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A B A s 57| A3t $d (Exparatory Muscle Strength Training; EMST) o] HZ&5 2419
2T &Adstel AT nAE dFS dolR ) St

AT ¢ B ATE HEF B4 219 S FoR ARTH dRT o A9 btk AT A

ke

%713 (Maximal Expiratory Pressure; MEP) 9] 70%, 2 20% 2 Ao 4373 37| 743}

THS AAETE Hrte 21 24 % (surface Electromyographic; sEMG) 8F B|T] 2 FA] AdAA
(Videofluoroscopic Swallowing Study; VFSS)E &3t Hlt] @ FA] kel 2 %= (Videofluoroscopic
Dysphagia Scale; VDS) &} H%5 -39 # % (Penetration—Aspiration Scale; PAS) & AHE3FSITE.

A7 1 SEMGE o] &8 371 47 Adr T4 d-% S22 @4gelA A Fosk Aol R’
RoH (p<.05) =T A F2s o7t ¢ttt VESSE 7Mke 2 VDS PASE H7hst A7 A
Ao 2 BT 5718 AF—50lA FAEE o3 ol Bt

AE 2 AFE 539 MEPY 70% AdS 43t EMST Q571 Ao xte H¥9 &Adstsl
M7 Fdel Eis & 7 e A IYS gRlssith

FA : HET, FEAD, HY FA] AL AR, 2712 3 &4

I. M & Aol #Ake] 7] kel A AT A5k )
£ Q3 Q40| (Yoon et al., 2006).

Q7] AN HEF sk BE g4 ARAES S a8 s A Wl
oJOpAlZ = rlokst BA|Z Gubel 2= o)), B3] 010 HtH(Woo, Park, Jung, Yoo, & Park, 2012). =34
Qg HAHS HEF A Ajde] FAA 24w WS AA ARV s e FACE TR A &
2-g3h e 79 Abdel] o] 27]% $ith(McHorney et & A & A W sol7] F 5] =0

al., 2002; Paik, Kim, Kim, Oh, & Han, 2005). 18|12 R %% o (Logemann et al., 2009; Park, Jeong, &
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Oh, 2014; Watts, 2013), 2/32] #iell= 521¢] 4
W7, 317 %0]7] (chin tuck) ¥ =2]7] (rotation) &
et (McCulloch, Hoffman, & Ciucci, 2010). ©]2] gt
WSS Ske] A7) AdElel whet e A8 9
el A AL 739 A e T2 Z27o] A
QItH(Ertekin et al., 2001). SFARF A7 Qlo] W
42 W E0 v Algtdo| R AR X EHRE
O] A%A31 A7k 28t (Woo, Chang, & Oh, 2014).

3712 73 F#H(Expiratory Muscle Strength
Training; EMST) & 7702 378 %3] A3 o+
B 255 A3t A e AR RS WA R
SR HkA AEA o7 BuE 1 Yk (Laciuga,
Rosenbek, Davenport, & Sapienza, 2014; Wheeler,
Chiara, & Sapienza, 2007). 3571 % 212482 7]
T 25 7 oole e 2E Feh VRS
o] Q3 7S B (Pitts et al., 2012). 53] i

7], 7133 ARG /I, 37, 7138 EA7E A
£ ASE Adste] ¥k ES IS FFdth "ELE%
] ItH(Smith Hammond et al., 2009).

Ao ko] A 37192 V1% 5919 v Y
Ak Belo] Qlom o= Aol E 5T F Qe

EZ A% Sh(Pitts et al., 2010). 2% 713
T2 A% 57192 52EY 71k 511 o Fele T
HjEsho 24 914 HHE =Y 4 AtH(Addington,
Stephens, & Gilliland, 1999). Z18]=
7Y FHE IR FIE EY T
ojt}.

EMST‘:_ xﬂﬁk& o
He 25 F 53] HE9)(suprahyoid muscle) & &
’dsko} Huhm o] FA] Q) 3ol auAQl WO U
Z 2tF(Wheeler —Hegland, Rosenbek, & Sapienza,
2008). 59 A B ellA E“H“BH A= =
A0S fraste] 7% RE e} WA A T ok
St % e wE 98-S shth(Pearson, Langmore,
& Zumwalt, 2011). AT HEF, IS 22 4
738HA Agto] MAyek 749 9l ofskE frdeto]
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(Huckabee & Cannito, 1999; Pearson et al., 2012).
Troche 5(2010)2 31 A=t S &2 EMST
AAIeE Adp 519 Aol A A T2 T
oA '3 gRleiglom Ao X 5e] A2 1

