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The Effect of an Exercise-based Swallowing Training Program
for Nursing Home Residents with Stroke

Bang, Hwal Lan" - Park, Yeon-Hwan?

DThe Research Institute of Nursing Science, Seoul National University, Seoul
?College of Nursing - The Research Institute of Nursing Science, Seoul National University, Seoul, Korea

Purpose: The purpose of this study was to develop a training program for swallowing and to test its effect on swallowing ca-
pacity and nutritional status among nursing home residents with stroke. Methods: A swallowing training program was devel-
oped by literature review, expert validation and a pilot test. A pretest and posttest quasi-experimental study design with non-
equivalent control group was used to evaluate the effectiveness of the program. Swallowing training was conducted for thirty
minutes, three times a week for 8 weeks. Swallowing capacity including dysphagia screening score, swallowing symptom
questionnaire and tongue pressure, and nutritional status including body mass index and mid arm muscle circumference were
measured at the baseline and at 8 weeks. Results: The exercised-based swallowing training program consisted of oromotor
exercise, expiratory muscle strength exercise and effortful swallow. The participants were 77.2 years old on average. At the
completion of 8-week program, the experimental group showed better scores in dysphagia screening (p=.039) and swallowing
symptom questionnaire (p=.004) and a significant increase in tongue pressure (p=.003). Conclusion: The exercised-based
swallowing training program was safely applied to nursing home residents with stroke and showed a significant improvement
of swallowing capacity. Further studies are needed to identify its effect on the nutritional status.

Key Words: Long term care facility, Stroke, Deglutition disorders, Training program, Nutritional status
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et al,, 2013), =& 55%(Marik & Kaplan, 2003), Z12]aL o}
Tk 51.0%(Lin et al., 2003) 2 7] RaLE|2)

Astdol dele= YAk TFsA) ZAFABAL GUAE o T
A1 PH o2 I == Al oA o] AN, Q1 QA ol
o1& Qo] A&EZ o5 A} o] Agt=E o] glof(Tanner,
2010), Aatoll FrHEo] Edole Bk A5 FAl
7} 7] o] Fo|RAA] k= Aot Aol = Q1 A7}
UER}7] & 2AF AR TEA AEel| 3] glom, 7%—,—.1_
A} B2 ARME Bul= s ARE =Rl e A o] F-osk A

o 2A Aspgelol thet AMH SAE AlFT F 2
Zdzto|ck(Tanner, 2010). 3FARF 2A| Ash7gol #A
IFAY FREE H2 Fog ZAEITHPark, Kim, &
Hwang, 2000). F3 =1L 9= A 8= "2Isks9
I SAE FH el wele] A {5 AR, =
Q1 Aapdoll dejztar B oot I olfrE n&3 AFA|
Zo] RES E31 9l7| wjol|(Park et al., 2006), =21 Q%A
oM t3APL dabgel & A=A o= dAelehr] $g =282
T3] 7t A o] Baghs o 4 vt

sl HEA0 2 S, S

L
=1t

=1

o
A3

-

P A= vz}

At B 25 95, e, AR, AR, & 5
e —IE-SHQ‘H:]'(ROI')I')IHS etal., 2007). &% $1& o]
714 F9 57 EAEA &L Folle SAES 0%
BhA] ek 7P Z¢l Who] ehAslth(Sapienza, Wheeler-

