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(Iowa Oral Performance Instrument; IOPD& AR-3I310m ZRMAQ Ash7|s3 AojdA|e] Wsh= H]
t]Q FA] 297HAHVideo Fluroscopic Swallowing Study; VESS)E 7]HEO 2 B|T|Q FA] Ashdofd T
(Videofluoroscopic Dysphagia Scale; VDS) &} v]=101% 213 3] 1814 %= (American Speech-Language—
Hearing Association National Outcome Measurement System; ASHA NOMS) & ARE-35S T
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T 19 oo mE} 24 & = U o4
AR 3= o] g9 a3t S g= tfxA el +
zEo]t}(Ertekin, 2011)

&= 773 (stomatognathic system) 2] TZEZ
(Trawitzki, Borges, Giglio, & Silva, 2011) 3-8+
Z 5= 7ol whet WA Ao = T WA
o] 749 52 X8y wake]| wje} A (longitudinalis),
AT (verticalis), FA(transversus) 2 %™
o] T 5]9] k] wiglel] fojgitt. Bt 2|A)e]
59] 7|A19h A -ol| wet o] (genioglossus),
=A< (hyoglossus), 773 (styloglossus) O = -
s o] &2 59 A} ap 1 an AAw 19} 2
AW3}E Bgrh(Stal, Marklund, Thornell, De
. & Eriksson, 2003). o]g]3F WAl A2 52
o AE WSzl 0w welr], Akl ], mhal7]e)
Lo 7154 D55 she B AR FHslo] sAAoRE
517 =9 (Kayalioglu, Shcherbatyy, Seifi, & Lin, 2007)
gt ol Qlof 8¢] e Agzolet & 4 9

31 Fakely 04 :Leﬂ o x%u}x%o] AstaA o J:l.{':@?l Q9

© = (Youmans & Stierwalt, 2006) 77471l 777
o th&st 31 9] A (elevation) > S241&2 3 7|AF-=
o] ZAIZ Bk ofe} 1 U S FAA S21ES]
o] o)fat Adet 7 A Y HA|

Al Fh(Clark, Henson, Barber, Stierwalt, & Sherrill,
2003; Clark & Solomon, 2012; Dodds, 1989; Nicosia
et al., 2000; Robinovitch, Hershler, & Romilly, 1991;
Schindler & Kelly, 2002). sFAIRF ¥HEF2} & A48t
2] ol gJal 3] 27 kst e = glow 53
Aol ERlst HEF A=) Al & 22 184
2 ShakEo] vlel] EAgE oSk HolA| ¥tk (Konaka et

., 2010). 1% 013 oqo].i].x-]oﬂ 0101 XV(]' _0_/\113 z‘;g/\é,
J“j«] T2 ) 703 (oral residue), Q15712 27] &
Z(premature spillage) ¥} 22 7] EAE B2 QT &
W ARE ] FolE, 311 5 Q1719 A
o] TAlE WA= 8R1 F it Erk(Logemann,
1998; Youmans, Youmans, & Stierwalt, 2009).

421 dstel Qlo] & 299 TS Hargh A
T-5& A9 R Potter 9} Short (2009) 1= fotellA
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k& ®aspelon Adst 59 e gy
(oropharyngeal) 18} lo] vj$- Q35 o]
%At} 12] 31 Robbins & (2007)& HEF 4=
o AAIsh 810 AdeEe Fa 8 Hu kst

ol 28 I 28 2= FR Ak T2 s
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71579 3RS B 11819 © 1 Steele £(2013)-& WA
wE2 32 69E ftor 3ol A3 L% (Tongue

Pressure Resistance Training; TPRT) & #8353t &
13 FFe Al 5 16k 3 Adams,
Mathisen, Baines, Lazarus$} Callister (2013)+= 3] €]
:LE':]_E} X]ZF—Eﬂoﬂ \:H?‘)‘]— ;‘(1]7:"?9 _]*_7_%—.9. Egﬂ /\]7361‘%4 é]_
ke ghafell Al 289 8] Ade-F adE Basilt
o|AH & L Aste] 715 S WAdsh o] 9l
719 7370l theket TPRT= Askdel 41e] 25 W
W % SR TPRTE 53 39 28 352 Ashol
Shxp] Qbdsh AshE 3l vl 5.8t Ftolth(Steele,
Bayley, Peladeau—Pigeon, & Stokely, 2013).

