7 ‘sINpy ‘ownl el Jo asn Ayl
© PaMOYs oW} Y[ ‘RIS  duoyJ1 -SO! T iordxe
\wsam ynm ﬁao@a uQ 0] 1 _EEO
il Dy
1003 u_umozummﬁ
o93ds pazisoyiuds
saseyd doueudjutEWw udaMm39q 10/pue pazIIsIp suisn
fuonuAAINUL Jo uonddwod PUE UOIIUIAIDIUL SSOIDE ur yeaiq e ym . dredIunwwod 03 sydesd
9Y3 19358 Po3Is9) SEM UOLIRZI[RIIUAS  syuedionaed 991y3 (e Juaw ‘pedt ; ‘yoea seral 07 ,MMM 51985 -0joyd pa10j0d pue 6107 ‘VSN )
£§310102 U312 03 J1wl] Aew 103 (uononpoad yoosads  -daoadwr yoaadg -SO! JO SUO1SSas 7-] . .: ¢ Sunok asv S (WeSOd) pas|oquids ‘e T8 32 IpUI\ 0¢
s3urpury fozis sjdwes [[ewg ‘Bunsanbauy sypys Sut urw 04 01 0¢ mmuﬂww um_ummu o uopedIuNWWo)
4sonbai pasearour ddy 10§ 399Mm € 1M P ! 1°PY 21321 Yam dde
»oi [IEAVAAS,,
*3411 J0 Arenb
s19sn vaoadwt Apjewiny 01 Gones
. . -0 pue ‘sT[IYs adensue uonelIqeyd ’ . Aarqiqest . ) .
218 EQEWw [rews e fporaad Apnis Wu:ﬁmmcu imwvwsuiuuuuch \u:uEqu.ﬁ%ﬁ: qe] Axeen) . /N » .omuﬂw rmz P -runwwod 10§ dde uon . 8107 ‘VSN 67
1I0Yg ‘synsar Areurwiipi] vonEdUNWWOD s1asn S[1ys aFenFue mwwmcwmm £0'A $9-07 ‘SINPY eorunwwos lmu\_:MEEonv%uMEmu_ o 'Te 39 Suepp
dzrwxew o3 enuajod proipuy RAREIATR 1LA e B
jea1d e sey m&<
{PIUTWEXD 2I2M SFUIPIOIAL
[opouw-se-[as Ajuo feruoydsdp [IP4S UonEn[EASf[os Jo9m | 10}
[euonduny \59»: djerapowr ‘_auo>.:o 1oy 1003 ‘dde >:mﬁ sawily Inoy f1=u s1p UE e 6107 ‘VSN 9z
+ o ¢ “ .
01 priw yrm w?:?\,.%r: aansod e pey ddy ounadesay | d1eMIJOS SOOI 1180 paenuis £0'A 9G-77 ‘SINPY -10SIp 2010 duoyd ayey yum ddy ¢ Je 39 199 uea
03 pajIWl] 21e SFUIPUTY {SITAIP o B PIAIDONY
SO! 10§ AJuQ fs3ynsal Areurwiipig
tdde 34D
£530149p ‘woy e uondnpoid {(sDEAT Y3Ira syysel yoaads Arenb 29104 10
SQ! 03 pajIWI] UOLIRINDTED JJO)  9OI0A JUBUOSII JO JUIW « ﬂ d! P2309uu0d pue uon 1 foa .
v - 1003 pue ‘spof1 . sIap uniojruow-4|as yusned 1107 ‘VSN
£9010A JUBUOSIL FUIASIYOE Ul -A91E 93 ul sjuayed . + V/N -euoyd paureisns . 17
onnadesay sauoy 1) -10STP 2ITOA 103 dde (gJD) ,,Poudu ‘Te 39 199 ueA
QOUEBISISSE URIIIUI[D JAIIAI JOU 9JLAIJOW pUE ISISSE o180 . padnpoid $1=u rwoxd syead mm. do €
pp syuedonaeg 0l 1&“:30& sey ddy 149p SO! 0k 7291 synpe - k! [ensday,,
pue sjuddsa[opy
(3509) sa1g4adord $31351.4230DADYD pup o$1DI {uaju0d uwW Apak ‘K13
suoyp U] au:umumtu /sawodn(y sap1puoydIUng Esotsa\@m :c:wtﬁauxum 2wy Q:.Sc:cm S&Er: SupdIoND 10 24Ky 4210 ‘o 1003 .ﬁo d Q< -unod ssoypmy oN
-app foapopy T o “S1p yoa2dg

