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Swallowing rehabilitation for chronic stroke dysphagia: A systematic review
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AMEndudIuIn (dysphagia) iuilgmiinuldvesarnanufauniivisssuudszamsiuda
lsAviaeaidendusd ngndudunasnsanulalunnssesvedsavasnionaues lugUlelsavasn
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nsmumnuegadusruuiiingusrasditoasusuuuunisituynisnduludiinnendudiun
nnlsavaenidonauessyezizess Ingvinsdufueuideuszian Randomized controlled trials
(RCTs) fidfusiduntwdangueing 3 guteya Usznause PubMed, CENTRAL Wag ScienceDirect
fvuatnsAuRLsEnIngg e 2011 59U .. 2021 wansEUAUNUNSANYITIALSIUIY 361
NSANYILAZAREDNIMEDTIUIU 5 NITAN

Mnmsduasgideyaaussuunguuuunsiuymanduluitaslsaaendenauassey
30%0ld 2 JULUU Usenoudne 1. mansefussuulsyan $1uam 4 msdinw (functional magnetic
stimulation, pharyngeal electrical stimulation, paired associative stimulation, repetitive
transcranial magnetic stimulation, transcranial direct current stimulation) 2. mamammmﬁuﬂu
71U 1 N135AN1YT (neuromuscular electrical stimulation 3217V effortful swallowing) lagua
nsfnwuandliifuimnsuuuunsiltuginafuiuss s amlumsitugdunisndu encunisiuy
#18 repetitive transcranial magnetic stimulation Mildwussnuensthafssdulafisssacd
yenmzunsndouanldFunmsiuynnsndudaenniinisdieiy

nmsnumuegadusruuasinuinis 5 msfine fguuuunmsitunnisndu anud wee
szprnatlumsiunisndu mufaeiesileTanadwsiiuandetu vililiaunsadanduiiieiinses
NASNSTLANIZLIZIFEN TRz e AN (Meta - analysis) b8 aealsfnunisnuniuegradu
szuundsillddeyasudulstlonifannsoiludusumslunisliuinsiunmanduludianig
nAugunanlsanaenidonaueszesiiesdld
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Abstract

Dysphagia is a common problem following neurological deficit including stroke. It can
be found in all stages of stroke. In chronic stroke patient, dysphagia leads to a variety of
complications and decrease the rehabilitation outcome. Therefore, appropriate swallowing
rehabilitation in chronic stroke patient is necessary.

This systematic review aimed to summarize evidence of swallowing rehabilitation in
chronic stroke patient. Randomized controlled trial research (RCT) published in English
between 2011 - 2021 from three databases, namely PubMed, CENTRAL and ScienceDirect
were included. Total of 361 studies were found, and 5 studies were selected.

From data synthesis, two main interventions for dysphagia in chronic stroke patients
were revealed consisted of 1) neurostimulation in 4 studies (functional magnetic stimulation,
pharyngeal electrical stimulation, paired associative stimulation, repetitive transcranial
magnetic stimulation, transcranial direct current stimulation), and 2) combination intervention
in 1 study (neuromuscular electrical stimulation with effortful swallowing).

The result demonstrated effectiveness for swallowing rehabilitation in all intervention
except repetitive transcranial magnetic stimulation. Moreover, no adverse event or
complication from all interventions were reported. In this systematic review, meta-analysis
cannot be conducted due to different characteristics of intervention in each study. However,
this review provided useful data which can be used as a guideline in swallowing rehabilitation

for dysphagia in chronic stroke.

Keyword: stroke, chronic stroke patient, dysphagia, swallowing rehabilitation
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ey Liaimmmaalmwwmma%ﬂwmaﬁmsumﬂummmmum diouiunisiludauas
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AMgNduaIUIN (dysphagia) LflumwﬁmJﬂﬁﬁwuléfijaaiuﬂzjuqﬂﬂaﬁﬁwm%amwﬁauaq
v3elsaneszuuUszan® Wunnzunsndeuinuldnevduialsanasnidenaes dsguAnisel
mMafanenduduinddudionar 41-78™ aneynlavuinis nnzdeasniaufndeninnisdidn
Wuwafinuumdsaniinngndudiuin annngingnuninsiuieinduguassasoauimiiily
nsiunaussonm sudeilyanainunindinanas lufiidnnenduduinsefusuuswsse
p19fstwdeTInld® Fafunsldsutidailundunsnduiigndesisdanudndunagddnunn
TugFuuinislsanaenidenauesiianiznduduin

ns¥nwuaznsilugniznduguintutagiuiivainansds Tusgfuseduaruguiss via
N30aRUeIANRAUNALUN1INAY 8191 Oro-muscular Exercise, Sensory Stimulation, Sensory
Desensitization, Inhibit / Facilitate Techniques, Special Techniques for Dysphagia, Therapeutic
Positioning, Compensation Techniques, Dietary Management, Motivation and Psychological
Support®, n1suE18an®111T (Esophageal dilation) N15W16A (Surgery) N353 N¥IA 1881
(Medications)®

naufsuUinsdnlvgvesnatiniuyanssanmumandu swfanssuiin anisudiuss
donsiluy Ae Fuaelsavaonidonausssroziandsundu (subacute stroke) uazfiaelsanaon
Bonauatszexi3nss (chronic stroke) kfazdunduiifisvernssniulsaFesuda undenssniu
dodldsunmsuaussnnwinunisnduegiwianiion gndes uasnzantuliym
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QUszaeAYaINI5338 (Objectives)