A B o2 Wit Wheeler 5(2007) 2 39
A% (surface Electromyographic; sEMG) S %3l
EMST = 590 @A 3te] a2)Q Wi els Bast
Rom ol W] 329 AkE Kol Al
sApel A aatAd Aolgkal skgith 3 EMST+ &
HE SAke] HES Sl gl RloE B
1E 3t Reyes, Cruickshank, Thompson, Ziman, &
Nosaka, 2014). 3FAF EMSTE= 403l $kxke] A
A1 w4 WSl = Etetal Bare Ad=9]
735 fﬂrﬂf‘ﬂé, =9l ?ﬂ‘%’% zﬂrx]»—% o= aF37] el
ol ﬂx}?— oz o o

T wlul g ”7640]‘:}. PE?'& SsEMGE ©]-&3% A< 74

]

'é‘
oé@%%@aﬂﬂm%
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%"“%ir/‘rw Algtzdo

ﬂxk
AleFsl o EH*JXP«] A715S v 71%5}.

1) Blt].e. FA] AN Videofluoroscopic Swallowing
Study; VFSS) & &3l 213} 215719 zrof &3}
& Q7] A7) Bk &}

2) Az gl oA 229 5 )9 AT
A= Ak
3) AAst rATFo] Zhssh A A=A e

7 bt A
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4) QIAEEN SFol EHo] Gle A

o

Al Q)7 vt 2tk

) A% & 7t AHR 2+

) A bnh] 9 BHEE Hole A}

) 7188 7)< (tracheostomy) ¥ A H YA A Y

<z (percutaneous endoscopic gastrostomy) <

n —

3

sk e A

4) 18l =}

A A5 4-4 sEMG, ® ﬂi FA A A&
(Videofluoroscopic Dysphagia Scale; VDS) Z18]31 3
% —35¢] A% (Penetration—Aspiration Scale; PAS) &
Hlw gt A3t A Fo3 2fol= UATHP>.05).

Ol dztel Al Ao 43 Y82 &
olof tfst AHF2E Wttt A9
A= A $-2]4 999 3] (Institutional

l

7] AR T 2 Rk 2
o Z VFSSE AAslg] o ZaejLo]
BYEE Z987) 919 SEMGE ol §eleivh, e 4
£ =l (manometer) & ]88 1<) Hul 3719
(Maximal Expiratory Pressure: MEP)-& =743}3itc}
Wheeler & (2007) %] APAFZE 7oz A3

¢

Table 1. General Characteristics of Subjects

Holo] MEPE 7% 0= 70%, FT- 20% 552
Ak ol gsto] T O FTHEoE F 7 F
3} X%Exq AL?]X]EE /\]zsﬂ ].oar/]. Ato] Al 31‘{

22 27 2} (Figure 1).

me 12

ol

1) ®#H 2™ (surface Electromyography; sEMG)

Tuoe] BAEE S4s8] dl sEMG(Laxtha
Inc., Daejeon, Korea) & ©]&3I3it}. 42 oAfol ¢
2 ApA oA A A5k 1 bipolar Ag/AgCl 434
=5 o]8-3t9] E]E87] (mental protuberance) 9} 5%
) Afo] o] HERSEE FHAste] Y] W d=g F
2319 0H(Woo, Won, & Chang, 2014). T3+ HA 2=
(ground electrode) = & 7}A|=7] (spinous process)
of F-abetgiom Fab o= dFE FO % sjio] v
2] A WEE At sSEMGE H A
(saliva swallowing) & 3= F<F 5435190 34
A5 = AP AU (TeleScan) AXZE o] (Laxtha Inc.,
Daejeon, Korea) & ©]-&3sto] A7 kit @714l
9 Fa5 AAG] flste] Wi s FE (band pass
filter) = 20~500Hz, =22 ¥ (notch filter) &= 60HzE=
ARSI

2) 20 37| (Maximum Expiratory Pressure; MEP)

HE gk MEP 572 Wheeler 5(2007) 9] 1
T8 FLE 0w SAsIgion Fllg kA Micro
Respiratory Pressure Meter (Micro RPM) (CareFusion,
Yorba Linda, USA) & AFESISITE HI7FC 29 37] 5
e WA fdEl Fuee AR vk Hstae
Q8§ vh99| AT o §3to] SAeg o] Aaloli
U 2kt) S i So) AAle. aEa vReA
2 Qloll E11 7hs sk Huishe] 9& o]8ato] =

a7 mE W oAl

(N=21)

