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Table 1. PEDro Scale of Quality for Included Randomized Controlled Trials
No. Author 1 2 3 4 5 6 7 8 9 10 11 Total Quality
1 Steele et al. (2016) \% \ \% vV 5 Fair
2 Park et al., (2015) \VARRRY, \Y VoV vV 5 Fair
3 Hwang et al., (2019) vV oV V V vV V. VvV 6 Good
4 Moon et al., (2018) vV V V V vV V V V 7 Good
5 Kim et al,, (2016) vV oV \% vV V. V. 6  Good
6 Moon et al, (2016) vV Vv \% vV V. V. V 6  Good

1. eligibility criteria were specified, 2. subjects were randomly allocated to groups, 3. allocation was concealed,
4. the groups were similar at baseline regarding the most important prognostic, 5. there was blinding of all subjects,
6. there was blinding of all therapists who administered the therapy, 7. there was blinding of all assessors who
measured at least one key outcome, 8. measures of at least one key outcome were obtained from more than 85.0%
of the subjects initially allocated to groups, 9. all subjects for whom outcome measures were available received
the treatment or control condition as allocated or, where this was not the case, data for at least one key outcome
was analyzed by "intention to treat”, 10. the results of between-group statistical comparisons are reported for at
least one key outcome, 11. the study provides both point measures and measures of variability for at least one

key outcome.
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(Videofluoroscopic Swallowing Study: VFSS)S Edf
ﬁo]ﬂ‘ﬂ—’ 247](Acute) I oFAl 7] (Subacute) X
5 TAE AT diAdol = AoE Yy on,

Ha}tg U(Onset)Z BAIRE LA 48, BASHA] P2 &
A2 290 BAR FAEY] A gAY T
UL F(Week) H91E H7]H F3A7} 7§ (Month) T
= #3E ZAE0] dlen, thii 271doA 67h
48 72 347 % o4 HEF SAE a7
Aol Zoket o2 YeERETHTable 2).

gt <
solsl7] YsiA IOPIE E-85to] &9 ¢
FA|gksto] Z77t A7 6H, VESSE &7 VDS
7kt A7 3 o]lom, PAS(Penetration
Aspiration Scale)g o]&3%t 9= 2HOoE TEE
VESSE 57 VDSt PASE &-8-5t0] skl 54
g 4 SHEE Hrhotit

W,
e

d

jgj

4. FM W 2 9

rOll

HEFOE WA Aol &4 & &5 SA
IS gRlsh7] A3 AAH 6| Edol= Al 7HA
SA o] =i SA 3171 20804 4032
4ol A 8FE UEeH, 1319 3 zzﬂ7} X1y
HAAY, 371 7 FA Alit= HAISHA &
At & 259 FFZ+= TPRT 3%, TSAT 2
L% IOPIE &&5to] SAE Aldstsion, §
2 (Tongue Stretching Exercise: TSE)}S %-8-5}
1Ho]a, AE £ F Steele 5(2016)2] AollA
+ Ao TPRTE 485t thRHol| TSATZ= i
A T+ ] Aol & v S| & S17] % ShSiTt

)5}
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r[o
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1) IOPIE &-8%t § &3 FH(TPRT)
% /19 B FolA 3H9] Aol  ZEEAS
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AL & Aol RARE 39 & &Y S
-4 A3 Z=(Tongue to Palate Resistance
Training: TPRT)Z o &g Z=2ntd F2H(Tongue
Pressure Profile Training: TPPTY), &J-Y4&A 4= &
2(Tongue to Palate Pressure Trainingi TPPT")] Al
7H] &olE E&3to] AR E oY, £ TAI5H]
f13l TPRTY] -&ol& &L5to] ARESIIT. Steele 5
(2016)9] AFoA= Aol § 4 mEatd &
(TPPTY) |02 § &8 A M §AS 7= &
A9 duty Epo]yE ZF&5to
o= TPSATE A-&51311L, Eto]

ow 714 gk

Z-]o" 27&-}.9_ ok /1\:11-71

1o

sastgon, fx
gl 5 A7le 1A
SHgole] TAE
(Posterior tongue strength) A
bolus control), PAS, 571
stlom, PASS SF7)= ;1‘_}04
B/717} o] RoiFtt. 11 A A&
2 HA|(Thin liquid)E 471
¥} 59 Qloj|A S| Ao
SEATE PASOIA= 44 #9lm
% Ao=E Uegon A7 dAE A
M Fo3t 2ol 7} YehtA] Qdokt. shA|Rt
A THE o 2 A7 T ”O}O]L
g Eoled BHAQl
(Steele et al., 2016).