Al TPRTE 2-83b7] 9Ish Wil o= AerkE ol 83t
5291 w3} F= 7 (manometer) 5 o8-8 Whio] ®.
1=k (Lazarus, Logemann, Huang, & Rademaker,
2003). 53] 4=A1S] ¢ 4K Bz H (bulb) o] FE)
Z 39} 9l Afeolel] EolA| Hw F2of wie} o] =2 i
7 s e 289t (Yoshikawa, Yoshida, Tsuga,
Akagawa, & Groher, 2011). ¢] = o}o] o} F7F 4=3Y
E7Jowa Oral Performance Instrument; IOPI,
Blaise Medical, Hendersonville, TN, USA)+= TPRT
ek ofue} & H-919] wie Hul] 2HE Skl 8ol
oF B ATl Q8 =2 Al s} vole) A
of| w2 3 o7}t AlAIE o] Sth(Adams, Mathisen,
Baines, Lazarus, & Callister, 2014; Park, You, &
Jeong, 2013). 3FA|RE o]t FEAIE o] &3t At
of gk2ke] TPRT % 574 S8l d8 22 7] 4=
9] 29 F7HE slo] Ashell AE AT A5 7k
SRk irota et al, 2010) A2e] $49), F9 3} 7
& et e 71541 FAIE ek lel= Algto] Q)
t} 7%7]o) vit)e BA] 2 AAFVideo Fluroscopic
Swallowing Study; VFSS)& ¢]5 2 & 5 Sl &
Fohe WO R I AT skl A 3
S s £ QtH(Kim et al., 2012).
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o]o} Zo] &l w2 A7zel TPRTS] &= IOPI9}
e AL VESSE S8l H7kskar oot thdat 71
AgHAolr tzro] A%EA] oko} TPRTE T4 w4 ¢
siatele] 2 4Q1 Hlwelli= ofelgo] k. st A&
o] G FAS] A1) B TP o) B 9
) FLi(Oh, 2012) B tiF-2o] A5 3471
T= olgA7] WES SRES dVdo = afar Q7] g
o7 ARAA 3152 7hs7d A uiRIE = glom, Steele
5(2013) 8] AT 49 v HEF IRE Vo=
TPRTE 26 sISIARE 6785 o= g 2] 7Alo]
2~ A9'2 TPRTY &35 AssPedl= Algte] Atk

JHEE 2 AT 71 AgATellA] s TPRT
ZREIS B WEslo] JOPI9} VFSSE Eal W 6712
ol o] JdakelE FHlket T HED IAE dho®
TPRTS] 3= A5 Slal & 9, dafell 71624 54
Z12)a1 Ao|etA] Wslel] nlx|= s dokr At st
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Table 1. General Characteristics of Subjects
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© IOPIE o]&&t 3] 8 S4el Slo] AAAFeE:
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CHTable 1).

e} 2

rlo

(N=52)

Experimental group

Control group

Characteristics

Subjects () Percentage (%)

Subjects (n)  Percentage (%)

Gender Male 16 55.19 12 46.15
Female 13 44 .81 14 53.85

Age 40~49 5 17.18 6 23.08
(year) 50~59 7 24.27 6 23.08
60~69 4 13.76 5 19.21

70~79 9 31.03 6 23.08

80= 4 13.76 3 11.55

Onset period 6~11 11 37.93 8 30.77
(month) 12~17 14 48.29 12 46.16
18~23 4 13.78 6 23.07

Stroke type Hemorrhage 14 48.28 16 61.54
Infarction 15 51.72 10 38.46

Paretic side Right 13 44.83 11 42.31
Left 16 55.17 16 57.69

Total 29 100.00 23 100.00
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2. g7 &