1. 1les1usam Anwn wagdiasginisitugmndulugiinngndudiunanisevasnidon
AupIsrBLIs e sUNUULAY Mg

2. Wuwmmanmsitumsndudmiugfinnzndusinanlsaasnidenauesszensess

A1a5uTe/ANlleny
TsAnaanldanauay (Stroke)
nueis ngianewiadenluides Jsoratinanvaenideniiluidesaussfiudiu (ischemic
a . . = & v & ° a & ° v
stroke) #3@uAN (intracranial hemorrhage) @ dunalviliieauagninatevieiiloauesniy vl
auasgydunIsAIUANNTINUYeseieIrluseniey dwaliigSuusniseeunsesunmednladnuiladn
138777 “OUNINATIBN” (hemiplegia/Hemiparesis)®”

HUqelsavaaniaonauasseezisads (chronic stroke patient)
nneda fhelsaraendenauesiiissesiiainisinlsndus 6 hewauly™

AznauauIn (dysphagia)

wneds nziidauenaiuinlunmsisudunisniuemsrseanueinduintunisnieu
9IMNIVTOVRINAINNUINIVHUABYEY kaEVaDnDIMIS lUdNTENIZeIMNS o nsTisIenaiiny
naudun taud ldanunsanauld ndunduduae fthanelve emsandrdudesiin fnnsluadeu
293991915 leuseddnuaznau {Wuduly

n1suyn1snaY (Swallowing rehabilitation)
e JULUU 35015 gunsaliviseinIediesns q Al ldiieduaSuniaiiunua1unse
aunsnauluginniznduduinanlsanaenifenaues

ad o a =
A5AUUNISANEI
sUkuun3An® (Study design)
P & = | & X i = &
nsAnetiduni1sAneimuniueg1aduszuu (Systematic Review) 3nntena159udu
NaATELaz AT UNISELNSNIUSEUUBIANNTatnddaust A.a. 2011 - U A.A. 2021

52 08UT5ANYI (Methods)

1. wnamin1sAntdann1sAnen (Criteria for considering studies)
Ya o o N Yy v = A A 9 o & & v A o
mﬁ]ammiaummamammﬂwmmsmjENﬂUmw\luwmiﬂaﬂummma“ﬂauaw’mmﬂ

Iiﬂwaamaa@amaaiw 213051 Inednidenianiy £NSANYIUTELAVNITNAADIRUUF LAz NG
AIUAN (randomized controlled trials : RCTs) LLavmsﬂﬂwmLﬂum‘maqnqwmmu
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a2

Uszvnsnguidmiang (Target population)
InUNAALL (Inclusion criteria) 91989013 PICO framework
O Participant (P) laun siﬁm'wﬂﬁuﬁwmﬂmﬂiiwaamLﬁamauaaiwzﬁya%’ﬁﬁ
sveznaMaielsARLs 6 ientuly
O Intervention () l#iuA sUkUUKAEAENslumsHuyinsndy
O Comparison (C) l#uA maisuifisusunsiluyzuuudy

O Outcome (0) launA wagwsnsunnisndu

WnaiAnaan (Exclusion criteria) laun wideduitliiferdunisiuynisniulugddng
nAUAIUINAIINLIAVRBALTENALDITEEEITET

A3IANAANS (Outcome measures)
NAANSHUAN (Primary outcomes)
O Naﬁ%%ﬂ]‘uadﬂ’liﬁuv\luﬂ’liﬂﬁu (success rate of intervention) 1y miLﬁmmmmmm
Tunsnau Wudu
O miLﬁmm:}zLLmﬂ%’aw‘%ammﬁNLﬁmﬁlﬂﬁwigmﬁmﬂmsﬂuuvjmiﬂﬁu

n1sduAudaya (Search methods)
duduaingiutoyadiannseiind 910 3 database Ao 910 PubMed CENTRAL wag

ScienceDirect lnganilun13nuNagnSN1SAUAY (search strategy) tonansnsanwigniniall

LANIENITANYIUTELAN NINARBILUUFULAINqUAIUAL (randomized controlled trials :
RCTs) Mdun1s18anguivinty wazimuataeaa1vensduau 10 U de aewad a.a. 2011 - U
f.f. 2021

ANdUAU (searching terms) Usznaudae

1)

2)

3)

4)
5)

chronic stroke WagAINBIAINNNUNE (synonyms) LAl stroke, cerebrovascular disease,
cerebrovascular disorders, cerebrovascular accident, hemiplegia, hemiplegic,
hemiparesis, stroke survivor, after stroke, chronic stroke, chronic poststroke, chronic
stroke patient, chronic stroke survivor

dysphagia LagAIN ©IAITUNNE (synonyms) La n deglutition disorder, swallowing
disorder, swallow* disorder, swallow* difficulty, swallow* problem, chronic dysphagia
stroke, chronic dysphagia stroke patient, chronic dysphagic stroke patient

swallowing rehabilitation LagAmINBIAINNUY (synonyms) LalA swallow* intervention,
swallow* treatment, swallow* management, swallow* training, swallow* therapy,
dysphagia intervention, dysphagia treatment, dysphasgia management, eating therapy,

eating treatment

1% Truncation symbol (*)
1% Boolean operators Laln AND, OR
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mnﬁm’iaga (Data collection)

msiiudeyauasiinsisvidaya (Data collection and analysis)
n13AREBNNsANEI (Selection of studies)
AIT8AUN 1 uazkITuAuil 2 AN 9IN1INTIAARUTOIS DAL UNARE BV IUAT LARINNT