Hegland, Stewart, & Nocera, 2008). 3¢} 779 55 5
Ao sk dakx g Aot A T2ES ASH 02 34
o|BR A7|HO R dstr|so] I&EEE 23t JItk(Rob-
bins et al, 2007). 93}-2-5-2 E3) 215} ¥ Z5o] A3l
H TR Aot B2 =919 Ffol= dalrlsol &
FEch(Logemann, 1998). &=ollAE st 252 78l
5 WA 71E 288k SA 39-(Carnaby, Hankey,
& Pizzi, 2000)7} &aA 8= o], Aslgolzt i =
(Lazarus, Logemann, Huang, & Rademaker, 2003), & ¢+
go| Z7}8}aL(Robbins et al., 2007), QY7 /A==
A3 (Lin et al,, 2003)7} B = Qic}, ) dstAtof] A7+
A AF =919] Ashgol 188 FAHPark et al. 2013)
A A (Park & Kang, 2002), €18} €A 8 Fofjo] tf
37270 o] FA Z2aRS 71 A7H(Kim, 2011) 5
o] i}, 2y Park¥} Kang (2002)2] A= ds17]% 7
A 27 DA RS A8sk itk Algke] ¢laL, Kim
(2011) 9] = A& shtel S8d PH= oh7A &
L Aste] 7} dAleA ek 7 Qe BAIE 72 FE0 R
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AlEskste] skl qlo] AAl A8k dl ofeleol ot
T7% ot 85 (Kang, B. M., 2012)o|u} 34E 733} & 47
O1F 52 WHsh= SA(Won, 2012)2 283 H2o] o
TollMe AT )%o] s, FgHo] Zrstar, 74
QtaZHo| e A9E EARISHIARE, e o= o
T-(Carnaby et al., 2006; Lin et al,, 2003; Robbins et al.,
2007)9} PRV AR 374 HEFTHAE IFeR o]FoA,
Aol AT HEF w2l tPo = she <lsbgel 2l
AT R Jaolr
=l a Aol ool F4ls) 5

L
A FQ AP AT

m
i
0,
X
2L
£
fo

Lot rf e

—-uﬂ?l' WS °]‘:]'(bu1ter & Easterhng, 2007)
S AR 250 i T S e
e 257 A9 A8S 4o ﬁi
TRTEE ‘%k’b]"‘]?-__] oith(Burkhead, Sapienza, & Ro-
senbek, 2007). X—*.aff} BEZ A AR 5 A2 804 o)
o] 2okt RIS EFIA BE Atielx] aAoln
Z(Burkhead et al., 2007), & T 1 SR o=
o} 9 Z2TPL Pehe 2ol BT Ao e
279 ol £o FAE A4k A DB5Ae} A
oA A& 382 0]7] wjEol|(Suiter & Easterling, 2007),
AV ] Adste] gtao] 22 2A S 2te
2 3APL TRt ot 1 =2 afo] JitEa 1 &
31].7]- 747-1211;].@ Eﬂp;]. A]]’,Hoﬂ X]J—ZJ_i -—-o-]],].‘—! 9=
=Qlackapd e }:@ﬂ%ﬂl’ﬂ 4842 —’F— W 740]‘:}. w2}

e FHe

J M=
% Q57 A 4a 5 Aslrlsat Gopdelol vl X w3}
= glslas} gt
2, 7=

2 o] B 1gl 30&4*44 Wy H Agol g+
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1. H4A

B A7E vl dE2T AT AP A (quasiex-
perimental pretest and posttest design with nonequi-
valent control group design) 2, APA7AALS} S2] F 459}
8%l AL St

2, A

WA MEFe 2 AR ol aehAe] AFoH:
7654 o1 129l S W] FEgeh. AAdEA 5 o]
A, A9 1009 olge] =l 9 F olE Sgehe 14]

A& dol ZEshaL, TAY] Bits AR Hsto] & 52

AFTo R, oA L

oz wiAsgint. & Al
& A 6714 o BFstaL, QA
S 3t on, 7w SAES A
3}, odelEd TS B meE & e A FollA A
T BAE olsistaL Fofsl7 | AW o & FoJgh A= i
A= sk irt.

WAL = G*Power 3 29| statistical power
analysis 23, $&4%, ol 05, 48492 7, 3¢
TE AAITNE 4 W 7 14808 AEFHA oW FA
7R} A 7bete] 7} o 207 0.8 s olrh. AT
ol 25 3123 SA| oA A o] A7 2AT 1307 5
AR 71E Bt tl A 3990l o) 1L 3# 2lol&
Alzksto] A= AaL, 182 FodE AReHitt. & 852 A
BT, T2 A8 AR A G 45§, 2 8F T A
27GE AAsHtt AdTelA 2o] MY Jd3 Avt=
Eadtlomn tixaeiE 190] fdate] HEAoa 34
3o A E 4 ol g5tk (Figure 1). @382 AT
11.1%, tiZ2- 5.2%33Ch.