1) Ofo|20f 7& =
(lowa Oral Performance Instrument; IOPI)

B AT HET 49§ 2 e AE] sl
IOPIE ARE8IITE I0PI= &19] 28 40l glof 7 o
HEA 0 2 AME= T o)X TH(Steele, Bailey, Molfenter,
& Yeates, 2009) 9] =¥ 4l A5-2 474 7}s8t
o} 2 e EAs) 14 FE 8|3 b E (bulb) 2 T
g A= oF 12eme] 7hsar 71 94 FHEE S8 5
HH (tongue bulb) &} AAHT}HClark & Solomon, 2012).
& HEE 77 U gl 0 Ale] SIXARL -, &9 A%
= &l 2Hs Ssk Ho HBe] ki oH S
kilopascal (k) 2 $Hk]o] 419 LCDFol AFso=
2719k &4 A EA419) Light—Emitting Diode (LED)
£ F3l Bl AA ZHE SAAA A4 vmEs F
3] HojFo] Hdff & S ¢ QS okt B =
T2 B7E Ul AF 5 76014 99F e AlEEE 7t
2t (Youmans & Stierwalt, 2006).

2) HIC|2 FA| AslHof M
(Videofluoroscopic Dysphagia Scale; VDS)
BT Q@ FA| &gl 2 == Han, Paik, Park®} Kwon
(2008) of| oJalf 7ite xR VESSE AR sfo
ZA71eM AF7|17HA] 9] AspdEE TEH o st
© 715%7F Axoltt(Park, 2011). 74 dEHoz:
TRA71AE A& A 0~47), 29 F4(0~67),
A2H0~87), 18t AAF(0~4.57), -7/ A=
0~10%), 29 z7] 440~4.5%), 7523t
(0~37) o7 FAEo] glom QFr|oAE= Q5 4]
F2H0~4.57) F50re] #eE(0~67), 7 A
(0~97D), o]d&w2] zol=(0~13.5%), IF ¥ =
0~9%), AFEAAZHO~6F), EFJNO0~12F)E T
ARt olgl 737 7T %7 TS F 14709 &
Tow 4 Hoj glor 9= 04elA] 100802 4
7 2&TE Ashele] Jrrt A owldit) 2
5 91%, So]% 92% = VFSSoA #2y]
= 7719 Q1T ) oA gigulE g A
Zo|t}(Han et al., 2008).
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Table 2. ASHA-NOMS

Individual is not able to swallow anything safely by mouth. All nutrition and hydration is

Individual is not able to swallow safely by mouth for nutrition and hydration, but may take
some consistency with consistent maximal cues in therapy only. Alternative method of

Alternative method of feeding required as individual takes less than 50% of nutrition and
hydration by mouth, and/or swallowing is safe with consistent use of moderate cues to use

Swallowing is safe, but usually requires moderate cues to use compensatory strategies,
and/or the individual has moderate diet restrictions and/or still requires tube feeding and/or

Swallowing is safe with minimal diet restriction and/or occasionally requires minimal cueing
to use compensatory strategies. The individual may occasionally self—cue. All nutrition and

Swallowing is safe, and the individual eats and drinks independently and may rarely require
minimal cueing. The individual usually self—cues when difficulty occurs. May need to avoid
specific food items (e.g., popcorn and nuts), or require additional time (due to dysphagia).

Level Account
Level 1
received through non—oral means (e.g., nasogastric tube, PEG).
Level 2
feeding required.
Level 3
compensatory strategies and/or requires maximum diet restriction.
Level 4
oral supplements.
Level 5
hydration needs are met by mouth at mealtime.
Level 6
Level 7

The individual’ s ability to eat independently is not limited by swallow function. Swallowing
would be safe and efficient for all consistencies. Compensatory strategies are effectively
used when needed.
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3) OI=0IE 2R3 Mo T
(American Speech—Language—Hearing Association
National Outcomes Measurements System; ASHA
NOMS)

E HIIE T v=ro) 3244 3] (American Speech—
Language—Hearing Association) ol 2J3l 7§ets <Is}
HER THAR 7H] glom dA} a5 st
ol o] ezt Aehe Svleh THAA W G Aol
ou] st (Wesling et al., 2003) (Table 2).

