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Al71ell skl HH3 A RS sfa ool &

s AU dsls 2ol T 238tHBeom,
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(indirect) X122 Y& 4 JTHChoi, 2008). 47 ol
S

185K ABA PR

&
AAT ANARARE 8 o) W FEwlel A
H =

A& FAsts WHoR A7ASE Foto] $5E
BEAe SHES At & A5S dieh,
A 7sel #elske A AAES ASs] $EiA
A-&¥thYoon, 2011). A71A=A® F 7P 2] A
S5 e 871715 19973 Freedol 98 & 4
M A9A A7IAFAE7]Q] VitalStim e 2, 2001

u=r FDA <9& & ul QItkFreed, Freed,
Chatburn, & Christian, 2001).

AT A7IAFA R G digh AT vhegst
A8S oo o|Folx i QthFreed et al, 2001).
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Table 1. Characteristics of the subjects

Characteristics Control(n/%) Experimental(n/%)
Gender Male 8(80.0) 8(80.0)
Female 2(20.0) 2(20.0)
Age 30ys 1(10.0) 1(10.0)
40ys 1(10.0) 1(10.0)
Sys 000.0) 1(10.0)
60y's 2(20.0) 2(20.0)
T0ys 5(50.0) 4(40.0)
80y's 1(10.0) 0(0.0)
Pys 0(0.0) 1(10.0)
Diagnosis Stroke 5(50.0) 6(60.0)
Pneumonia 3(30.0) 0(0.0)
Ependymona 1(10.0) 000.0)
Progressive supranuclear palsy 1(10.0) 0(0.0)
Lung cancer 0(0.0) 1(10.0)
Myositis 0(0.0) 1(10.0)
Parkinson’s disease 0(0.0) 1(10.0)
Deep neck infection 0(0.0) 1(10.0)
Total 10(100.0) 10(100.0)

A A FTIRNA A7 Gl Avel 47 A%

A1 oAt A 71 AA, Aol Al A el o
B ere b EA, A Vs AARRE HH e T4

A7 HAHVideofluoroscopic  Swallowing — Study; D of7 A
VESS)E Aldligh &}, A, Ao 25H A4 d7]

ASARIE F5E AL dA, AN w277} 7Fs st JEAE dus Eg gaa AA 7)Fd A
A7t A & R 37t Thsd A, vAlA, gaso] AUk AU ZAEAD. gAAEe T3
2ol gk A9s =3 543 WS olsistd oz =Zglo] fray Aoz Uy Fas=
o = A& = H3X = _ - =

ATE AT AR gl A £ RSV EAT 320 2 59y 492840 g8 gt F @
A= Bl BF VitlStime o] g8 44T A/AFARE B
S ZF 10Hon Wi dHS 62016549, EHd 270w Y= 30E7F 27} A S mzods

2 65556.04 2181
A87t ggE 9 RS gaow sk A B2 61.0+17.284H 5, & -
FAEe] G 5448 Table 13 2tk

Dysphagia who included in the
criteria (n=20)

|

] Randomly divided

Control group (n=10)
(NMES 60 minutes;
traditional swallowing therapy during 30
minutes)

Experimental group (n=10)
(NMES 60 minutes;

traditional swallowing therapy during 30
minutes + self swallowing exercise during

30 minutes)

Figure 1. Flow chart of study
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At thFigure 1). HIH e FA A7 HAE A
ofgta oJatel] ofa) AlBEAL, TA HAF A Vs
o] WstE dolry| S I AE 49 o) € 33
o] AYPAEAPE HH Q. FAl A HAY S B
A5t} wlt) e FA] A Aol AANVideofluoroscopic
Dysphagia Scale, VDS)9} #5-8<] & Z(Penetration
Aspiration Scale, PAS)Z A 3)at9it).

3 A =7

1) HIEI2 FA| A2 Foff &
Scale; VDS)
HIT Q. FA] 4] Aol e n
AP A BAREE A Ve E
Paik, Park®} Kwon(2008)° ¢J&] 7ft= et A<

Hdip closure), &4l

=(Videofluoroscopic Dysphagia

A (bolus formation), 7]

HHAL 2 (triggering of pharyngeal swallow), 3571

Aol #He E(vallecular residue), 3F A<(aryngeal
elevation), ZFF8e%9 FoE(pyriform  sinus

residue), 792 2 A (coating on the pharyngeal
wall), 215 %3} Al7Hpharyngeal transit time), &9

(aspiration)s B7Fetal F7F =55 ;gng]
AT A -éﬂ-.CL g]u] 3o} x}x—]]a} 7} &=y
T = Table 294‘ 7Lq_ ]QO l]E_/\] )\Lyl x}oH xit_/]
91.0%0°]1, Eol%= 920%°]tHHan et al,