Potential participants (n=130)

|

Assessed for eligibility (n=39)

I

Enrollment

(n=37)

Excluded (n=2)

+ inclusion criteria not met (n=1)
+ Refused to participate (n=1)

Non-random,
Allocation upon floor

“

-

Experimental Group Control Group
Swallowing Training Care as usual
Program (n=18) (n=19)
Follow-up Follow-up Follow-up
data collection (n=18) 4 weeks data collection (n=19)

Follow-up
data collection (n=16)
Lost to follow-up (h=2)
(hospitalization
& discharge)

Follow-up
8 weeks

i

Follow-up
data collection (n=18)
Lost to follow-up (n=1)
(hospitalization)

]

Analyzed (n=16)

[ Analysis J

Analyzed (h=18)

Figure 1. Study flow.

Vol 21 No, 2, 2014 87



urs

3. 28 34 Yot 2 Z2OH
At FH 2L 7 2 & &5, 123, ¢
He)7], =5 dste T (Table 1), A AT 2L
B3l 2ATE] B2 WS FE ] =l QA T34t

7F 8olsHA A & Sl=
82 sk, Agelsts Aot A gArE 23
FEZHDE ARE2 AAA, Aol ol Aor Hrhd 7]
< A3l A& TS -5 0] e dEeEIE kst
T3t det. A -8-& Sl T2kl oA S Al Alsko] Al
oS Felsta T2 aWS At

o]
o] 99| g0l EirkKang, J. H.etal, 2012). oI5t &
go

3] sfjof gt (Burkhead et al, 2007; Lin et al, 2003). 8
B2t dFYol 39, shFol 33], 13]of] 101 vHE3)
Ash=(Sapienza et al., 2008) =& AJ3Ys}e] ds}7]%
o] g31= SelIgt A A7 (Kang, J. H. etal,, 2012; Lin, et
al., 2003; Robbins, 2007)& ZAZ & o= 85F 9k,
Aol 3%, i 13], 3] & 5 T2 2 103] vh=Esi=
= 5Hgich Z2aHe 9 ¢, 5 240 307 B} AT 2%
AP o] FA AN & A7 Jdsint. A td A= &

%3

Table 1. The Exercise-based Swallowing Training Program

=

=

- drolg

=

2714 Agko] 2k Fol aofuFALe] g2 o} o3l 7]
U 2 uagsto] sl Fo] FAMe ol T2 13l ol
ahgick. 2 7] 13)7]olf= A4 27 2 ot} #A T2
ol that e ok F e Bol a1 AL AE 1
o}, 23)7) Pl vla] 2 g0, AAlsl A st 2.9
ol Uk 71t ololrlE el melakar, oflsh Be) 7

sfo] ot} F B FHlehES stolt. &

7}t gptct s|=ue o) atsi Algst

A4 2lstn Felstgich, E2ay Alas} ol e ¥
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&
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i
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i
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o
i
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32 1

Z2 IS YT 8F 233)7] FU EHES A

4, AR

1) 98}7]%(Swallowing Capacity)

(1) o¥spgol AHAAHGugging Swallowing Screen,

GUSS)

A AstAARE TAUIE ZPshEA] vt
= A= AF1A 8] sl
A 2088 dabdell fde] gl delela, A
ol drE sl o] =2 Ao R Frigitt |
Al Trapl 5(2007)2 WA1733] 938} HFiberoptic En-

BEE Hkshe

of

Week  Session Contents Time (min)
1 1 Orientation Introduction of the program 30
Demonstration of exercise and maneuver
1-8 2~24  Opening Warming up by saying hello and singing 5
Stretching arms, head and neck muscle
Start playing the video clip
Swallowing Oromotor exercise - Lip - ROM & resistance exercise 20~25
training - Cheek - ROM exercise
program - Tongue - ROM & resistance exercise
- Tongue Base - ROM exercise
- Mouth - Opening
- Jaw - ROM exercise
Expiratory muscle strength - Expiration & coughing
exercise
Maneuver - Effortful swallow
Closing Closing by singing and clapping hands 5
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doscopic Evaluation of Swallowing, FEES)E A& 3}
B EE B7FsE AL, RIZHE 100%, 5015 64.3%, Fd%
& 81.5%, w73 <& %= 100%2 Harst ik, SRt A=
= k=835 (p<.001) QaL(Trapl et al., 2007), & 7-ol|x
AR 2F YAE7E 90% o), Cronbach's o= 743t}