Characteristics

Experimental group (n=11)

Control group (n=10)

Age (yr) (M £ SD) 63.45 £ 11.84 55.00 £ 12.69
male/ female (n) 5/6 4/6
Infarction/ Hemorrhage (n) 6/5 4/6
Time since onset of stroke (mo) (M £ SD) 455 £ 1.64 4.20 = 1.99
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3) 7|2 &3} 3 (Expiratory Muscle Strength Training; MEP¢]| 70%, &2 20%% A2 AAste] npe-~

EMST) AAE B THOE EEE S9la olw Yl A

EMST:= EMST 150 (Aspire products LLC., US.A)  A1E olgslo] vI7Z-S slasigiet. £8& MEP S 3}

& 01831 falssle, & s e g ol SR B0 G ) ol B sl
~ ~

|’ Patients admitted to rehabilitation \
v\ department and screened for this study (n=30) /
p <

l

Patients met the critcria and
participated in this study (n=25)

l

Random assignment

"
./"_—’
/,/ \
>

Pre-test (n=13) Pre-test (n=12)
sEMG, VFSS (VDS, PAS) sEMG, VFSS (VDS, PAS)
Y
Experimental group Experimental group
Conventional rehabilitation therapy Conventional rehabilitation therapy
- -
Conventional dysphagia therapy Conventional dysphagia therapy
+ +
EMST (approximately 70% of maximal EMST (approximately 20% of maximal
expiratory pressure) expiratory pressure)
Y
Post-test (n=2) Post-test (n=2)
Lost to follw (n=11) Lost to follw (n=10)
v Y
Analyzed (n=11) Analyzed (n=10)

EMST: Expiratory Muscle Strength Training, PAS: Penetration—Aspiration Scale
sEMG: surface Electromyography, VDS: Videofluoroscopic Dysphagia Scale, VFSS:
Videofluoroscopic Swallowing Study

Figure 1. Flow Chart
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9] 3l AATE 7o 7 & 8]7] o 73], 53715
T 59, 45:7F AN o (F 70038]) 3 W9 37 =
& gek 307 48Kt Figure 2).

1) HIC|R FA| HsH0) M (Videofluoroscopic
Dysphagia Scale; VDS)

VDS 77718} Q17718 AV 155
73'_\,:5 = 146}30; ;LHQ;} ?71-7]: cgggq];ﬁ (lip
closure), 2% 3/ (bolus formation), #%+(mastication),
A &% (apraxia), 3—770 5% (tongue to palate contact),
%7123 (premature  bolus loss), T7E3AIZ¢
(oral transit time) 0% 3% ™ QIF7]= 1F7] L
(triggering of pharyngeal swallowing), 57§29 %+
o= (vallecular residue), ¥-7/d< (laryngeal elevation),
0|45 2] 7+ & (pyriform sinus residue), 91578 T

S KR 5 ol

(coating on the pharyngeal wall), QFE3A|ZF
(pharyngeal transit time), 59l (aspiration) & T4
e}, A2 Ha 044 Al 100802 A7) v
= A4S 9|v|sh (Han, Paik, & Park, 2001) *7}#}

ZF AE == 55010 (Kim et al., 2012).

T (Penetration—Aspiration Scale, PAS)
vocal fold)< 7]—7‘—33 J»}

> O, o ox ]1
=
z N
u]ru

H 5AE0] “Jroi ‘42*7(]«] °ﬂ U—Fﬂr 417} é
Ay Frpap 7 A# 2= 919t (Lee, Jung, Yoo, &
Park, 2012).

THE A7 AL MedCale B4 TZ13E o]
it tidAke] dnb 54 A8k 28k 7]
AL Ao TA A-59 7F T9] sEMG,
VDS 18|31 PASE vlush] fla €5 Foe9] A
“d (Wilcoxon signed rank test)& AHE-8ISITE 3 &
A =52 F 2 1k Apel= M EY 4 (Mann—
Whitney test)& AR83IITE B AR frol+
+ ot .05% IStk

Figure 2. Expiratory Muscle Strength Training (EMST)
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Sk

F

1. 3M H-F 2t 29| sEMG 44| 3}

APToIA Bl B FATE
2 BATH(pK00). WA YT BS 5

Haxuk 428k 2o 2t (Table 2).