Park 5(2015)2] ¢--oflAf
29| E-57oto] vl #AISHY]
SHgA &5 APt —%ﬂ@gi 59
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SOt ET7 Epdet. ole] whet 8 A g na
SEEREDEEER RESEEC S LCR
Ao R 240 TAE AEE 4 ks 22 3l

g 4 A Park et al., 2015).

TPRTE 283 & & £32 Kim 5(2016)°]
A HES SAE AR AE4 ASHAZARE 4
2+ 3 53] AE51elt). Aol AE4R1 AstA
A0 Hafl TPRT SAE i7}5}°4 AAGE At A
AN & H/FHE 48 BF f9t S UE
I, 2o A= ol %“JE Holx] ¢gkgtor, &=
IF7H9] HlaoA BAHCE Fo3 Aol (p(.05)F
UeEblth A9 715 4571 sl B7He VDsel
A Ade 279 43719k QIF7]9A B &
gt 2ol UEHIL(p(05) F 17 7t BluoA L
gt pol7} et PASOIM = AP R
oA ZHzZt fFolgt Ako)7} Yebg ARk 157t H o]
23t Folgt Aol HolA] = AL HisHln
(Kim et al., 2016).

il

1o

2) IOPFE &8% § A= FW(TPSAT)

IOPIE #83 & Ag= 9 A% £3rtt 9
48 £8 4 HZ = SH(Tongue-Pressure Strength
and Accuracy Training; TPSAT), & &8 ¥ A¥
Z(Tongue Strength and Accuracy Training; TSAT)
2 Z851 Sl%le, & 6HY =3 5 28 w3
A TSATE Z-8519th. Yeates 5(2008) & HT=
o] 01-4 <93 A SAFolE 2 AY:

41‘41 —Z“é 229] 50%, 75%, 100%E A5} thAt
A7 A7E 289 A]oA Hf 10kPag HlojUHA|

A= 5l (Yeates et al., 2008), A= X BA}F
AAS) & L8 £ 5 IOPIE 53 A4 =wls
grow sl E of= 4ol

Moon 52018)2] @0l Qs TPSAT 153 H&
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A9l AsAZA = IF2E Yol 7 T 3024
St& 23], £ 54, ¥ 8% B¢ AV ALEHIHY. 1
A3} TPSATE 283 APFo)4 Mann Assessment
of Swallow Ability(MASA), AH#-49 2 Hx
(Swallowing Quality of Life: SWAL-QOL), &, 5 &9
o Z8(Maximum isometric tongue pressure: MIP)
Oﬂjﬂ HE ot 60”‘}0] ‘/}E}‘*O‘:‘%, AT} 2T
o = 59| MIPo|

X

23

B 5k H(Moon et al.,
3

=2 a1l

=

=

N BT A2

2018). &= o2 Aol Aoy f2ats 729
2 EFolo] AP TATE A-8otal 2ol
= AEH]] dstAEA =g H8ste] A% vln 24
oFATHMoon et al, 2016). A 42 & S 573
sl7] §1sf 10PIE &3 B7ke +3stglon, At
A 4ol 22 54317 Hdl SWAL-QOLZ A-E:3h
A A 71ee B s A 71 dA

(Swallowing Function Test: SFT)S& &8sttt A
23t 1:,_ - 7F tﬂﬂ}% ‘ﬂ]i’_oﬂjﬂ TSATE & o"?‘l Al
0 ol

P4 HYom, SWAL-QOLAIAE 5 1§70 $9)
3 o]} LEREA] It oje} 28 TAS igtow
TSAT = TPSATE ARG} Qe T HE% o
Aol & ez 47 7150 aAel FATHoR

A = S A0 R FEEHMoon et al., 2016).