=79 ARS-S Sl AAA Al AL 5902 AT

(2) 9¥8} S2H(Swallowing Symptom Questionnaire, SSQ)

HE% VAt Aeek dakgele] 342 B3] 9
8] Nathadwarawala, McGroary9} Wiles (1994)7} 7023t
1628 AEA R, ool & Holi= 8%}, 53 2x2 o
sk spako R Ho] o P47} HesE dabrlsol £
2 A& ulgt}. Lin 5(2001)9] el WEEGE
r=.98, TAEZE r=.67°]tt. & A7-olM= Cronbach's
a=7701t}. =72 AR-2 Sl AR AR S
okt

(3) 3J%t=(Tongue Pressure, TP)

&9tel2 olo] 99} 74 4=3) 7]+(lowa Oral Perform-
ance Instrument, IOPI) 2 &43} It} IOPI+= Blaise Med-
ical (Hendersonville, TN, USA)2] A|Z(Model: AP5360)
o=, 3] Hof 28 ¢ Huhs IS 5 Uk(Clark,
Henson, Barber, Stierwalt, & Sherrill, 2003; Kang, B. M.,
2012; Robbins et al,, 2007). IOPIZ &#3} 3¢} o] 20
kPa o]atd wj QAs}gel7} Yekstrh= Robbins 5(1995)9]
Hate|| 27Aste] AAS 20 kPag 31 9S o 7737] st
Zofjol| 3t Eo] =7} 76%HrH(Clark et al,, 2003). IOPI=
HEA A==} #FARE A=ert Ea(Clark et al,,
2003) &S AR 0 7 ZHT = glo] A3l gk 4
A hole} 7hs & E 4 4 ltk. Clark 5(2003) €] 37ellA
ZAHAE A F & (inter-rater reliability)& 1=.95, ZAARY
A E| = (intra-rater reliability)& r= 97130tk 77471 <5171
o] AAAA = B FEAElG = (criterion related validity)
Er=49 (p<.01)~.79 (p<.001) Ft}. kPa 2 eI} = &9
o] S7kslH atrlsol FE AT B71etH(Kang,
B. M., 2012; Robbins et al., 2007).

2) 9% A (Nutritional Status)

B AT oM = A7 e AdS arefstal A A+ (Lin et al,
2003)& Farste] AAAZ o2 JPIEHE Frtets, AZ
Aot Ae2S-E T (Ahmed & Haboubi, 2010)¢] &4

(1) AZ2FAF(Body Mass Index, BMI)

AAFATE 71(H) 9} AT Bwy) 22 A&k AT
GAolE & AR ATE SHY 7 U= 7R=(WES-200) 24|
o] AFAIE ol83te] ZA3oH o} A gt ARE
ol ZAatoict. =le] A9 Ao}k ] Wisl, 284
g Qs A 715 SAsk=t Algto] 917 whell &
ATexE ol 7] AAY Aol E M-S we] 7] &
Ao 2 Aarsh= B SAAE o838t 718 45191
o} FZ9] i3l Lol 71 71 <712 E7kA] 9] Lol g B3
S S8 5 320l o] xRkl 739, He (em)=1.40 x B3F
A(cm)+57.8, oJ&}e] 79 Ht (cm)=1.35 X EZHA (cm) +60
o2 A 5 A AeFAS AR 4] BMI=Bwt (kg)/Ht’ (m”)
o] gt5=o] A AFAIFE ARESlaL, oo} - EfFF u]wlEts] o
A ofAlolR1E i de = 7%k Hnke] XIgy|E el whet BMI
18.5 kg/m?* PRk A AST, 18.5~22.9 kg/m* = AR, 23~
249 kg/m'= AAFL, 25 kg/mro|dE HIRkE o = 78}
et

(2) A25E9(Mid Arm Muscle Circumference, MAMC)

k2 Aol A HEA] 5719 e E719] S -9l ellA
A2tk E9(Mid-Arm Circumference, MAC)E A& &
Astal, A5 IEFHF (Triceps Skin Fold, TSF)&
A A& o]§3to] 23] SAT gho] AR S I F, & ¥
2] MAMC=MAC (cm)—.134 X TSF (mm) ]| gt3=0] Ak
SE=HMAMC)E AHE31 ST