¥ ¥ 1

vAudeyaseruludasyroiu msfinwilanlisssiuinaeidadiogrsimauasgnineen s18a1un1s

b p

v A

Wensatunmsfnwaglasunisussdulaggide 2 au vindvadnuds f33eM3 3 auagsiududndu
lunsdnivisedneen

N3UsEUAAINLENENS
msfinwiilainnisdududeyaszgnussliunmnin (critical appraisal) Ineg3deeeiady

=]

a @ = 2 < i 9 = = Yy a ~ PNy
aszronu mndussinufinnuiiuldaseiu ssuSnwmZosulddeyd Inefiinasilunmsuszdu fil

nsuszifiuanudesoni (Risk of bias; RoB)

msﬁﬂmﬁmumm%ﬁ’mLsﬁwzgﬂﬂimﬁummL?fwuaqmiLﬁmaﬂmumiﬁﬂm Taedineuaily
nsUsEdiu mensldedesdieusaifiuaudssvesenfives The Cochrane Collaboration™? &4
e co)

- MsafeaiuYeElinsInlATinTg (sequence generation)

- MAnginlasinsiaensdueg1aunUa (allocation concealment)

- mMsUnUaisn1sshw « Jinsanlasanisy3de §ana (blinding participants and outcome

assessor)

- Srunuteyavessadwsilinsudin (incomplete outcome data)

- msvdenuadndifiossau (selective reporting)

- aARNUMATBLY (other bias)

Ingnansuseiiunuseandu 3 s laun
- ﬂ?’ml,%‘lmq& (high risk of bias)

- arwdewsn (low risk of bias)

- sﬁamualﬁ,i‘ffmﬁm (unclear risk of bias)

NANSUSLIUAMULELIUDIDAR LAAILUNIAKNUIN N
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nsATIEiLazdunszidaya (Data analysis and synthesis)
msuan%’aga (Data extraction and management)

Toyaiildanmsdnwiiladfunisdniden 01i nguszasdvessdde Snaufiaeluusias
sULUUNsAnY 91y seBzanainlsn 8 wiosloUstiiunadns naonunadndnsius
gnaausnegadudaszredu Tneffide 2 au luussiiuiifinrdiulingsty Augidoasinnsuszy
wisetuitevntoyd vidensaldnduasliiidonui 3 (Dudlvidennuiiu

v

n1sdaAsIzvitona (Data synthesis)

R
o !

AIeaztman1sauAutayaliinduaseiveyawuy descriptive synthesis waililanunsa
MN1TIATIVRAUIU (meta-analysis) Ity 5 MsAnwidanuuanstsvisluiiuguiuunis
Huyn1sndu szeznna1vensiinisiul nasnaunisussiunadns vivlvliaunsasiudeyaidn

mafuian1sduAs1zAle

nsAATRNguEas waznsuiaulidinuvasn1sAne (Subgroup analysis and investig ation
of heterogeneity)

13ifn15vi1 Subgroup analysis and investigation of heterogeneity L1i94371n%4 5 N13AN®N
a 1 5 2 ﬂsj = v dy a
ummmmmwﬂumugﬂLLmein‘\ljmiﬂau izasuawmmﬂwmiWUﬁd ARDAIUNITUILLLUNA
ans sihbilianunsasudeyaimeiuien1sinseila

FaNANIUIRIUDIYFITUNTIAY
nsnumuegiuduszuuiliniunisiuseslagauznssun1siasanasesssunsvinivelu
wywd andudsusTieNTUNY v 65018




NANISANY
NANISAUAUTBUA

1

v

as

n1sduAudayaniunagnsn1sduAuaing1udeya PubMed CENTRAL Uag ScienceDirect
I3ONa1551899UNSANYINIAUTIUIY 132 N5ANEN 156 NNSANYT waE 212 NNSANWIALESU
dedausnnsAnuniiniusenimide $1uau 361 nsAne AaLdenlamzlonansiiisdosanndeides
wazundndeludosduly 9 nsdnwn efinnsanenansmsdnenatiusfia (Full texts) wdenisAnen

MNTIUNUNTNNNUATINIU 5 N15ANY TnenanisduAudayauandlunIng 1

|

Identification

|

Screening

Records identified through
MEDLINE database
searching (n=132)

Additional records identified
through CENTRAL database
searching (n =156)

Additional records identified
through ScienceDirect
database searching (n = 212)

Eligibility

Included

\4

Records after duplicates removed

(n=361)

l

Records screened (n = 361)

v

Full-text articles assessed for

eligibility (n = 9)

Studies included in
quantitative synthesis
(n=5)

A4

Studies included in
qualitative synthesis
(meta-analysis)
(n=0)

AN 1 wansauAudaya

Records excluded
(n=351)

Full-text articles excluded,
with reasons;

1. Onset duration of
participants are less than 6
months (n = 3)

2. Participants are not only
chronic stroke patient
(n=1)
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NaN15UTEEUANULEE9ARSI89IUNISANE

N15U5ELTUAULE 899 ARDIT189TUNITANWITS 5 NSANEIT ASINIULN AT Ansaun
fis1eazidoananisussidumiudsienfives1eunsang uansdunsned 1 9ndutinasin
A13197 1 1eTendelusunsy Review Manager version 5.4 (RevMan 5.4) Han133A518uans
Tunnd 2 waz A 3

dl a d‘ a =
M1919N 1 aqﬂwamiﬂszLmummLaawaaaﬂmaﬁwmumsﬂﬂm

Topic
Study Random Allocation Blinding of Blinding of | Incomplete | Selective | Other
sequence | concealment participants outcome outcome | reporting | bias
generation and personnel | assessment data
Momosaki L U U U L L L
et al. (2014)
Michou L U L L L L L
et al. (2014)
Park et al. L L L L L L L
(2016)
Ahn et al. L U L L L L L
(2017)
Cheng L V) L L H L L

et al. (2017)




a7

Allocation concealment (selection bias)

. . . Blinding of outcome assessment (detection bias)

® O O O O | incomplete outcome data (attrition bias)

@ | @ | @ | Biinding of participants and personnel (performance bias)

Ahn 2017
Cheng 2017 ?
Michou 2014 ?