3) 8§ A% 2% (Tongue Stretching Exercise: TSE)
Z 6HY &4 FolA 1H9 A+(Hwang et al,
2019)014= TSEZ 2-&5t3ich. Aol ZHofgt W”X}
52 AU7(139) xH(127) & 7449 ERot
Row, AfT FS APAmAbl 3l TSEE ‘%‘:Pl:-

= 519t} TSE= 53 2 - AEH A 5(Z 203]
ho 2 Lio] AgE|glon, 45 59t 7 5871 4
Al

5ol % 2081712 AWk 34 AFY 5 £F
2 27507 9180 S/} Aok B2 Aol ol
294 8 BAXY Adlg ZAsgon, 252 13)
28] Z4stol B B 7|ZHES STk W T
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Zol AEH AIA A EH oM, o] F A
See W] S VissS

29 588 28 VDS BA1E
:|]-7O]—7]0" ;lg 0]'04 X]—HO]‘O:]E]- 1 7&]_]4. TSEE 3_4'%_.(:)__1_

oAM= 5 54 (Tongue mobility oromotor
function)ol Al RT3 F-2J3F 20| & HEgloH,
VDSS| 17471 @=olA= a3l 34, s9F 719
HZ(Tongue to palate contact), 7] S4]go] A4,
74 ©15 AZHOral transit time)ol Al 213 AolE
Hel ‘ﬂ‘ﬂ(p( 05), H2wolA = Y& HH FEoATE
S UEHATHpC.05). ool =2t TSE SA
T A Ashgol gAelA &9 &5

5ol 3784 a7t Hoj3= a3l A
22 P59 HHwang et al, 2019).

o]0 o
AE =

4 ATH dsAE=

% 6HY 28 5 192 AlQdstile R HE
AQl AstAEA=E ATttt Asg At
o] digt AR AFFE AlStt A7 Q= W
AeAR AHEANEE ZEH 0 AT A+L
AT Hwang 5(2019)9] AolA AHEE W54
Aot 29| 3¢ APAEA] oJsf P= AL
‘11 2 A2 upALR|(Oral facial massage), <

T
oi
we,

Z}=(Thermal-tactile stimulation), HAMA HZ
(Compensatory approach)s°] AMEE ity B 15k
ok 11 Ay} AE4 AstAEARE A-E]F 1A

A& ©71(Lip closure)ol A ded AR 71524 &F
IS TSRS Moon 5(2018)Y] oAM= A&4
SHEA & i ASA 2=-57 A=, Wd
£ 5 (Mendelsohn maneuver), =84 (Effortful
swallow), 410] Mg (Diet modification)S AFH-5}9ich
I HIsHl o, AeAQl AstEAwE HE IF
NAE & 59 o ZEo] A (p(05)F Halst
A3, MASAS} SWAL-QOL(p.05)0 M &= Ae HEch
FAE AFE BIskh Kim 5(2016)9] ATollA
= 25-27F A= A ubALA|(Facial massage), TFYF

3 wiH S ASSHATT ST, 9ET HE Fo|

Ir 2

ox T

re
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SO A oA 01y UERTIL 6k
o, VDS 73719k /1771, PASOIA = F2l7t 7]
A P Bkt Moon 5(2016)2] AolA =
BEHE 7|22 ot IUH &% w8 Ayl HiE
N7, RE-27 AF, AT ARE TS| A
A A 22 APSHActT ek 1 D3 AlS
HARNA o3 FH(p(05)& Barstglon, i
Aol A dizTolA 488 A5H dstAEA =

*

Lo

a

18 fAr

A 24 T} Y= A0S LR
v. 1 %

E AR 17 =52 &5 07 WHAISH o510

FE PO HT AAET e & 25 Het

A& BE gl 9 6HY =2 =45k
A WHoR2E IOPIE €83 TPRT(Kim et al,
2016; Steele et al., 2016; Park et al., 2015), TSAT
(Moon et al., 2018; Moon et al., 2016), TSE(Hwang
et al, 20195 AHE&SHIL Q3o 714 Wol ARgE
WS TPRIGC A= A3 3] {7t A #= VESSS
7|8to 23k VDS, PASE &3 B7HE SHstgion,
MASA, SWAL-QOL, SFTE &5t 419 7|5 ¢
a9 A= Briskgl, 59 &8 $42 I0PIE &8
SEATE 2 AFolA RARRE 6HY £ BT FAR9
2 AF AFE PEDro scaleA Z5F 58 o|4t9]
A 25 7H AFECIUAIRE Steele 5(2016)9]
AT} Park 5(2015)9) A+ A4 AL 2T
7te] Aol g AFSHA] ot Y A| 419 Aot A4
Fo] e Hg Edof & o[t