5 Xtz+i

£ A7 7R RS $18te] st 2hs sl A
FA B Ale] 9193 (Institutional Review Board)2]
ANE Bl (5M S 2013-49) S QA Kie2l
SFAE| 2R A7Ie el gk Fol & 4 FARE TH
sttt A7l Foll AAEA AT 5 rh= AR o
T W8l thste] 7o XHE B3l tidAtellAl ArgstaL
AE FoAME B2 $ AFE st AsFH7IR
2013 7€ 109581 20139 99 9I7HAI =, 3 g Al el A
Fohe =31 T AT A AR 7IEel AdEhs Ejls &
ke AP g $AE B ARTHES AldE

ZARPE AR AT 078 BEEE so] 7

o o
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o= -

JH HolS PAtAL A2 BFEE fAlstazt sflem,
ST AR ALl i ZREZe HAJsto] 2ARE 7R 2
01—2— F2sfstarzt stgict. A1l B9 thdAete] ojaka
Foll BAE gh& wellis HaAh = QFRIALE B A
= st
T2 A8 A BE IR ATARIEA S A
Pl ADHAHGUSS), Aska-3(SSQF HFH(TP) 574
5 AAAZBMI, MAMO) ol thk AP 2AHE A8}t
FA 47 Folle AYHTP)E SAsH. 85 TAVE 27
2 5 dshol éjtg?df\}(GUSS), AsEHSSQ) = 8%
(TP) 574 2 AAAIZBMI, MAMO)-& Ale§3}9ict.

6. Xtz2M

FH% A== IBM SPSS Statistics 21 [SPSS Inc., Chica-
go, IL, USA] 220 g ZAslltt. 7 o QIALS g}
2 EAe NEeEA R 241819}, Shapiro-Wilk testS 53]
ZF o] AtAE AR 5, RS WA e (st
7ol AAEAAL A(GUSS), Aot FEEA(SSQ)) 2 F o+
2L Mann-Whitney U test2, A4S vl ¥
(TP), A ZZFAIF(BMI), 558 (MAMO)] 2] F+
AAL x’test, t-testE B30}, AT o 27
A A A 8F F W GUSS2E SSQO| W3t A+
Mann-Whitney U test2, ¥ BMI2} MAMC2] ¥H3}l A==

O:

)
m& r

o
= o
oft  JH

L A
ofy

Table 2. Homogeneity Test of the Participants’ Demographic and Dysphagia-related Characteristics

2wt

riok

Independent sample t-test2 #2135}t Y (TP)2>
A, FA 47 5, A 85 F HztE A7 A3l Re-
peated Measures ANOVAE o]g3lo] BAJ3190t). A=3k
o] Y& Aol A Aolsg

A

A go] e

1. ti&xtel

)

32 of Jlm

‘—é}ﬂ' AR 77149

Code % ﬂH 67.6%0%
Qolgirt. i
gz
%, th3
el Tisf A 5
%, 2 44.4%ch. B85 2
+2.717), thZT 6.39+2 81712 thzate] ok 7H-r7} =
WIARE BAH 0 2 folg Aol
8 04A0R e P okl 4 T FAYS
I3 ZHol7t glo] F ol F4
< (Functional Oral Intake Scale, FOIS)-Z,

55.5% E} HHTXM Apag
01.1%%ct. Ashgel &

£ A Bk

-|—4FE o}lu
o 1:0—10

pul

Eo] 7=

AL

¢
[0
o
@ o
2

r2
ol off o

Mo

A elstar A5t S
2 4 AH oz a= 05004 Akt

r
fo .

N
X in
= =

l‘-‘.J
W
[
S
=

3, <dalol 244

Astgiet. 5 A PR

o Exp. (n=106) Cont, (n=18) 2
Characteristics x“ort P
n (%) or M+SD n (%) or M*tSD

Gender Male 5(31.2) 6(33.3) 0.02 897
Female 11 (68.8) 12 (66.7)

Age (year) 77.06%=7.03 77.27%£5.90 0.10 923

Length of stay (month) 27.69+15.15 283*14.35 -0.23 822

Marital status Married 6 (37.5) 7 (38.9) 0.01 934
Widowed 10 (62.5) 11 (61.1)

Education < Elementary school 9 (56.3) 10 (55.5) 231 511
> Middle school 7 (43.7) 8 (44.5)