Mg A

s
WU E =

) E&-&¢! M Z(Penetration Aspiration Scale; PAS)
AEE vt FA A AAF A TEE
= HAFY FJ& FEs] f13 HEo]th(Rosenbek,
Robbin, Roecker, Coyle, & Wood, 1996). &4 &2 7]
T Y o, e o), wE wgd uet dATE

(masticatjon), Qﬁg%(apra)da), ol A H=E AARHEY & SHHAZ 19A= ;g)b]', 2-5A= X;:]'/é\‘,
(tongue to palate contact), "% - (premature 6-89l= F9lo® WY WAV EeaE A A
bolus loss), 77 %3 Al7Horal transit time). AH ool Arrt Aehs ondith HH5-52 HE=o A}
Table 2. Videofluoroscopic Dysphagia Scale(VDS)
Parameter Findings Parameter Findings
Lip closure Intact 0 Triggering of Normal 0
Inadequate 2 pharyngeal swallow Delayed 45
None 4
Bolus formation Intact 0 Vallecular residue None 0
Inadequate 3 <10% 2
None 6 10-50% 4
>B50% 6
Mastication Intact 0 Laryngeal elevation Normal 0
Inadequate 4 Impaired 9
None 8
Apraxia None 0 Pyriform sinus residue None 0
Mild 15 <10% 45
Moderate 3 10-50% 9
Severe 45 >50% 135
Tongue to palate contact Intact 0 Coating on the No 0
Inadequate 5 pharyngeal wall Yes 9
None 10
Premature bolus loss None 0 Pharyngeal transit time <1.0s 0
<10% 15 >1.0s 6
10-50% 3
>50% 45
Oral transit time <15s 0 Aspiration None 0
>1.5s 3 Penetration 6

Aspiration 12
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ARE ANFEE 57.0-75.0%0]31, HAF AHA AFEE
74.0%°]tHRosenbek et al., 1996).

&8 AAT A7|AE 82 VitalStim(Chattanooga
Group, Hixson, TN, USA)S 3537t 604 5 53] vt
AL, 60 F 30 T ATAH A AGAEE W

P AAT A7IAFARE VitalStimes 3

T3k 60 5 53] Woka, 607 T 30w dEH

1) AdZ2 MI|XFA =

AR A7NAFAEZ AEH VitalStime W5
FE o83 24 WA ow Y Ade § 23
2w Apolo] gyom BAsa thE 1709 A
W

HAZ I} B Afolo] 4=

i
o o Jfm

)
o
i

f
4
m
e

o]44  vHrectangular symmetric biphasic wave
mode) & 8k1aL, FiE 80Hz, 3 7] & A5
T00usec, A= #2 300usec, 2 A= Abo] A2 100
psec® gulol]l AAH S ARSSIsTh A9 Ak
= OmACIAF-E 05mA7ZHA MA el &e] didart 4l
3 B3 slol B8 $AFw 4o Evtal R4
U2 A glo]l & FFe] wor gld wrbA &

AT

Figure 2. The placement of the electrodes

7] 9 (supraglottic swallow), =2 A (effort swallow)
I A 2EE ALet] e 48 e &4
S W9tth(Kanai et al, 2009, Logemann, 2008;
Shaker et al., 2002).

3 A M 2 =20
A7} A7 % ZTRIYL Burditt(2007), Hardy <}
Robinson(1999), Kanai 5(2009), Logemann(2008),
O'Sullivan(1990)¢] #A55 <AZ FA4sH8th 9 &
[e)

¥ @
£5 S9w, AFF SFow Ay A4 % 3 7|
A% 9%, A e ©F, 17 &%, £F 259
A A BUoR AR A 1B A8 Pl o
o eAtz Addel gAde A48 & JEs
sk @ B4 9 358 wustel AAHEE a9
o AME A7 A £F Z2de Table 39 2

Figure 3. Self swallowing exercise program
with neuromuscular electrical stimulation
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Table 3. Self swallowing exercise program with neuromuscular electrical stimulation

Structure

Exercises

Jaw Press on the center of chin
Protrusion — Retraction

Opening
Lateralization

Cheek

Press on the cheek

Pull back toward ear
Close lips and push air into both cheek cavities

Lip Protrusion - Retraction

Lateralization

Elevation - Depression

Press
Suck

Tongue
Lateralization

Protrusion - Retraction

Elevation - Depression

Soft palate
Gargling

Elevation - Relaxation

Pharynx & Larynx

Vocal fold adduction exercises

Tongue base exercises

Falsetto exercise
Cough exercise

Breathing exercise

Saliva swallowing

Supraglottic swallow

Mann-Whitney U testE AF&stdon, A H¢
RS0 A 7)1%5-S blasly] ¢4 Wilcoxon signed
rank testE ARSI BAA FoeEFe b2 A