Table 2. Change of Scores of SEMG in Each Group

oM VDSE] = Q7)o FAISH Alol=

)iﬁ}(p< 00). ¥hd tjz= -4 70* OJFr JoA =FA
At F0e A LIS ol ARt st z}o]lE KT
(p<.05) (Table 3).

Experimental group

Control group

Before After 4—week Before After 4—week
Measurement
treatment treatment treatment treatment
M £ SD M x SD M x SD M+ SD
sEMG 8.95 £ 0.99 11.25 = 1.12" 9.07 £ 1.11 9.70 £ 1.21

SEMG: surface Electromyography
.01

Table 3. Change of Scores of VDS in Each Group

Experimental group

Control group

e Before After 4—week Before After 4—week
Classifications
treatment treatment treatment treatment
M £ SD M x SD M £ SD M £ SD
Oral phase
Lip closure 0.55 £ 0.93 0.55 + 0.93 0.40 £ 0.84 0.40 £ 0.84
Bolus formation 2.45 £ 1.21 2.36 = 1.21 2.10 = 1.45 2.00 £ 1.41
Mastication 3.27 £ 1.62 3.09 £ 1.64 2.80 £ 1.93 3.00 £ 1.70
Apraxia 0 0 0 0

Tongue to palate contact 3.67 £ 2.33 3.18 £ 2,52 4,00 £ 2.11 3.50 £ 2.42
Premature bolus loss 2.05 £ 1.39 0.96 £ 1.06" 2.25 £ 1.27 2.25 £ 1.27
Oral transit time 3.00 £ 1.34 273 £ 1.62 2.70 £ 0.95 1.60 £ 1.35"
Total score in oral stage 14.95 £ 5.44 13.81 = 5.34 14.25 £ 6.58 13.55 = 6.05

Pharyngeal phase
Triggering of pharyngeal swallow 3.68 £ 1.82 1.64 £ 227 3.15 £ 2.17 2.55 £ 1.88"
Vallecular residue 3.45 £ 1.57 0.73 £ 1.35" 2.60 £ 0.97 1.80 + 1.14
Laryngeal elevation 7.36 = 3.64 0.27 £ 0.91™ 8.10 £ 2.85 7.20 £ 2.90
Pyriform sinus residue 450 £ 3.48 1.50 £ 2.12 5.85 £ 2.17 3.90 = 2.26"
Coating on the pharyngeal wall 8.18 £ 2.71 5.32 £ 3.75" 795 £ 1.74 5.70 £ 3.59
Pharyngeal transit time 5.45 £ 1.81 3.27 £ 3.13° 5.20 £ 1.32 3.55 £ 1.74
Aspiration 5.73 £ 2.83 2.36 £ 2,117 570 £ 2.98 495 £ 3.17
Total score in pharyngeal stage 42.45 £ 6.44 185 £ 7.13" 38.60 = 5.77 26.65 £ 4.20"

VDS: Videofluoroscopic Dysphagia Scale

*p<.05, "p<.01
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F-% 2

3. BN M-F

™0 PAS | #H3}

ATl PAS] EAISH ek Ajols mglon

5. 3N H-% F 9 VDS H3lF H[W

w9 VDS ®istEE vlwgh A
(p<.05) ThE=> 9A] F28t 2015 HACHpK05) (Table 4). 710 BAI8HA 218t 2015 HATH(p<.05). vl
3719 745 A7t QIS HH(Table 6).
4. SM B-% F 29| sEMG 2l H|
6. SN &-% F 2| PAS H2IZ H|W
A A= F 0 sSEMG WelS nlus 49
A Folet AolE HATHp<.05) (Table 5). FA A-F 7 9] PAS Hgle vlust 49§
gH4 frolst atolE B ItH(p<.05) (Table 7).
Table 4. Score Comparison of PAS in Each Group
Experimental group Control group
Variable Before After 4—week Before After 4—week
treatment treatment treatment treatment
M * SD M £ SD M £ SD M*E SD
PAS 4.27 £ 1.49 1.64 £ 1.57" 3.60 £ 1.51 2.90 £ 0.99"
PAS; Penetration—Aspiration Scale
"p<.05, "p.01
Table. 5. Comparison of sEMG Variations Before—After Intervention
) Experimental group Control group
Variable z D
M £ SD M * SD
sEMG 2.30 £ 0.94 0.63 £ 0.76 —3.45 .00
sEMG: surface Electromyography
Table. 6. Comparison of VDS Variations Before—After Intervention
Variables Experimental group Control group
M+ SD M+ SD 7 i
VDS Oral stage 2.09 £ 3.93 1.50 £ 3.27 -0.65 .52
Pharyngeal phase 23.95 £ 6.56 8.85 £ 2.70 -3.88 .00
VDS: Videofluoroscopic Dysphagia Scale
Table. 7. Comparison of PAS Variations Before—After Intervention
) Experimental group Control group
Variable z D
M = SD M = SD
PAS 2.64 £ 1.63 0.70 £ 0.95 —2.77 .01
PAS: Penetration—Aspiration Scale
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ot il 2 7o] YA ZAE vhdahr] 9f Zlolth
9= EMSTVF HE91e) @A 3tell miAls d3=
dotr 7] f18l sSEMGE o8-8 om dnkAel 4H317]