Diagnosis Stroke 7 (43.8) 9 (50.0) 3.75 .290
Stroke + other 9 (56.3) 9 (50.0)

No. of medication 481+271 6.39+2.81 -0.10 923

FOIS 5.63+1.02 5.89+1.02 -0.75 528

MMSE-KC scores 11.38+8.99 10.61+9.16 0.25 .808

K-MBI scores 20.30+24.65 30.39+24.02 -1.21 237

Exp.=Experimental group; Cont.=Control group; No=Number; FOIS=Functional Oral Intake Scale; MMSE-KC=Mini-Mental State Examination in

the Korean version of the CERAD assessment packet; K-MBI=Korean version of Modified Barthel Index.
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b‘]— Z/\é =

&2 ok Ay 2T B 2
U ot x]7] 5 E83 2871 D83 B o] s3shE Level 5

48 A5
3]

9] FFo 2 {93t Aol7} (It AA|FF(Mini Mental
State Examination, MMSE-KC) & 5 o] S23} gt} ¢1%]
ol met AP Ui s AR, B2 Ao s
sh= 0~1974 ol 3 H= tidA7E 1378(81.2%) o] 2L A|we]
Aol SFEE 20~234¢] 278(12.5%) 02 FAH I
93.7%7} QIA| 715l £AIE 2L At APTe] LA
2] 3t 7)1%5-H7HModified Barthel Index, MBS
uR, 9 o Aol sk 0-244 bk 129
(75.1%) 01 AL, 413 oJ& Q] 25~497502 29 (12.5%) &
2 FA A 87507} FAE o4 224 7)5role]
ok 2 APl Al St dlskgol B Sl of
BB 24 2o, T2 ol $AA O folg Aol ¢l
o % Ztke ST Aoz vehr.

5 £ T2 FYsh] A AT h2T e st
7153t GopElel et BAYL ST ke Table 33

2t} Ashgol AEAA H(GUSS)& A 15.064, dl
A 14,447, ekt ZEA(SSQ) A AP 4.274,

=T 5.814, AYH(TP)2 APT 17.40 kPa, 2T 23
kPag, F 19 Q7|5 A= 523 Ao 2 et} A
AFAF(BMD 2 BH7FE 7 2 BT A AlSol AL 4
S EYMAMO) & F - 7kl 2]k &fo] 7} glo]
B 523 A o= vehirt.

&2

[

o

t
Ef

2O M8 & fAIRte] HehISHt Y

xto| d5

w
0x re
[e][]
02

e |

=

tahgol ARPANGUSS) A5E A5t $d T2

Table 3. Homogeneity Test of Outcome Variables

55 AT A9 14.11-60M 17.13H 2.2 F7FehlaL
Z70] 749 14.8970|A 133307 7HAaste, st &
sz A A3} Fo] GUSSe A4 Wsh= A} o)

o2

ofN N

o] Zkoll f-2] @k Zpol7} UATHZ=-2.06, p=.039). 15
2 ARA(SSQ) At FH 2R aP Fe T AP
4597 0M 3.607 0= ZHAstglom, x| 4
58146l 6,563 2= F7Fstod, SSQ2| A Wsh= AT
J)r izt Zhell 9] gk 2bol7} UATHZ=-2.86, p=.004). A
AFAGFBM)E ot F8 22 aW F5 T AP 1875
oA 18,672 Z+43lg e, 2T 19.66004 19,492 7+
Zaksint. AR S EIMAMO) = AT 749 20.09 cm
oA 20.47 cm=z SV, tiFT2] A= 21.60 cmeol]
A 21.80 cmo.g =75}, a8y 935 3 =g
£ A3} 3o BMIS} MAMC®] W3} A= F 7 7ho) $A14
© & foJ3t xpo)7} QI2dTH(Table 4).
st ™ Z2ao] SYE(TP)ol| mX= Ed= AR
ZAW} FA 47 F, 2E|al TA| 8F ] Y HE vHESA
AR (Repeated Measure ANOVA)Z A4S0} 28
0] 739 39t E L AL 18,74 kPa, 28 45 5 22 36 kPa,
g3 Ag 8F Fof| 23 43 kPaR ZF7FstQoH, thxTe]
A9 AFA 2295 kPa, 45 3 23 kPa, 118]al 8¢ Fof=
23 .28 kPa 2 W3}slgr(Table 5), & 9] H5l $H =21
H 28 159 vish= SAA 79 o] wsAkgof f-of3h
ztol& Hof Fok 7+ A7) wh2 3{%ke o] wistell= frolgt
z1o)7} el (Table 6).