4 2419 A B 5 Wk =A ARSE TPRT
BAE W= 5 AT FofE] dt

519 ZHOIA 7154 S UERT. sFARE PASO]
el

He 24 goulg Ajdol teht egtort
TPRT7} $-77150] Hotgle 249gol9] &oles &
o=t B = tkal B sFTHSteele et al,,
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2016). E3t Park 5(2015)9] A7-olA= TPRT & A%
S VESS AAtelA 7371, AF7101A B R-OJ5t 74
Aol & &5l en, Kim 5(2016)9] Aol A
+ TPRTE A&7t AdFoA o9 /7% L=
VDSS] #7471, /IF7101A B5 595k -2 Halst
HaL, 2] Bluo A SAXCE {5 4
Htt ¥HH PASOIA = ’%%4434 2o A 22t
%913} 6&%"] LB AR & 7+ vl oA
“’% l"—i 2E2 1A 59 &Y
<89S e s A2
AR 9l HES SRS BRI 334
&4 72 91% BAA A 49 7 43
= cHRobbins et al,, 2005;
Robbins et al., 2007, Steele et al, 2013; Yeates et
al, 2008). TPRT 4 75‘ HES F AsPolE 248t
= SAEOA 4
o] T ‘217\] 1t —ErT'i%D}E} PASO]| et A= ¥
7HlA 23] OW A
TPRTO thsf Lutst & 4= Ql= A7 BRS 2o=
7,
TSAT:= &9 283} shA| AT L7HA] Hasl= &
oz dejd glov e4go)2 | ALs 248
& 9 AR Eos HuE T

1o o

AH(Yeates et
al., 2008). Moon 5(2016)9] Aol T2 &9 Frf
0] 40kPa o[5t9] T HES TAE HAFLE
TSATE A&t A1t APTolA &9 /5% K50
A FoEet S HEFRARE 2o A= R
oF Wb A=A Rtk shltt. + T1F 7§}
F H| oA TSATE A&7t APLo] 2LET §
<93 A7 7] B7IlA ot MskE Hole AL
Z YERgth TSATE &85 & th= E¢(Moon et
al., 2018)°f4l= Aol A] 04-4 A/FZoN F 2
oNA Fo% = HelileH, txato
O—PEOﬂH”} FOgt = Bt EIF AELY R
SA T MASASIA FoJet it H AT
oo}

%1% u Solg Aol BHHA ¢

O
41
ol
S5
)
=

TSAT ZLFolA= MASAS] & =293} Bdd 59
A frefsAl iAdE 87 2o verien, diaa

9] 5 283 24 AL Zo|E YERT ETH
SWAL-QOLAA L & 18 B% 95 FAS UE

WA = 15 Atololl A 9] ARl ot Aol
= TEEA gty A¥Fe SWAL-QOL H5E

36.88+13.260.2 T2 ¥4l 3038+7.130] ¥
3 o]t Hx 7jAE Hole AL AT 4 At
o|& B9l TSATE &oll Astdofel 3=zt 4o &
T 5 Aok FAY A4S JHH T 5+ 9
Ao 2 wAEthEkberg et al., 2002; Konaka et al.,
2010).

o
=
o
=

TSEE A-83t EdoM= =4190] 3447 §-YA
A%, 27 %’5]‘%4)0] 24 9 7 BIAOIA &
AL I & AR om(Hwang et al,, 2019), o= +
3717F 4% ‘?al@?l o] Qe HARA 9] HAES
FEet FA Y] &