9 W3kE #lshy] S8 VESSE 7|wke 2 VDSg}
PASE 7}t

EMST A -+, S8 < 243kE 47ie 4
7+ MEP2] 70% XMQ o3 Aol FAISH
9J&}t 2Jo] 2 K. o= A & = Ak ol Hano
o] Brh B %‘foﬁ}ﬂ o= oJvlek
= 2] At oklvke A 2o sdo
7HS-& olnlske (Wheeler et al., 2007) ol=
RS 4= ol 99 o] ARTRE A w3tk Yoon
3} Sung (2013)2 Aol Aol Al oF 75% =2
EMSTE 853t 288 A3} 9] 728 < 24
ke Raslgion o) i AT 9 Ak Arjoltt.

ARt o w AT IS 9F AL
1—Repetition Maximum (IRM) 2] 2k 60% o} dollx &=t
Ao Rkl deA glom, o] )= Aol At
9] Azt Y3t AL-¥}Burkhead, Sapienza, &
Rosenbek, 2007; Deschenes & Kraemer, 2002). &= t}&
el gJshd Aol 2k2ke] Q)1+ (oropharyngeal
muscle) Z8HE 91814 oF 60~75%2] 2] §& o] 45
o] xifs}_,i_ g A gyAQl g RS 7YE -
Attar &3tk (Robbins et al., 2005; Silverman et al.,
2006). Robbins 5(2007)2 &5 $219] 3] AT &5
= $ll 60~80%9] P& o]&F TREFS ARG
a4l &Y e Btk 3 Wheeler &
(2007)& EMSTO] d3A SAA BoLoA] W
= St FaE] wlitel] X|4AQl FRlo] HEel
Zgstell A ele Barsisitt o] AadT=9

ol&2 TA%} A= & A7 A¥E SR Faro
F A0 70% AF A= HEY] + S5
9t Al A2 A shAYE ti27e] 1RM
20%2] A= oo o 24 WekE RolANE A
Folgk 2lolE B 4= qlalel HEEeEe] Steh - Eds)
& A7l B8 SASS A 0® A7 o]
3l 457 70% Ao EMST7| H2.9)-0] 23}

A RS & 5 ATk

2 AFA] VESSE F3ll VDSe} PASE 71t A3t
oA AN FASA folat HolZ welek. 58] Q)
P71 FA 8 el el 7 Y el
oA we S B0 (. 05) ol 70% A%

°] EMSTE &3¢ 5% HEJ ek A Azke
)\]—7]50]— 2y _?4:3-4 70715‘ Z o Eﬂﬂulﬁ /x]—i .%XT
L (Wheeler et al., 2007) Q57|
ol%ﬂ} A8 Y4 (glottal adduction) °ﬂ o
] A oAeh= 5 S Aol &
H:]'(SDII”O Rendell, & Gay, 1994). Yoon
13)4 AFANME 75% A2 El\/[S’I‘fi
S A QIR s Ea
AlZF A freleh s P_J_O}?xiﬁﬂi
}9} A gt} SEA|RE Aol x] 77

Trelgh xfol7h QIS o= # A
} 773700 B4 A 9= 01%)
Z}# 19071 wiZolet Azt

EMSTE] SA7|13- 4570014 85714 1wt} 2
R 3% 31 Itk(Baker, Davenport, & Sapienza, 2005).
Sapienza, Davenport®} Martin (2002)& 457 5 5
3], 53]7] 53t 587+ EMST Z2EFS AQksISith
Pitts 5(2009)> 451k EMST #]8-& &3l 971
A 4l AAE Haslglon, Troche 5(2010) <]
AT M 45:7H] EMST Z2EFS T §919 &
ost FHAE RIS 2+ Oq?“ oAl 457 EMST
IZEZS H ’—g‘ ;L_§J§_ 7]4 7]~7<4 6‘1:/\1—0
eIk 0131 o= AgAT=1 ‘IT/‘]'YS]' Aol H5t
2744 Q1A} 0] (neural factor theory) ol W= F4
78] 27] T A7 3] B JEFs vAH
ojuf L5 HIE S5k 2 T HA 4579 7|x1o|
28ty dEA tH(Moritani & deVries, 1979).
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A V)R SQl odbe] gybFolgl= 7|9 Kim,
Davenport®} Sapienza (2009) 2] Aol &
o] Axfs SR shs Fatolu), 1k vl A VDS