Lo

4

o

Mk

¢

= 9
APl HEFTH 22 G TAIE 711 tidAtel
A B FAR, 53] =agAldel AFshs =l v
+ T8 AgEAlelth, 2 Aol vt dshdel &
A Folr 2A 20l 3L, Aol BolsH, F19] ¢]

Exp. (n=106)

Cont, (n=18)

Variables Categories D D) Zort P

Swallowing capacity GUSS 15.06+5.25 14.44+4 30 -0.63 551
SSQ 4271400 5.81£3.58 -1.26 216
TP (kPa) 17.40+£12.01 23.00+8.34 -1.41 160

Nutritional status BMI (kg/m°) 18.70+3.75 19.90+3.71 -0.93 338
MAMC (cm) 20.17£3.24 21.78+3.33 -1.42 165

Exp.=Experimental group; Cont.=Control group; GUSS=Gugging swallowing screen; SSQ=Swallowing symptom questionnaire; TP=Tongue
Pressure measured by Iowa Oral Performance Instrument; BMI=Body Mass Index; MAMC=Mid arm muscle circumference
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Table 4. Comparison of Mean Differences of Outcome Variables between the Experimental and Control Group

TO T2 Difference
Variables Categories Groups Zort p
M=+SD M=*SD M=*SD
Swallowing GUSS Cont, (n=18) 14.89+4 .52 13.33+5.09 -1.33+2.70 -2.06 .039
capacity Exp. (n=15)" 14114572 17.13+4.73 1.67+3.48
SSQ Cont, n=16)"  581+359 6.56+4.35 0.75+1.29 -2.86 004
Exp. (n=15)° 459+4.11 3601346  0.67+135
Nutritional ~ BMI (kg/m’)  Cont. (n=18) 19.66+3.76 19.49+3 .77 -0.22+0.52 1.34 192
status Exp. (n=10) 18.75%3.64 18.67%3.70 -0.03+0.32
MAMC (cm) Cont, (n=18) 21.60+3 .32 21.80+3.09 0.03+1.10 0.84 406
Exp. (n=16) 20.09+3.08 20.47+2.89 0.30+0.77

TO=Pretest; T2=8-week post-intervention; GUSS=Gugging swallowing screen; SSQ=Swallowing symptom questionnaire; BMI=Body Mass Index;

MAMC=Mid Arm Muscle Circumference,

"1 subject in the experimental group refused GUSS; 2 subjects in the control group refused answering SSQ; 1 subject in the experimental

group refused answering SSQ.

Table 5. Tongue Pressure of the Experimental and Control Group

TO T1 T2
Variable Groups
M=£SD M=£SD M=SD
TP (kPa) Cont, (n=13) " 22.95%9.06 23.00%9.09 23.28+8.86
Exp. (n=14) 18.74+12.36 2236+13.56 234341330

TP=Tongue pressure measured by lowa Oral Performance Instrument; TO=Pre-test, T1=4 week post-intervention, T2=8 week post-intervention.
's subjects in the control group refused tongue pressure measurement; 4 subjects in the experimental group refused tongue pressure measurement,

Table 6. Repeated Measures ANOVA of Swallowing Training Program on Tongue Pressure between the Experimental and

Control Group

Variable Source SS df MS F p
TP (kPa) Within-subjects Time 91.09 1.63 55.75 9.46 .001
Time X Group 72.66 1.63 44 46 7.54 .003
Error 240.83 40.85 5.90
Between-subjects Group 4978 1 4978 0.13 718
Error 9,355.34 25 374.21

TP=Tongue pressure measured by Iowa Oral Performance Instrument, ANOVA=Analysis of variance.

Aspgoll Am Aol SAES A AFIHEA "]33 sh=
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FEAANAl 283 o] A3 Aol e} fAKs I =9
95} (Carnaby & Harenberg, 2013), 7742534 &35
1 =8 A5k (Kang, J. H,, et al,, 2012), 7732HHL-5(Kang,
M., 2012)& H-83F A7l e sty lsol
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