78 / vol.57,n0.1



Archives of the Balkan Medical Union

An_worpne
yoaads

QO‘SCOU JuswaInseaw

(ha1enIeas Pap10221 JO AI[IqISSIOOE om0 [ B SE P2JO2UUOD sem ceol
ou sem Wmﬂ Eﬁmp Ga19150 pue uopesipiepuels Sands /100 Axelen) ‘001=u 81813 19J2WOIPNE UeR4) 8381 wHWM v
* (4oo1a5 u.ﬁw ﬂw Mou&w_ L 310ddns ued pue ‘sa100s LR wo:m\mﬂ + sunsweg V/N ©0h 0¢8] ‘SINpY -0j01pne 104 piom diqe[jdsouow Jur Em W\M.\mﬂﬂ; Le
“SIVNAIP PIOIPUY H0F AUO UOPIUZOIIT pIoM B a -proipuy -SN “UonIuUZ0321 Yoaads s TE W12
durinseaw 105 dde yooeadgreay,
10} poyiauw prjeA
utw 02-0G 8ul
SB[ YOrD ‘S3IsIA yodads pue X1 yIm
1ndano 18I (a1o dwoy SIUdWAOW pajelouue pue 3sid
syued sdde oy3 e1a Suryoeod muou> mcf o_: e umﬁoﬂw: Appeam-20u0 103]0W $5013 2191 92 1M PaIeys
1onaed jo wwo ue 238 JUdW Siowai puv swweigoud \.wu:usﬁquwﬂc_ﬁwz. qu;u mwmwu xis u13sidesay fg=u dupoapye 3q 03 ,,09p1a paamydes 6107 NN ‘o T®
o Bwo ,M m s Areurwpal 243 JO $2oudLIdXD A3 muE:EwﬁOu. 1p % ﬁamm, aensue] #0477 ‘UAIPIIYD 19pIosip poMOIE ey, W [PAYP0IS ot
! IS -Apras R -1sod pajedrput syuaie ASEAIOUI O m&ﬂ@&%a& pue yosads 10JOW 2AISSAIT pue ¢ 0dpra padooy
tol 1 S [URELEEEN -oid-uou 10 paanyded weHdady],,
e Aq papraoad Asted TRIqRIO)D :sdde 7
SEM UOIIUDAINU]
Joqod yatm YAOQNOD syuaned
Pa3eIddIUL 2I1BMIJOS ayoedy wouy ‘suaned ea1 ‘_mwzmm_w
$991A9p d[1qow Jo 310d 10 uoy3sq 30 2ouarRdxa ay3 uopendnIe/
-dns 9y3 yarm sowes se SISPIOSIp woly _YI : : i saanjrej yoads
BuisA[eue pue uols  spunos yoaads
paated1ad a1am uone[NdnIE 10)  ([JV) 29'j1a3u] : : Spulj pue 23104 33 1707 ‘uredg
: : ’ - V/N -1a1adns saspgofoyed 01 pajefar . : ’ G¢
fejep aapejenb Areurwippig SISIDIDXD I UdYM ASBO  ISIDIIXD UB WI0j  Sulwwelrsol ] SSeNSUEIU9ads UM 51 oUM $ISIS $9ZIUZ029130q0Y OVN ‘g T8 39 ULIRy
sem uonoeIduI J0qor  -13d 03 wiopel] uonedrddy Epotmwm_ u:nﬁmp. \Eoﬁma SSens 9y3 ‘syeads 1osn oy3
¢ ! ¢
vewny - 100350 A2 JO SUOISSIS 1S -uef-yooads UM 3040, OVN,
pue palj1IIuLpI 21om uonepiea : 151558 O
syuawaA0IdWl [819A9G pue Sunsay, : L
sjudJed YIrm UOEIIUNWWOD JJOWI dARY 03 J0 /s)si3ojoyred aden3ue]-ydaads jsisse 03 |00} Jo sddy
*$AINSLIW dWOIINO ) (dAAN)
Axozeuoyd - {0G=U :s1393UNj0A (sa13 we101J J10A
fpapnpout [edoutid 3sow 10} 001 usouser(] poqrSOr .uu:m/w uu.u& {0G=U :SI9PIOSIP -ojoysed pjoj [euOISULWIPHNIN G107 MN ‘uTe be
1930wered d1snode AjuQ) (JAQWN) prepueis pjos, : : ' ' ap m:_w‘_ouwm 010A mt% sjuane] 18204) s12p JO pealsul sisdeue 39 g 1B
03 d1qeredwod 4[jed : s)npy -10S1p 2JTOA J13SNOJE Y3 10§
11813838 ST XOARIRAO asn | XOAeHRdQ,,
(3509) sa1g4adord $31351.4230D4DYD pup e uaju0d uPwW Apak ‘K13
suoyppWIT Qouadrffo /sowodnQ  sappuOBIUN]  WAOfID)J /K12 :c:?:iuxum 2wy gn-mojjoq svm‘Er: supdionang 10 24Ky 4apLo ‘ou 1001 10 ddy -unos sioyany oN
-app foapopy T " “S1p yoa2dg

79

March 2022 /



Application of IT technology in the management of voice-speech disorders and phoniatric... - ABISHEVA et al

Records identified through

database searching
(n=234)

Records after duplicates removed
(n=178)

Records excluded
(n=67):
n= 67 are not related to speech
disorders

Records screened on title
(n=178)

Full-text articles assessed for

\\4

Full-text articles excluded, with
reasons:
n= 19 only presentation manner of

eligibility
(n=111)
A4
Studies included in the detailed
analysis
(n=37)

apps (in development)

n=6 are not mobile application
functionally

n=8 abstracts only

n=3 articles in foreign language
n=1 preface article

n=19 conference paper

n=>5 systematic review
n=12review article

n=1 book chapter

Figure 1. PRISMA flow chart for study selection process.

speech pathology due to Parkinson disease®?, au-

tism?*** aphasia®®, poststroke aphasia®?>2129448:49
vocal/ voice disorders?®*1324 cognitive-communica-
tion disorder®, and bipolar disorder’'.

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)’?. 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.

80 / vol.57,n0.1

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 attitudes®.

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
ones’®21¥4 Moreover, the studies were predomi-
nantly based on a small sample with single partici-
pants'?$2L4 and often with the absence of a control
group

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-

tiology***.

25,29,43
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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 devices**. Some of the apps had a game
format?®. 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 useful'.

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 al'l. The results indicated
the lack of interactive and attractive elements in apps,
which is a decisive factor in maintaining independent
speech therapy'!. The authors pointed out that mod-
ern mobile apps for speech pathology demonstrated
a low level of evidence of clinical efficacy'!. 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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