B7F A QIF7IOIAM SAISH 23k AfolE BT &
o T= EH}_:rL o:l,\] )\L717]T§ Ok/\L__ HOH T;]_O]:‘é‘]— H hg
o] AEA AAAEE AW A AQEAR ol= A4
1ol B0e HNEF BRI BEA AR} 2
7] el a9E T 715 AT ES 2 AT
AE s et

SA -, 7 ] MskEE vl A IOl
°Jgk 205 BAALE vlETS ATy g2 5 AN
R FEolM= sk 2]zt 3l PAS H7F 94
zpol7h Qigich 18R R B AT A9 T dxats
7718 A7 s s &l & 5 UMARE A §,
7 2 Bl el WskeRS vl A2 EMSTE] 70% A
e AREE AgTelA Sl X3S A75 e
S SISt oli= EMST7ZF 2 o] 221917} 5919
7Heol a¥tAel w2 WIS Badk Troche %

O

S
(@)
—
e
) fols
[

ToF Akt Avleta & 4
B o2 Eg)
FOo% 3 EMST 4]
), QJAtell Al EMSTS] 44 Al 70%2] 41334 4
e 8ol dasitte A S 2
M tdAke] 7t Aol 7 2 R A
A MMEE Jald 7)ol w58 EMSTS] 232
2l 3}7]"1] o]0 AUt w3k FA7] st wi
A3 E o] EAA 7R 98k AFl 3| E o] F 3}
] g = ity 3 AgoA] o] E A K
A EMSTY] & 02 944 SAZ A &

L

g

d

[‘Z

Bl A

==

30 ol .I
flo S
4 X

N
©
<

V.& &

AT HES AR 32 tdoE EMST
= ol 12} 3L}, 71 A3} 70% A& EMST

= Baolze] Gske) 471 el whe el
Shelaoith. EMSTE Fol7h golain w4
ek o} i)l
9,11:]'5 x}z%o] onjr
72 ZH _4/\] =i o

0] 43 AH A 77} ofele AFT] Al Bxol A
1
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Abstract

Effects of Expiratory Muscle Strength Training
on Activation of Suprahyoid Muscles
and Swallowing Function of Pharyngeal Dysphagia Patients

Park, Ji-Su®, M.Sc., O.T., Oh, Dong-Hwan"*, M.S., O.T.,
Chang, Moon-Young***, Ph.D., O.T.
“Dept. of Occupational Therapy, The graduate School, Inje University
“Dept. of Occupational Therapy, Kyunghee University Medical Center

s

Dept. of Occupational Therapy, College of Biomedical Science and Engineering, Inje University

Objective : The purpose of this study was to investigate the effects of Expiratory Muscle Strength Training (EMST)
on the suprahyoid muscle activation and swallowing function of stroke patients.

Methods : This study randomly assigned 21 stroke patients to an experimental group and a control group. Four—week
EMST was performed at resistance of 70% of the maximum expiratory pressure with the experimental group and
at resistance of 20% of that with the control group. Evaluation was conducted using surface Electromyographic (SEMG),
Videofluoroscopic Dysphagia Scale (VDS), and Penetration—Aspiration Scale (PAS) based on Videofluoroscopic
Swallowing Study (VFSS).

Results : There was a statistically significant difference in the activation of the suprahyoid muscles using SEMG of
the experimental group (p<.05) while there was no significant difference in that of the control group. Both group
showed significant difference in the pharyngeal phase of VDS and PAS. Also in the comparison of variation in VDS
and PAS before and after the intervention, there were statistically.

Conclusion : Finding from this study confirmed that EMST applied 70% maximum expiratory resistance would be a
remedial method which could help activate pharyngeal dysphagia patients’ suprahyoid muscles and improve
swallowing function.

Key words : Dysphagia, Expiratory Muscle Strength Training (EMST), Stroke, Suprahyoid muscle, Videofluoroscopic
Swallowing Study (VFSS)
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