O

3. o4t 2 S A&}
1) 917 A
3o ARk A9, A A7) F A o

group non—randomized, pretest—posttest design)&

AHg3hic

2 PR
dPT 2T o2 vrglon] o 2314 TPRT
AL 8 ol AR 2] 7hsdt e AY
ol WSttt 7 e sk 304, T 53], 871k
k! 5.9} A Aol A7 A7) A A]
% (Neuromuscular Electrical Stimulation; NMES) &
t‘l:]—%\ oq Al ?54:,10 5017]7]- Eo]- I0PI= 0]8‘5]_0%
TPRTE F7H o= SA ottt IOPIE o] &3 B&
S T A 4d o)) 2919 AAYAEAPE A
AlsFom VESSE 7|HEe. 2 g A¥kAQl dshr]s d
AoletA|e] H7h= Ao stat ool ofaf AAw
o} 2 9= 8 S Wk 8l I0PIE o] -3t
& 9] WA ¢4 (Anterior Tongue Pressure; ATP)
3} Q?HJHA o}& (Posterior Tongue Pressure; PTP)
Astglon AwAR) As)sa Heluel W
}571 918 VDS9F ASHA NOMSE 3 3713}
ARl A7 92 v 2t (Figure 1).
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(1) OPE g i o4°| 22 =3
5(2007) &) AtollA] AL

49 $d TREFS YN HEs
ZEFL 53 Zth(Figure 2). TPRTE H%3 oI5
ZH%}X]E o] % AFTelAl F7H 0= ] EgloH 8

53], & 23)(3, &F) HASRIh TPRT=
IOPIOﬂ AT B 2|2 7|20 7 3o Avty) b
o Ztzt 3031¥ Al om viok 3k x]of Egst

A o Al B3 S A 59 = vz

52 1ef5jo] 108] 44 F 10 o] SFAl F4
2 AT A3 A5t T, Blel Arh 2 38 4%
skl B V1% Sl vt A6 A8
2 %ol W AASON] ARAR A S AE
o 71 FRAA i 7 E B8 SN 2R
o S9e 299 AARA} 8 1 979 2192
9130 AP Bel % ANsgon] 77 ) Ane) 1w

A A} ZVS = 7"]%‘4’

A HE O QA= A0 A x2=eA
O 25 10m7} SFe T A== B7A}
% ]L F, 39] A B3lste] 2%
T o7 FEeka A s tH(Figure 3).

7H4 SR 87} ok o Sl
71 T (Figure 4), A A% =3} w3t
WRo R Rkl AAEIglon A|Alof= T 2t
Q) qlel] A2 FFAE Fol=d Utk 1§ o] FA1

& 39} 1 A AelellA Hugk AlA FEAL”

=
OE‘,
T
S @

1

L g
o o
ol
o

-
H
i) _il%

T
[
>,

H

i
|
o

N
-

MEFILEE
(I

e o 3
[T ok
i o |
40 Fob
e
_I

= oﬁ

0
[mlro

=

(0) HEX SshyERE

AEA ASAIA RS 2 A Amoh A A

B @% 49 752 e ol 244 aﬁs}azu}. A
H

4. 24

FHE Aze] B8 SPSS Version 18.0
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90 patients admitted to
Rehabilitation
Department and screened
for this study

75 patients met the
critcria and participated
in this study

| Assignment (n=75) |

/\

Assessment
Pretreatment ( n =40 )

Assessment
Pretreatment ( n =35 )

Experimental group ( n = 40)
60minutes conventional Rehabailitation
therapy
+
30 minutes dysphagia therapy (with

Control group ( n=35)
60minutes conventional Rehabailitation
therapy
+

30 minutes dysphagia therapy (with

NMES
! NMES)
7
TPRT
v v
Assessment : Assessment :

Drop out (n=11)