Aahelet,

N

o off

el Fol7k gof 44
FA A F 2 41 )

e
e FA A e e

|

1o
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Table 4. Comparisons of the swallowing function on both groups

Parameter Control Experimental Z p
VDS Lip closure 20£.63 .00£.00 -1.000 317
(score) Bolus formation 2.10£2.02 90+1.44 -1.420 156
Mastication 2.00+2.10 80£1.68 -1.371 170
Apraxia 30+ 90£1.26 -1.3% 163
Tongue to palate contact .00£.00 .00£.00 000 1.000
Premature bolus loss 60£1.26 1.05+1.73 -600 549
Oral transit time 1.50+1.58 1.20+1.4 -438 661
Triggering of pharyngeal swallow 3.60+1.89 2.25%2.37 -1.371 170
Vallecular residue 4.20+1.47 4.60£1.35 -.622 534
Laryngeal elevation 3.60+4.64 3.60+4.64 000 1.000
Pyriform sinus residue 8.10+4.13 9.90+£2.34 -1.125 .260
Coating on the pharyngeal wall 9.00+.00 9.00£.00 000 1.000
Pharyngeal transit time 2.40+3.09 3.00+3.16 -438 661
Aspiration 6.00£4.89 7.80+4.05 -.8%6 392
Total 4360+20.96 4500+13.75 -492 622
PAS (level) 3.80£3.12 470£2.86 -780 435
VDS: Videofluoroscopic Dysphagia Scale, PAS: Penetration Aspiration Scale
e d, ook e HE FFEe 9 g4, <l 4, N MT U= Ao A2 7|s A0
T oo AREE FA A5 Aerh 2ska, 5ol bS]
A4, A7), AdF, nds 7F 74 3 AL A
B RS FAAE RAR AL e s geaa s g6 A
gelont $RAARS Aok, zpdesel el Lo 0 T T L e ey A
I FHANME FoA AolE BAHp<B). A A o] WE gEu A& Fol Awdd = 3w o
FAEEL AR A BAAeR AR AlE oo
Holxl&= &t A A% HyQ FAl A Al
Aol A5 Hwe] ME Table 63} 2.
Table 5. Control group’s changes of the swallowing function
Prarmeter Pre Post 4 J2)
VDS Lip closure 20£.63 .00£.00 -1.000 317
(score) Bolus formation 2.10£2.02 1.80+2.09 -1.000 317
Mastication 2.00+2.10 1.60+2.06 -1.000 317
Apraxia 30£HA 30£.94 .000 1.000
Tongue to palate contact .00£.00 .00+.00 .000 1.000
Premature bolus loss 60£1.26 60£1.26 .000 1.000
Oral transit time 1.50+1.58 1.20+1.4 -1.000 317
Triggering of pharyngeal swallow 3.60+1.89 3.15+2.17 -1.000 317
Vallecular residue 4.20+1.47 3.20£2.34 -1.890 059
Laryngeal elevation 3.60+4.64 2.70+4.34 -1.000 317
Pyriform sinus residue 8.10+4.13 5.40+5.10 -2.121 034
Coating on the pharyngeal wall 9.00+.00 9.00+.00 .000 317
Pharyngeal transit time 2.40+3.09 1.80+£2.89 -1.000 317
Aspiration 6.00+4.89 3.60+5.06 -2.000 046"
Total 43602096 34.35+24.16 -2.207 027
PAS (level) 3.80£3.12 3.20£3.01 -1.890 059
VDS: Videofluoroscopic Dysphagia Scale, PAS: Penetration Aspiration Scale
“p<.05
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Table 6. Experimental group’s changes of the swallowing function

Parameter Pre Post Z p
VDS Lip closure .00£.00 .00£.00 000 1.000
(score) Bolus formation 90+1.44 60£1.26 -1.000 317
Mastication 80£1.68 A40+1.26 -1.000 317
Apraxia 90+1.26 45+1.01 -1.342 180
Tongue to palate contact 00£.00 .00+.00 000 1.000
Premature bolus loss 1.05+1.73 90+1.61 -1.000 317
Oral transit time 1.20+1.54 90+1.44 -577 564
Triggering of pharyngeal swallow 2.25+2.37 1.80+2.32 -1.000 317
Vallecular residue 460+1.35 3.80+1.75 -2.000 046"
Laryngeal elevation 3.60+4.64 2.70+4.34 -577 564
Pyriform sinus residue 9.90+2.84 6.30+3.14 -2.530 011
Coating on the pharyngeal wall 9.00+.00 9.00£.00 000 1.000
Pharyngeal transit time 3.00+3.16 3.00+3.16 000 1.000
Aspiration 7.80+4.05 6.00£4.89 -1.000 317
Total 45.00+13.75 3681977 -2.100 036"
PAS (level) 470£2.86 3.70+2.83 -1.156 248

