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Abstract
Background: Endotracheal intubation is life-sustaining procedures but their presence
can complicate resumption of oral intake. The prevalence of swallowing dysfunction
post-extubation has been reported to occur in between 3% to 62% of those patients
intubated longer than 48 hours, particularly for patients who are older and sicker.
Purpose: The purpose of this study was to compare levels of swallowing function and
oral intake over time in younger (20-64 years) and older medical patients ( >65 years)
with prolonged oral intubation (>48hours).
Methods: A prospective observational study was conducted. Patients with
neurological disease, oropharyngeal structural deficiency, and tracheostomy were
excluded. Data was assessed within 48 hours, 7", 14™, and 21 day post-extubation.
Swallowing functions were measured by the tongue strength (tongue elevation and lip
compression), Repetitive Saliva Swallowing Test (RSST), Three-Step Swallowing
Screen (3-SSS), and Functional Oral Intake Scale (FOIS).
Results: Sixty one patients were enrolled with 59% (n=36, mean age=76.1 years)
being aged 65 years and older and rest of 41% (n=25, mean age=47.5 years) are
younger. The recovery of swallowing function and oral intake in older patients was
slower compared to younger patients. The tongue strength (both tongue elevation and
lip compression) of older patients was constantly significantly lower than that of
younger patients. More older patients swallowed saliva <3 times in 30 seconds
compared to the younger group (21% vs. 15%). On 11" day post-extubation, while
70% of older patients could swallow >50ml of water without difficulty, all younger
patients had done so. For oral intake 21* daypost-extubation, 64.3% of older patients
vs. 90% of younger patients tolerated total oral diet with minimal limitation (Level 6).
Days to reach the level 6 was also significant longer for older patients (8.6+6.1 days

vs. 5.2+3.9 days for younger counterparts, P=0.06). Furthermore the Generalized
iv



estimating equations (GEE) indicated that oral intake levels of older patients were
significantly worse than younger patients (p<0.001).

Conclusion:Older patients had slower recovery on all swallowing functions
indicators compared to younger counterparts. For younger patients, swallowing
difficulty was uncommon 7" day post-extubation, while one-fifth of older patients had
signs and symptoms of swallowing difficulty last for more than 2 weeks

post-extubation.

Key words: Oral intubation, Swallowing functions
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£ P el 4 A
SRR v RSN R PR TR
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H. 47 5 R 5 % #(Smith, Logemann, Burghardt, Zecker, & Rademaker, 2006) ~ ;%
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o~ LR A E B (b b B i At
Fend 2K W Ak i s 2 § FRER R PRIEE
% wk & %+(Nicosia et al., 2000) - % & & A 7 vFHp e95 wkut ¥ (Delayed pharyngeal
swallow) ~ & Z R/F# % & (reduced tongue base movement) &% FFRR 4z %5 "# (reduced
pharyngeal contraction)p » & B ¥ 7 /% >> 51315 3 0 T Z¥%(valeculae) | » @ § vix
R+ 2 B A& % 43 (reduced laryngeal elevation) » & B R € & /% *5 e FRRT 45 e @ gk
gk Fen T 4% § (piriformsinus) ; > @ &2 AT ¥R Z & Bk lviik
xm,ﬁ—xf P TR eha B 2 5 (Logemann, 1998) o
I ~ BRI F T b RS g
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esophageal sphincters) =1 fx o ¥ & A fipit & Sfeniffey § 5wl ) KR @G
FpER b P RgaEdE > F b g & R 4 ~ (Robbins et al., 1992) o

A ELFAFE S I GO R B i
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A% g F (thyroid cartilage) « % & B T Vpakde » FRRPF » 5 AJ0ZE F 4 F o ¢

RS R RN R RN T Gl & = -t T
SR fe o Tt BB RERY 0 S ES B R R A

AP ERen> S @ a@|ivE 27 3 rehiE » a3 ¢ (Robbinsetal., 1992) - » F]pt o
= f thd-3 » i (excursion) s E & #4 1F 5 B HARAL G B2 LE R S in
(Kim & McCullough, 2008) -

HHFHFIFIFL R RAD ZRBBEZH DB Sk 2 Fenff (22
¥ 5 Yabunaka & % (2011)F7 3 # @ * A2 A KRR E ¥ 3 B BT i B L
2B R B EFR BARS  FH B A AFRRPARE S BB auEARY o
Eh TR ER . FlEL T en L o

R T:] ﬁﬂ%éﬁﬁ%d%—;— P gRy AERTFIF2 - o L DER §R
AL ER TR T 2 EX I EF MR & Sawatsubashi & 4 (2010) 8
T ER o X EAFH ¢ Ry (hyoepiglottic ligament, %3 % &7 ¢ k2 i 3% iy
)RR s R R v R PR RS > Fla g R RER LS

*
AAR@E REXEA AFREAY L FEF AL SN DAL o
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Fr & ERPFLPBERECIRAMBNEFTF 2 RA PP