Momosaki 2014

~)
=~
~)

. . . . . Selective reporting (reporting bias)

‘ . ‘ . ‘ Random sequence generation (selection bias)
E ~
® O O G| ® | otherbias

Park 2016

AN 2 Han15UsEIUANULEB9UDIDARKAAZNISANEI

Random sequence generation (selection bias) _

Allocation concealment (selection bias) ! |

Blinding of participants and personnel (performance bias) __
Blinding of outcome assessment (detection bias) _:I
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) ;

Other bias

I l l l ]
0% 25% 50% 75% 100%

.I Low risk of bias |:| Unclear risk of bias

Il High risk of bias

‘SI a { a
ANA 3 HasAUNTSUSTIEUANNLENIVD 99AR
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[

91U 5 NMSANY 519D UALARIIUAITIN 2

AN5199 2 S18ALLDYANTITANYINATIPUNURTNANUA WENAIUUTZANANTANEN

[
[

Author Objective Participant Method Outcome Result
measurement
Momosaki | finw1 diaelsAviaen |- naunaaes : 14 | Timed water | FMS fUsedvznm
etal. | Uszdnina Fonauesiil | FMS 30 Hz 20 Junil | swallow test | lumsifisaany
(2014)* | vpansla AMZAAUAIUIN | wag parabolic coil | - ISI anunsalunisnau
Functional 218 51-80TU | 10 w1 (53 1,200 | - swallowing (capacity) waz
magnetic ILYLLIAN pulses) volume aN130%8an
stimulation mMadnlsuay | nazdunduiile velocity JrELIAT (speed)
(FMS) Tugte | M33nw1 6 - 36 | suprahyoid (speed) Tunsnau weilidl
lsAviaenden | Loy - naumuAy : NS | - volume per | Use@ENanIUY9
aupsiinne | nguvnans Shwwiaen 10 Wil | swallow yaansnau (SN Tu
nAUEIUIN 10 AU nszdundunile (capacity) AUlelsavaaniiion
nauAIUAY suprahyoid Uspifluwaniou | auesfiinnizndu
10 AU WazValAsUNS | §1un
%Iwgl
Michou | WSsudisuna | fuaelsavaen | 1. Pharyngeal VFSS nshin1snsesu
etal | lunsiugnns | Berauesiil | electrical - Penetration- | Mg PES %38 PAS
(2014)* | nAusEndnms | Agndua1uin | stimulation (PES) | aspiration PINTLAY
nszduse PES, | engidn 66 + | fheawd 5 Hz WU | scores N5Y9UYe9
PAS, %158 rTMS | 3 ¥ sreEIan 10 Wil - bolus transfer | Corticobubar
fOAIY JLYLLIANIT 2. Paired timings excitability #39
Uaendelunis | 1Ainlsa 63 + 15 | associative aupsidusiU
nAukaznaln | dUai 18 au | stimulation (PAS) | Useliuwarien | n1saanisdnan
madsvam Ndu PES 6 AU | Faanszduegl WAZVaIlAsUNS | @3 rTMS 5 Hz
#vinenly nau PAS 6 A | 100 ms iugesinan | Huy fUsgavznniloy
Auaelsavaen | Ngu rTMS 6 AU | 10 W19 N
\HOnaNDITTYE 3. repetitive TMS
3053 (rTMS) $heAnad
5 Hz
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A5199 2 S18aZLDYANISANYINATIAUNUNTNNAUA LENANNUTZLANANSANE (51D)

Author Objective Participant Method Outcome Result
measurement
Park | iilofnwmaues | fihelsavaen | - ngumaaes : 1. VDS NNTEHUME
etal. | mslemadna Benaueafil | Effortful swallowing 2. PAS nszialnin
(2016)"" | Effortful ANMENAY F2UAU motor electrical | 3. The Image J | 9auAvU Effortful
swallowing a1u1n stimulation program swallowing
ST lefszegiian | - nauauay : inns UszdnSuasians
NITAUAIE AalsAunnd | nsedusuunaentaeld | Ussilluwaneu | naulusses
nszualin 6 Ao 50 AU | Effortful swallowing waguaalAsuNIs | AeviBBlLaz YL
sonsiedeusi | naumnans 32U sensory i Wunsiadeush
voinsegnte | 25 Au electrical stimulation YoInTEantanaL
208AKAY nNauAIUAY Favks 2 ngalld¥unis lugUrelsaviaen
ANNENNTA | 25 AU fhunadsay 30 i \Fonanaiid
Aun1Inauly 5 ady/dUn S1uau ANENFUEIUN
AUaelsAviaen 6 dUnvuazisansngy
\Fonanaiid ¢sunsiusduns
ANENAUEIUIN nAuLUUAALT e
Ahn eAnwnsly fuaelsAvaen | - Ngu Bihemispheric | DOSS Bihemispheric
et al. Bihemispheric | ldonaussszey | anodal tDCS : 195U anodal tDCS
(20171 | anodal tDCS | iFe¥efiiinay | Bihemispheric tDCS | Ussidiunarion | Saufunisiluy
fafumsitu | ndudiunn Toe | dronszualiil 1 mA | wegdiufivdsann | manduunuy
nsnAuwuy | Aszerlianfia | sve 13an 20 Ui nsitumads Fafu e
fududents | Tsanndmde | Swdunsiugduns | aedhe ANUANNTARNY
A Wiy 6 ey | nduuuudady QRENGIVIEPHGR
#101509UNTT | 26 AU NEY - NFUNTTAUNRLN : WasEAvsam
naulugUelse | Bihemispheric | nszdumenszualilily Tunsiudadu
vinonLdonauad | anodal tDCS | 1 mA 30 Fuil uaglasy nsnaulugdaey
sepviTets 13 AU NaY A FuNInALLUY lsAvaenden
nsgfuvaen | Gy ANDITE LD
13 AU