Posttreatement (n = 29)

|

[ Analyzed (n=29) ]

Figure 1. Flow Diagram

60% of baseline max

4[ Beginning of week 1 ]7

Drop out (n=12)
Posttreatement (n = 23)

|

[ Analyzed (n=23) |

80% of baseline max

4[ Beginning of week 2 ]7

4[ End of week 2

Recalculate max; 80% of new

]7‘

max

4{ End of week 4

Recalculate max; 80% of new

]7‘

max

4{ End of week 6

Recalculate max; 80% of new

]7‘

max

—

End of week 8

]7‘

Recalculate max for postintervention data collection

Figure 2. Protocol of Experi

el x| 2337 20149 #2274 A|3%
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Figure 3. Anterior Tongue Pressure Figure 4. Posterior Tongue Pressure

7} Ak )5S vlwskar, 7h o) FA A - o) sl 2. AEFo ZM Hut 29 3 ZH, VDS,
Hlwab7] §18te] 5932 37 (independent /—test) & 5
! ASHA NOMSQ| Hz2]
ARSI Rk TA) A - $-0] & et sl st =
= e 417 (paired samples (—test) & AAIEA

AlF o] = 3l 0] & =
T} WE EAEAe] So2 L 052 i) deae] T At 79 8 ¥, VDS, ASHA NOMS

B 242 fost 2polE Belth(p<.05). 53] 3
<89 3937 VDS A57], THANA =2 Fost AF
o]= HAtH(p<.01) (Table 4).

m. A7 Adut
1. 38 ® M&7n o279 5 23, VDS,

3.tz A M1} 29| & 2=, VDS,
ASHA NOMS®] H| T *

ASHA NOMSC| #z

ﬂzﬁ‘ﬂ A M3} 32] 3 8, VDS, ASHA NOMS
Lol ZFz2) o3t Ajol 5 HItH(p<.05). 53] VDS
?ﬂ*oﬂﬁ =0 Gol5t 2jo)E HYTHp<.01) (Table 5).

A A AT gx2te] 8 28, VDS, ASHA
NOMS?| vl A3} FAEA 02 {25t xfo|7} ¢llrh
(p>.05) (Table 3).

Table 3. Tongue Strength of the Experimental Group and the Control Group Before Intervention, Comparison Using
VDS, ASHA NOMS

Experimental group Control group

t D
M £ SD M £ SD

Tongue strength ATP 20.38 = 6.87 22.04 £ 565 .97 .33
PTP 17.07 = 5.15 1754 £ 455 .35 72
VDS Oral stage 15.95 = 4.78 16.58 = 4.22 b1 .60
Pharyngeal stage 40.79 £ 8.63 4156 £ 7.71 .34 73
Total 56.74 £ 11.12 58.13 £ 10.20 48 .63
ASHA NOMS Total 3.55 = 0.87 3.88 £ 0.95 1.35 .18
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4. XN M1} O| HalZF Hw
AT} 272 TA A, - WS H| w3t A}
EAEA o7 G235 2to]7}F 919tH(p>.05) (Table 6)
Iv. 1 &t
TPRT= O%WOH gxe] & 8 S Fal sk
7154 3ol Egs v w3 il:ci 4 (remedial
approach) & SPF= i W2 AdddTsel & 1 &

H7h B SR Hae APATES o
HZ=3 v 67019 UlQ] A7) = oAl SER
A2 )5S A & 4 glom izt A ok
Z9] A|gHdo] gtk 28 EE B A= olg|dh AEdd
7= A S Beketo] s At HES
670 ol 2471 W] v W EF SRS i
o® TPRTY 3= HFstaat aich
AT A 5] 2 S Adud diid B
EAEA Fost Ao]E Bl oH (p<.05) tETe]
Aol vli SIS W AgelAl 2-8-¥ TPRTE] &%
of gk ztolE &1 & F qloleh H=5t F o] A

Table 4. Tongue Strength of the Experimental Group Before and After Intervention, Comparison Using VDS, ASHA NOMS