Aol B4 o-GHFY] HZol
ZQ3sjcty spcka & 4= QHClark et al,, 2003; Lee
et al,, 2016). Hwang 52019)9] ¢17-of oJ3}H TSES
283 ATTY & 542 A A(25.948.6mm)zt
A4 i(ao 0+8.4mm)oll A F-2I3t 2fo] & Letfl o,

A2 oI Aol ol ek £ 2 Aol
3 SEAAAE 219 B0} e gk 8

sl sl 995 Aol AT % 5ich e
VDS W7tolA] ABe A At vlwstel S4/go]
¥4 U 38 27 $49° 24 8 7 5
AZIIA 242} eyt ,
1S AT 2E YN forR Aol 8%
54) 93get. ofe] TSk 4719] 74

A o) R4 § A0 I SIS 45
A BT £8e F 4 AL HolRt Aol
v, 8- 959 F7he o AR 2AgolE
IBAATLE £22 F 5 ke IAY A 2

—

O]/\
HaE

o} AX J"%(Matsuo & Palmer, 2008). ]
15}

3 BT T AZlo] Aol et 3E 4
QA M 280 ZolZ TS B A7 B ol
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2t 7S AaAlle ARz olofE £ AL, HE
T F AL 2EHAL %Y AT +A8E
ST BAE e B9 ofyst RS E
S/ e e 97 Adee S g

% th(Almaz et al., 2013; Knudson, 1999). S}X|qt
QItof| Zrofet #EO| 47} Ao} TSEE ARs}st7] of
e Ay 99 5 #E Bl Bk
AF| =7} SRIER] Atk AlRHEE 7111 Qioh. &
Sk VDSOllA] 73710 B
3719 eg/gel A7t
et al., 2019).

A 29
SR Al -85t
T a2t Sl=
TFONA QIFE o FA7]= B0l Qlof &7
Tz 07 22 A} Al(Elevation)

Q z]0] Q.
S -G

T
o]lo.
I

o

"5 0= TD

EWAR-RS!

2AES o 7IARE oAl
7)==t WAl 948k & 4 Qi) o]+ 59 g3
7154 FAUCE 4 Ui =2 A2 FATL=E
A 74 9 IF S AR A, FFRFY] 2lE
1} F219] 99 Eol=t IF= vIA & Atk A%
A9 Aol dA|ot= AL E wkEHH(Park et al,
2015).

2 A HEFOE Qo) AT Aol St
& 5ol tiet Al HhH 831 SRlsh| 5f of
A AerE E-gsto] 2RI on, ZEAQ Fet
HE o)A HEH 5 57, T (Oriental
medicine)Tt TAT 8 H-2 A LJoteE ofFict. £
A Aol = % MeSH termsE ARE-5H0]

QAR 3702 =] 33} 2719 =]

o] B2 wA HEHo] 9L
& BAE Az gt 47
4 59 Aol AUk

—
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Abstract

Effect of Tongue Exercise on Stroke Patients With Dysphagia :
A Systematic Review

Son, Yeong Soo, M.S., O.T., Choi, Yoo Im , Ph.D., O.T
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Objectives : This study was a systematic review of tongue movements in stroke patients with
dysphagia. This study aimed to provide a basis for verifying the effects of tongue movement and
identifying the tendency of tongue movement.

Methods : A systematic review was conducted using the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses checklist and flow chart. PubMed, MEDLINE, CINAHL, RISS, and
e-articles databases were searched. A total of six documents were investigated, and the PEDro
scale was used to evaluate the quality of the papers.

Results : Three intervention methods were included in the six papers analyzed. Regarding the type
of tongue exercise, three TPRT (Tongue to Palate Resistance Trainings) and two TSAT (Tongue
Strength and Accuracy Training) were mediated through the IOPI (Iowa Oral Performance
Instrument), and only one study applied TSE (Tongue Stretching Exercise). The treatment effects
for each intervention implemented in the literature were confirmed to be effective. However,
generalizability of findings is difficult because of the small sample size. Further, no significant
difference was found between the experimental and control groups.

Conclusions : This study can help occupational therapists provide efficient swallowing rehabilitation
treatment by applying tongue exercises to stroke patients with dysphagia. More research should

be conducted to determine the effects of tongue exercise.

Keywords : Dysphagia, Stroke, Swallowing rehabilitation, Tongue exercise
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