14 2 ngu tasunisiuy
5 ASYAUAN, 31U 2
FUANMSIUN9EL 10 AT
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A15199 2 S18AZLDYANNSANYINATIANULNUNTNNIVUA LENAIUUTELANAISANE (51D)

Author Objective Participant Method Outcome Result
measurement
Cheng | ulednwina | fUhelsavaen | - ngu Active : | 1. VFSS msfnyniui
etal. | veInsnseau | denauessvee | lAsu 3,000 - oral transit time | N13NIEAUUITIN
017 | fhe rTMS de | Fedefiilamz | pulses of 5 Hz - stage transit time | tongue area of
ANNENLNT | nauaun laedl | rTMS on the - pharyngeal the motor cortex
AIUATNAU | Szzlianialia | tongue area of transit time G 5 Hz rTMS 7
LASAMNIN a8 tloy 12 the motor - amount of post- | s¥eiziia 10 Ju
FAnfiAertos | e 15 Ay cortex tHutaan swallow residue | laifiusz@visna
fumsndu | 91gwede 64.6 U | 10 Yu Tutas in valleculae and | Tunsifis
&y Active 2 dai in piriform sinus | AYNENNNTAAY
rTMS 11 Au - Ng¥ Sham - pharyngeal nsnauludaelsn
ﬂa:aJ Sham TMS : 1asu constriction ratio | BaonlanEHND
rTMS 4 Ay sham rTMS via | 2. Swallowing- sveztedeiiilnmey
a 70-mm related quality of life | ndud1un
Double Air questionnaire Tng/le
Film sham coil | SAPP
(Magstim®) 3. Maximum tongue

strength agld IOPI
Ysziliung

1 davineulasunis
Wyuvj, 2 \aunddlasu
miﬁluvj, 6 LADUNAT
§$unsiiuy way 12
Lﬁauué’alé’%'umiﬁuw”

NUBWA : IS = interswallow interval, VFSS = Videofluoroscopic swallowing study,

VDS = Videofluoroscopy dysphagia scale, PAS = Penetration-aspiration scale, DOSS = Dysphagia

outcome severity scale, SAPP = Swallowing activity and participation profile, IOPI = lowa oral

performance instrument
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HaN1TIATIZRLAzdBATIZdaYA

Mnmsnumueganduszuuansnumsnvatuifuiinsnuinasifivun S
5 M3fny1 a1unsasuunguuuunsiunsnduld 2 JULUU Usenoudae 1. n1enedussuy
Uszan (4 msdinw) 2. mimammumiﬁuﬁ (1 M3dns) wamsaﬁLLuﬂgﬂLLuumsﬁuﬁmiﬂﬁu
wamslumsnsd 3

A13197 3 HAN1FIMUNFURUUAITHUYNTNEY

No Types of intervention Detail of intervention Study
1 | Neurostimulation FMS Momosaki et al., 2014
PES, PAS, rTMS Michou et al., 2014
rTMS Cheng et al., 2017
tDCS Ahn et al,, 20171¢
2 | Combination treatment Effortful swallow + NMES | Park et al,, 2016

NnUYLNA : FMS = Functional magnetic stimulation, PES = pharyngeal electrical stimulation,
PAS = paired associative stimulation, rTMS = repetitive transcranial magnetic stimulation,

tDCS = transcranial direct current stimulation, NMES = neuromuscular electrical stimulation

nsunnsndufaenisnszfuszuulszam (Neurostimulation)

sl un1sndudenisnsed ussuudszain wuied udiuau 4 nsfnen Usznaudas
N13@NYINAYDY Functional magnetic stimulation (FMS) 7U471 1 n15AN®1, N19ANYINATD
repetitive transcranial magnetic stimulation (FTMS) 474U 1 A5ANY NSANYINATDY transcranial
direct current stimulation (tDCS) $1u7u 1 M3AN®Y wazn1nTsuifisuusznsnalunisiluy
N1INAUTENINNITNTLAUAIY PES, PAS, rTMS 971U 1 N15ANW fwavfondarolul