VDS: Videofluoroscopic Dysphagia Scale, PAS: Penetration Aspiration Scale

‘p<.05

Table 7. Comparisons of the difference of pre and post swallowing function on both groups

Parameter Control Experimental 4 p
VDS Lip closure 20£.63 .00£.00 -1.000 317
(score) Bolus formation 3094 3024 000 1.000
Mastication 40+1.26 A40+1.26 .000 1.000
Apraxia 00£.00 45+1.01 -1.451 147
Tongue to palate contact .00£.00 .00£.00 000 1.000
Premature bolus loss .00£.00 1547 -1.000 317
Oral transit time 30£.94 .30£1.70 -.04 957
Triggering of pharyngeal swallow A45+1.42 A5+1.42 .000 1.000
Vallecular residue 1.00£1.41 80£1.03 -175 861
Laryngeal elevation 90+£2.34 90£5.10 -.04 957
Pyriform sinus residue 2.70+3.14 3.60+2.84 =755 450
Coating on the pharyngeal wall .00£.00 .00£.00 000 1.000
Pharyngeal transit time 60£1.89 .00£.00 -1.000 317
Aspiration 2.40+3.09 1.80+5.69 -171 865
Total 9.25+8.62 9.15£10.94 -192 348
PAS (level) 60+£.96 1.00+£2.94 -530 596
VDS: Videofluoroscopic Dysphagia Scale, PAS: Penetration Aspiration Scale
A 7153 % A0l wabtelehs A nusHn
V. T & N AEA 47 ABARRY Fol AFe v)AY
= dA4%= Rusy vkKushner et al, 2013
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(Kang et al, 2012; Lin et al, 2011). Kang 5(2012)¢] o=z A

Agd 2F ) sl wod WaE AEol
AT Azl B AT Ade] Aol FUHH R A B5s & T AT mEkA, delA A A
B AN A FA AL AR £FS A8 A AFARE 48 W $Agew 47 ARARE
33 A7k Aol WSl Zlow ARE B AT ] Agsks A FHste, 49 Aol O o
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7 s A ALSs W BdAelge s L 3 Aot e FHEs vheltk:
& AATH
oA Ae oA FF AL e S
ol AL RS hdoz slar glo} BE A & Reference
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A A e A TlselM el Apelrt glgle Barer, D. H. (1989). The natural history ad functional
U el Aol7k glof o] A At w3 consequences of dysphagia after hemiplegic
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o]F o]FoX|= AFoAE ol AFHES Hesh and Psychiatry, 52(2), 236-241.
A7k daste]et AR Beom, J. W, & Han, T. R. (2013). Treatment of
dysphagia in patients with brain disorders.
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V.2 B 56(1), 7-15.
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Abstract

The Effect of Self Swallowing Exercise Program with Neuromuscular Electrical
Stimulation(NMES) on Swallowing Function of Dysphagia

Yoon, In-Jin", B.H.Sc., O.T., Kim, Du-Ri*, B.H.Sc. O.T., Cho, Young-Moon®, B.H.Sc. O.T.
“Dept. of Occupational Therapy, Seoul Asan Medical Center

Objective : The purpose of this study is to investigate the effect of self swallowing exercise
program with neuromuscular electrical stimulation(NMES) on swallowing function.

Methods : Subjects who were diagnosed in dysphagia were randomly divided into the control group
or experimental group. Both group were received NMES during 60 minutes with traditional
swallowing therapy during 30 minutes. Additionally the experimental group was received self
swallowing exercise during 30 minutes. We invested subject’s characteristics through medical chart.
We used VDS(Videofluoroscopic Dysphagia Scale) and PAS(Penetration Aspiration Scale) for
assessing the swallowing function.

Results : There were not significantly different in both group’s pre swallowing function. The control
group was significantly improved on pyriform sinus residue, aspiration, and VDS total score(p<.05).
The experimental group was significantly improved on vallecular residue, pyriform sinus residue,
and VDS total score(p<.05). Both group's difference of pre and post swallowing function were not
significantly different.

Conclusion : Self swallowing exercise and traditional swallowing therapy with NMES and traditional
swallowing therapy with NMES are positive effect on swallowing function. The self swallowing

exercise 1s not effective factor.

Key Words : Dysphagia, Neuromuscular Electrical Stimulation(NMES), Self swallowing exercise
program, Traditional swallowing therapy
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