Pre Post ; »
M £ SD M+ SD

Tongue strength ATP 20.38 = 6.87 21.83 = 7.16 —2.64 .01
PTP 17.07 = 5.15 18.76 = 4.89 -3.98 .00
VDS Oral stage 15.95 £ 478 1493 = 4.36 2.60 .02
Pharyngeal stage 4079 £ 8.63 3857 £ 8.36 3.97 .00
Total 56.74 + 11.12 53.50 * 10.69 4.84 .00
ASHA NOMS Total 3.55 = 0.87 3.76 * 0.87 -2.70 .01

Table 5. Tongue Strength of the Control Group Before and After Intervention, Comparison Using VDS, ASHA NOMS

Pre Post ; »
M £ SD Mt SD
Tongue strength ATP 22.04 £ 5.65 22.50 £ 574 -2.13 .04
PTP 1754 £ 455 18.31 £ 4.37 -2.18 .04
VDS Oral stage 16.58 £ 4.22 1551 £ 4.09 2.21 .04
Pharyngeal stage 4156 £ 7.71 40.27 £ 8.05 2.56 .02
Total 58.13 = 10.20 55.79 £ 10.51 3.67 .00
ASHA NOMS Total 3.88 = 0.95 404 £ 1.08 -2.13 .04
Table 6. Comparison of Variances Before and After Intervention
Experimental group Control group ; »
M+ SD M £ SD
Tongue strength ATP 1.45 £ 2.95 0.46 £ 1.10 -1.61 11
PTP 1.69 £ 2.29 0.77 = 1.80 -1.65 A1
VDS Oral stage 1.02 £ 211 1.06 = 2.43 .66 .95
Pharyngeal stage 2.22 £ 3.01 1.29 £ 2.56 -1.23 22
Total 3.24 = 3.60 2.35 £ 3.26 -.97 .34
ASHA NOMS Total 0.21 = 0.41 0.15 = 0.37 —-.50 .62

18 dYAIx883]A] 20149 #2294 A 3%



-

A7} $9] s]50] WsleF A SASHA 2JolE Bl &
T AATH(p>.05). sHAIRE Ahe] B9 8 o At
Sboll A Z2} 1454295, 1.69£2.299] Wsleks
ol Wb thz+9) 29 0.46+1.1, 0.77+1.802] W3}

Fe HSlt) o]y A= TPRTE SAMES Ave
 TRMRES 2t MEH AsHAEA R
[e3]

—

P

J

fx

=
=
dlo e

670 o j7HA] ;ﬁ;ﬂ’ﬁ'o ﬂio] ‘/}E}‘Jr‘:q (Chambers,
Norris, Shurvell, & Hachinski, 1987; Jorgensen et
al,, 1995) E==71E 297k 3155 Kol7| % s« 671
4 o]Foll= BE 350 A LS HolAl frh(Wade,
Skilbeck, & Hewer, 1983). ©]&{3t o]&4 A=
2 HET S tFoR g At AnE et
= FH 92 Robbins 5(2007)¢] TPRT &3¢ A
ARG AR 7k g v S Ao s Az
e}

ok B A A HET & =4 (skeletal
muscle) 9] T4 §-3 2 vl& sk o] 7hsattt
URHA 0 7 5ol thekdh 2Alf7E A= o] QIAIRE
Ex ZA8-9] §38o] ¢k 55%7F U AS 1 AU
S-Alslctar @3k 4= Qo (Victor, Caroline, & Robin,
1985). =2t alidsi & 5 A A
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Qlwic} BlEe] zleo]= 9l 1Jr At o® & L5
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o] A5 AulHo= AtA o= W=
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7¥A 1 Q(Stal et al., 2003). A HEFo0
a7 HH 250] et Wk e H
ol A7 3k, A 249 §isk 8o 2915
Ebdth(Hachisuka, Umezu, & Ogata, 1997). o]&|3t
259 2284 (histochemical) M3 BE A7
A agEt AubA 0 7 type 1T A9 AEFQl 9
o] FE#A M (Eng, 2004) ©]= <la| 2y & o4
5 AIZre] A st - type el HIsl A2 .2 type
[ 24771 A8k W3kttt (Dattola et al., 1993;