n13ANIYBY Momosaki wagany (2014)"* WunsAnwideriunavesnsly FmMs Tugiae
T,iﬂviaaﬂLﬁamfmaﬂiwzL'%"Ia%’aﬁﬁmasﬂﬁuﬁwmﬂszﬁ’ulﬁqmm (mild dysphagia) ¥In15@ N
Iﬂaﬂizﬁuﬂé’mﬁa suprahyoid #en1sT4 FMS fin1ud 30 Hz szewiaan 20 3Nl way parabolic
coll 10 17l wamsFnwaguin FMS Suszavsamlunsifiueuannsalunisnau T Wisdsunm
warA11L5lunIndy weludusz@nsnan1ugi9veen1sndu (interswallow interval) TurUae
TsAnaondenauassvezFesaiiinnzndudun
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n3Anw1ve Cheng wagang (2017) 7 1 uns@nwinaves repetitive transcranial magnetic
stimulation (rTMS) #en1adl 5 Hz TuffthelsavasnidenavessreriFesaiiinmendudiun
HAN1SANYIATUIN ASNTEAUUTIIM tongue area of the motor cortex A8 5 Hz rTMS fiszoziian
10 Yu hifiussavsnalunsiiunruauisadiunsnalugvaslsanaonidenanssssey 3o faiidl
ANMENAUEIUIN

n15AnwIves Ahn wazamy (2017)1 1Juns@nwiAerfuussansnaves tDCS Tugdae
TsAnaonidonauasszesiiesaiidanndugiuan lngldnsnseiuaie Bihernispheric anodal tDCS
Arenshabnin 1 mA saamumwlwdmiﬂamwumLmJ syugaan 20 Wifidenss 5 ade/dUn
$1uau 2 §Uavi svadu 10 afs nanudinisnsgdudiegduuuiinaaiussansualunisiiy
mmmmmmumiﬂaﬂugmsﬂmmaamLaa@amaizamaiq waildfiAnuunnsinsegedidudAgyiu
naxAIuUAY

d2un13AN®I909 Michou wazam (2014) 1unsiFeuifioulssansualunisiuy
N1INAUTENINNIINTEAUAIE PES, PAS, rTMS MQ’{JwBﬂwaa@LﬁamammiwzL‘%/a%’a TngSaudieu
UseAvBNaszninansnsediusng PES fianud 5 Hz Wuszeyina 10 Wil nszdusneg PAS dasnsedu
0gjl 100 ms \Jusreznan 10 und u3o rIMS feaud 5 Hz fUrefidrsmmsAnuwdagldsy
sl usdaesukuun s uglaguuuunid awindu wanis@nsinuing ugUasitldsu PES, PAS
flusgAnsualunistienszdun1siauves Corticobubar excitability w3 eauasfiduiusiunisan
msddnlel Tuvazinguiflaefilesu (TMS 5 Hz fiuszavsnatiosndn

nsunsndudaenisldisnaunau (Combination treatment)

miﬁuleJmﬁﬂﬁué’wmﬂ%’iﬁmammu WUTIUIU 1 N15ANWT Lan nSAnwIURY Park wag
Ansy (2016)" Wufnwinisnsedualenseualiiinsaudu Effortful swallowing luUaelsanaen
Fenauesfidnnendudiuin nonszualwiildlunisnszdunguiiegrafianuuansidlunday
LR muﬂa ‘unnasslasu Effortful svvaLlovvlng 32117V motor electrical stlmulatlon Tnold
nsgualnin intensity 9 - 14 mA (AY 13.2 mA) ASsaz 30 il 5 ASy/dUaii rewiles 6 dUai
drunquaiuaulasunisnseduuuunaen taeld Effortful swallowing 371U sensory electrical
stimulation 13U 13nszdudienszualniin intensity 3 - 5 mA (128 3.5 mA) Han13ANYINUI
N13N5EAUME motor electrical stimulation 33U Effortful swallowing  fiUsgdnSnadenisnau
Tuszezrevesuaztioifinnsindeuiivesnszgnlosssdlufilslsavanidonauesfiinzniy
drurn wenaniiwuin msldnsvualiingaudu Effortful swallowing Usvansnanninnisiinge
Effortful swallowing eaeeNaLAe"

dsUnauasanusie

ﬂ’]iﬁﬂﬁ:ﬂLﬁﬂ?ﬁUﬂ?iﬁuﬂﬂﬂiﬂauﬂgﬁ 5 n13fnwn danuwandisiulusiudiuiueianades
wiasiiofanadng uarsuuuumsituynandu lnenmsfnuiidenaalinssiuauminiian fo 50 au
wagnsAnuiionanadassiuiutesiian fe 15 au saufdaslsavaonidenaussssasiiesly
nsnumuegraduszuuadsidnau 129 au m‘%'mﬁai’mmaé’wﬁmi‘f\luwjmsﬂﬁuﬁmmwafmmma

oA Timed water swallow test, interswallow interval (ISI), swallowing volume velocity (speed),
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volume per swallow (capacity), VDS, PAS, The Image J program, DOSS, Swallowing-related
quality of life questionnaire, Maximum tongue strength, VFSS ( Usgiiiuau oral transit time, stage
transit time, pharyngeal transit time, amount of post-swallow residue in valleculae and in
piriform sinus, pharyngeal constriction ratio, penetration-aspiration scores, bolus transfer
timings) IneidosiloTnnadnsildunniian fe VFSS

nmsuyuegaduszuuieiy nunsugnisnduiiiussaviualuginelsanaoniden
aupaTTeEIeds Usznouday msld FMS (11s@nwiwes Momosaki wazans (2014)1% nnsld PES,
PAS (n15An®1984 Michou wazauy (2014)* a5l Bihemispheric anodal tDCS (M1s@nw1U94
Ahn waganig (2017, wagn1snsee unenseualbiin (NMES) aufu Effortful swallowing
(N3Anwwes Park uazAe (20160 uiiinita 4 msnwiaedsUuuuniedBnisitugnisndu Anwd
warszsralunsiufuandieiy utanansafislssAnsnmeesnisiuaussanimdunmaniuly
ftelsaviaendonauassyasEniild

drunsiuynmsnauiilifissavina fe msld (VS (n3finw1ves Cheng waganiy (2017)"
LAgNUIINITNTEAUAIE ITMS 5 Hz 714 US1aas toneue area of the motor cortex vWJuiian 10 Ju
lifiussansualunsfiuauanutsadunsnaulufinelsevaenidenauessyozioaiidanizniu
S1unn oraflornndediiaresnuide T Sruaunquiiegswesnmsiinuni Siuatdes Taude
nsuuangudiegns ldiifundolilndiAesiu Snissedumnusuusswesitasfifianzndugiun
lisonadoavdoimnyauiuguuuuviolimsituydaensld rMs daedindunt Fsoraduilade
fidsmalvinisAnunilifiuseaviue SamamsfnwdananaenndosiunisAnuvas Michou uazane
(2010)" fFeunfivuyszAnsualunistiunnisndusswinanisnsedudag PES, PAS, rTvs Tugtae
Tsavaenidenauasszesisesamuiiniansedudae riMs 5 Hz Susyanduatiosnn

efluanisfinena 5 msAnwlinumenureseinistiafessulifisssasduiong
uwnsndoulufielsanaonidenaussszesiedefiiinngnduduinildsunisiugniandudaeis
599U

uenninud1 Mnnsduiuteyanunagnsnisdudu nusenunsAnuReTunTiuy
nsndulugtslsanaondenauetsverFoss uilinssmunaeimmuaidesainunanenunising
inslwenfmainunanevosfUislsanasnidonauessyozid o3adl uansiaiu sndieg1au
N13ANY1v84 Rofes harmme (20137, Arreola hagamy (2021)"7, Cola warmAmuy (20217
vhmsinuiludthelsavaendenauotszexieseifisvezinaniafnlsadoud 3 mawuulﬂ

Fatfunsnumusgradussuundad miﬂmwamwumiWqu 2 unuu finanauuda
ﬁ’]tﬂ’]iﬂL‘WmJiwEﬁ/]ﬁﬂ’]WIUﬂ’]iWuWuﬂﬂuﬂﬁﬂaulﬂ EmnumiWu‘yjmEJE‘LJqumimu@muwﬂiumw
#18 Repetitive transcranial magnetic stimulation (FTMS) kit 9431099 5 n13@nmn f5Ukuy
sl ugnisnduiuandetu vlwliannsovinsdaeseiiinnesdoduuld ogrlsfanm
nsnumuegauszuuadeillddeyasudulsslovifiamsailuduuumdunisiiunisiiuy
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nanumustadussuuadsildannsodanduiielieseinadnifianizinnzaiiens
Ao dinu (Meta - analysis) I fausfnnzdidoaziinszuaunslunisivundddgideanis
9E19ATOUARUANLINAYNENTAUAULED uAnunsAnuTiamsainTinseiisiuuies Tnousdas
nsfnwdizUuunsiugmandy el wagsveziailumsituynisndu sauatesdiotanadnsi
uansnsty uiegnalsinunadwinliaonadesiuingUssasduaanisinuide vilianmnsahdeya
ldusgneumssinaulalumsidenldsuuuunsitugmsndudwiugiinnzndugwinnlsavaen
Fonauasszenisesildedramnzauuariivssavinmdwiuinfanssuthtaasyainsasinae
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Risk of bias assessment
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Study title: Functional Magnetic Stimulation Using a Parabolic Coil for Dysphagia After Stroke

Bias Judgme Support for judgment
nt
Random sequence generation
1. Was the method of randomization L, U, H | The study population was assigned
adequate? to two groups (real and sham, N = 10
each) with a method of
randomization to validate the
effectiveness of FMS.
Allocation concealment
2. Was the treatment allocation L, U, H | Not stated
concealed?
Blinding
Was knowledge of the allocation
interventions adequately prevented during
the study? L, U, H | Not stated
3. Was the patient blinded to the L, U, H | Not stated
intervention?
4. Was the care provider blinded to the L, U, H | Not stated
intervention?
5. Was the outcome assessor blinded to
the intervention?
Incomplete outcome data
Were incomplete outcome data adequately
addressed?
6. Was the drop-out rate described and L, U, H | No missing of outcome data
acceptable?
7. Were all randomized participants L U H
analyzed in the group to which they
were allocated?
Selective reporting?
8. Are reports of the study free of L, U, H | Al outcomes were reported
suggestion of selective outcome
reporting?
Other bias L, U, H | The authors report no conflicts of

interest. The authors alone are
responsible for the content and
writing of the paper.

L = Low risk, U = Unclear risk, H = High risk
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Study title: Characterizing the Mechanisms of Central and Peripheral Forms of

Neurostimulation in Chronic Dysphagic Stroke Patients

Bias Judgme Support for judgment
nt
Random sequence generation
1. Was the method of randomization L, U, H | Arandomization software
adequate? (minim.exe, Department of
Bioengineering, Salford Royal NHS
Trust) was used for the process of
minimization to evenly distribute
patients of different age (above or
below 80) and stroke severity..........
Allocation concealment
2. Was the treatment allocation L, U, H | Not stated
concealed?
Blinding
Was knowledge of the allocation
interventions adequately prevented during
the study? L, U, HL, | One independent researcher
3. Was the patient blinded to the U, H delivered the real or sham
intervention? stimulation, while those
4. Was the care provider blinded to the L, U, H | researchers analyzing the data
intervention? remained blinded to the procedure.
5. Was the outcome assessor blinded to
the
intervention?
Incomplete outcome data
Were incomplete outcome data adequately
addressed?
6. Was the drop-out rate described and L, U,H | No missing of outcome data
acceptable?
7. Were all randomized participants LU H
analyzed in
the group to which they were
allocated?
Selective reporting?
8. Are reports of the study free of L, U, H | Al outcomes were reported
suggestion of
selective outcome reporting?
Other bias
L, U, H | Disclosures: Nothing to disclose. The

study was sponsored by the University
of Manchester, UK, which did not
have a role in the study design orin
the collection, analysis, or
interpretation of data.