& 3o
54%
o] uhy
S|

ul
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L
L, -

T

Tang & Rymer, 1981). 3X|%F T
FL Auty o7 ApAlFA 2} 7&% 424 229 (tonic
movement) U= 2] 2% (phasic movement) 2}
TRl F 38 FYshE type T Al felsh &
52 2 (Saigusa, Niimi, Yamashita, Gotoh, & Kumada,
2001) type I TA7F W5 avtloletal 44
SATHOR, 2012). ol2fst o] &4 ZAR &l & A7+
AYAT5H= E8] TPRTE axp7t vu|gls o=

T Kwakkel 5(2004)2 2 5 671 o] &

39 AE= AlsH Hrkd Av)glE e
e 7]"41 & ¢ o 9] Fo] o] Ads] WEd
! o SHAke] A 23 Ee| tfgt 77k o @

]ﬂfjr $-%0] I Q3}t}(Teixeira—Salmela, Olney,
Nadeau, & Brouwer, 1999). ¥&% 1o a4l
AFe-22] 717 A HEs| v A A] LA T 85,
125 T 1 oo ® Atuitt gdeluy Ha gtk
(Kisner & Colby, 2007; Pak & Patten, 2008). ¥ <1
T Robbins 5(2007) &) A3A-9} FdskA 85

v A 713 ALSiAIRE o)= R HEF Bt
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2 AZE™ Kang, Know, Kim¥} Cho(2013)-&
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AR WHolg} glom o= 2 =
S sk FHtolek & 4 Qv

skl W AloleA|e] B7F Ay A AT iz
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b SA A 5] 3] WEk 9A) 7 o FAIE
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TPRTE &3l &21¥ H5F9] Aol 237t AA=IRE
TN B o FEe FoE T 22 1T FatelA=
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Abstract

Effect of Tongue Pressure Resistance Training on Tongue Strength, Swallowing

Function and Dietary Stage of Chronic Stroke Patients With Dysphagia

Park, Ji-Su*, M.Sc., O.T., Jeong, Cheol-Hoon**, B.H.Sc., O.T.,
Oh, Dong-Hwan™**, M.S., O.T.
“Dept. of Occupational Therapy, Inje University Busan Paik Hospital
“Dept. of Occupational Therapy, Konkuk University Medical Center

Dept. of Occupational Therapy, Kyunghee University Medical Center

Objective : This study aims to investigate the effect of an 8—weak tongue pressure resistance training protocol on

the tongue strength, overall swallowing function, and dietary stage in chronic stroke patients with dysphagia.

Methods : The subjects of this study were seventy—five dysphagia patients who were divided into an experimental

group and a control group from August 2013 to February 2014. Both groups received traditional dysphagia
rehabilitation therapy and the experimental group received an additional tongue pressure resistance exercise using
the Towa Oral Performance Instrument (IOPI). IOPI was used for a change in muscle strength of the tongue, and
VDS & ASHA NOMS based on VESS were used for changes in the overall swallowing function and dietary stage.

Results : The experimental group, which underwent tongue pressure resistance training, did not have a clear

difference in tongue strength, swallowing function, and dietary stage effect compared to the control group. The
results were as follows. 1) There were significant differences between the experimental and control groups in the
muscle strength change at the anterior and posterior of the tongue (p<.05). 2) There were also significant
differences between both group sin terms of change sin their swallowing function and dietary stage (p<.05). 3) In
addition, variations before and after intervention showed no statistically significant difference for either group.

Conclusion : This study was unable to verify the effect of tongue pressure resistance training on the muscle

strength of tongue, swallowing function, or dietary stage of chronic stroke patients with dysphagia when compared
with the results of the control group. Future studies should verify the effect using a protocol with a modification
in the intervention period and amount of training.

Key words : Dysphagia, lowa Oral Performance Instrument, Resistance training, Stroke, Tongue
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