L = Low risk, U = Unclear risk, H = High risk
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Study title: Effects of neuromuscular electrical stimulation combined with effortful

swallowing on post-stroke oropharyngeal dysphagia: a randomized controlled trial.

Bias Judgme Support for judgment
nt
Random sequence generation
1. Was the method of randomization L, U, H | This study was designed as a 6-week
adequate? single-blind, randomized, controlled
study. To perform sample size
calculation, the G-Power 3.1 software....
Allocation concealment
2. Was the treatment allocation L, U, H | Eligible participants were randomly
concealed? allocated to two groups, using opaque
envelopes containing a code specifying
the group.
Blinding
Was knowledge of the allocation
interventions adequately prevented during
the study? L, U, H | Al assessments were completed before
3. Was the patient blinded to the and after the intervention by an
intervention? L, U, H | experienced occupational therapist
4. Was the care provider blinded to the blinded to the subjects’ group allocation.
intervention? L, U, H | The assessments were performed
5. Was the outcome assessor blinded to immediately before the start of the
the intervention (pre-training), and after 6
intervention? weeks of treatment (post-training).
Incomplete outcome data
Were incomplete outcome data adequately
addressed?
6. Was the drop-out rate described and L, U, H | Six patients in the experimental group
acceptable? and five in the placebo group dropped
7. Were all randomized participants L, U, H | out because they transferred to another
analyzed in hospital before the completion of the
the group to which they were studly.
allocated?
Selective reporting?
8. Are reports of the study free of L, U, H | Al outcomes were reported
suggestion of
selective outcome reporting?
Other bias
L, U, H | This research was carried out without

funding.

L = Low risk, U = Unclear risk, H = High risk
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Study title: Neuronavigated high-frequency repetitive transcranial magnetic stimulation for

chronic post-stroke dysphagia: a randomized controlled study

Bias Judgm Support for judgment
ent
Random sequence generation
1. Was the method of randomization L, U, H |AUl participants were randomly assigned to
adequate? the active rTMS group or the sham rTMS
group using a randomly generated
sequence.
Allocation concealment
2. Was the treatment allocation L, U, H | Not stated
concealed?
Blinding
Was knowledge of the allocation
interventions adequately prevented
during the study? L, U, H | -This was a double-blinded, randomized
3. Was the patient blinded to the controlled study. The participants and
intervention? L, U, H | assessors were not aware of group
4. Was the care provider blinded to the assignment.
intervention? L, U, H | - The VFSS videos were analyzed by a
5. Was the outcome assessor blinded speech therapist (author CKYI) blinded to
to the the group assignment
intervention?
Incomplete outcome data
Were incomplete outcome data
adequately addressed?
6. Was the drop-out rate described and | L, U, H | Twenty-two subjects met the inclusion....
acceptable? They were randomly allocated into active
7. Were all randomized participants L, U, H | or sham groups. Five of participants in the
analyzed in sham group withdrew before rTMS
the group to which they were sessions ..., the data from 15
allocated? participants...., including the one who did
not return for the final follow-up, were
analysed.
Selective reporting?
8. Are reports of the study free of L, U, H | All outcomes were reported
suggestion of selective outcome
reporting?
Other bias
L, U, H | This project was funded by the Early

Career Scheme, University Grants Council,
Hong Kong......The authors declare no
conflicts of interests.

L = Low risk, U = Unclear risk, H = High risk
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Study title: effect of bihemispheric anodal transcranial direct current Stimulation for

dysphagia in chronic stroke patients: a Randomized clinical trial

Bias Judgme Support for judgment
nt
Random sequence generation
1. Was the method of randomization L, U, | Twenty-six subjects were enrolled to the
adequate? H study ....., and randomized to 2 groups

using a random number table: 13
subjects in the bihemispheric anodal
tDCS group and 13 to the sham group.

Allocation concealment
2. Was the treatment allocation L, U, | Not stated
concealed? H

Blinding

Was knowledge of the allocation
interventions adequately prevented

during the study? L, U, | -The therapists were blinded to the

3. Was the patient blinded to the H experimental protocol and did not

intervention? participate in the outcome measurement

4. Was the care provider blinded to the | L, U, | or data analysis.

intervention? H - Assessed by a physiatrist and an

5. Was the outcome assessor blinded to occupational therapist specializing in

the intervention? L, U, | dysphagia, who were blinded to the study
H allocation.

Incomplete outcome data
Were incomplete outcome data
adequately addressed?

6. Was the drop-out rate described and L, U, | No missing of outcome data

acceptable? H

7. Were all randomized participants -

analyzed in the group to which they L, U,

were allocated? H

Selective reporting?

8. Are reports of the study free of L, U, | All outcomes were reported

suggestion of selective outcome H

reporting?

Other bias L, U, - This research was supported by Mid-
H career Researcher Program through the

National Research Foundation of Korea
(NRF) funded by the Ministry of Science,
ICT & Future Planning

The authors declare no conflicts of
interest.

L = Low risk, U = Unclear risk, H = High risk