MESICREFFE SEFEERBTZTEFOPBFAL PR RpE 5
El Solh ~ Okada - Bhat ¢2 Pietrantoni (2003)# 3 © &% 84 i=4& ¢ ~ 3% 2 % £ X it
P ARG A(FEES =R E B SR FIMEE T3 2 S i RGP PR - 47
78 <65 A e A JE 18 Bk L (75 5 36%>65 1t s 4 Bl 5 52% o
AR P B 0 <65 s 4 At E 18 % 14 R 2INRARPE > >65 U b eh
il Arivg U%AIRGE Fs i, ¥ ALER - CUHEND IEFE <3048 ) pr
A EIRFET R G BEAETH A Y G 21%E 1R 0§ 8.3%: R 4 F &
Az 10 = (pF R kfk4f d ¢ i& & (Barker etal., 2009) - F]pt > X & A MR B s

Gl R A ERE S 1D AT A AR B R R RS TR
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¥=% HEy3
-8 FIEy

AT SRR Y o A R FR D i filp s 5 ST
(research sites) » #% i 4 P~k (consecutive sampling) ~ 1 %3 2(longitudinal) = & per &
BRAC TR AEPETHESEF ER AR RS 2 s e
By Lo AeEAAMTRIcEE TR -

A Y 53 E ATE etk Ad o #e 4 (power)® 5 80% » A - & A (alpha)x 3
Q%o%%ﬁ%é%ﬁﬁ%%%ﬁ%Qﬁ%%ﬂﬁﬁ%i“ﬁﬁ;&&%’ipi
BoE g A RFE 2 S 2 Bl 36% 0 K E o A B2 Fic: 54% - 1% GEE 9
A B in 3 iR (optitxs) ¢ TR B R A iE t E I ¢ R - TR 2Bk 32
>~ » % 64 * (Basagafia & Spiegelman, 2010) -

Jok gL

J

RHEELS 0 A0 RBF L VI RAFRLE -

’

S ETHREAEE DA AR TR
S EBRFRSEAFLA
PRI
- AEPREYF G b AR GG A G ERAeT E 5N ER)

S TR R (DA R AR AR T ORI FIEE ) ¢

’

It

BREFFURFLEY -

g:\«?hg 3o x

TE
\E‘S;i\af_‘}iﬁﬂi'ﬁ‘—‘ﬁ’{zr:% é-ﬂ Bt BEEAE -

%)

AR REHAMARUREERE

Tnk-

:‘ﬁﬁ%@%%’%iﬂﬁﬁﬁﬁﬁﬁ\ymS&ﬁo

N RIFERE AR Ao TR LK R A 4 A RS -
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Y-8 F3a1E

ApdEr IR TRARATRE TR EER T LR
TRl ~T a2 ewmbii ~ %2 N ]‘a/‘%cf;‘J°'lTﬁ3—”‘TFI% Dol Elc
- fmit 4o

- RARRTHA(CHE-)

EPFILF TR GRS FA R RN S IR B AFETALT AL
ARG > 4w R AR A R
(C)ARABEPFER AT HEL N2 ET P u] S DRKT Ed s BE(P

T2 ) ~ BFER R~ B AR .

() ApFER BREARS SBETH 0 F e
1. #m ¢ * Charlson Index ~ «< % 8 ~ A Fops ~ 7 40 Bog ~ 5ok FIELE R
RITE o
2. TRh TR ¢~ R 7~ APACH I (Acute Physiology and Chronic Health
Evaluation Il) ~ G e~ ¢ * 8~ F R F L~ P~ F F PR 2 BF
BEFFCABAEHRFLF P LEEAEE -

ENE S R

s (Tongue strength)

TR 4 RHRT AR WERELREK - EFET 2H L RE R (The
lowa Oral Performance Instrument (IOPI) System; IOPI Medical LLC, Carnation, WA,
USA)E - B2 5 B4 B BT ES] A4EF 5K A - 5 izt 2 SRR E s o by
Yo RO BN O R RIIRE TR A (T 0 F R F P E S E oo gRIIR
FENCIEABMEURIEE LI e d T4 F o AT R LR EREER
3 s 2 B h B 1 # (elevation)£2 & B & (lip compression)2. 4 & » F# 7 ¢ B IR

SAFEE S el b

-1

75 ik £ & 04 4 (Clark & Solomon, 2011) -
~ £4F 3ed (TR (Repetitive Saliva Swallowing Test; RSST)
=~ MR ALY KR A& (videofluorographic swallowing study; VFSS) &z _p
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A RN R R R AR PR AR & L RIG FE R F e
%A,g%%mz%aﬁﬁgaﬂ;ﬁﬁﬁgﬁ@,ﬂyzﬁwoﬁ&%piu
TALY BEFIR A - ARF E aE 47 5 o d (7p3# (Repetitive Saliva Swallowing
Test; RSST) e & 2453 »cR » ¥ 587 7 B L * (Baba, Saitoh, & Okada, 2008) » #
WHA BT EB B o MR Y LI B 0L G e B FlER el o
A48 5ok de (TRIGA(RSST) AL ff i e irlp * Bokds (veh™ 58 o fgipl 4 | LE
T B LB 30N Fekr ok e o oA R AZiE 3 & 0 RIRREG

FREP ARG e MRAR Fih s ARPREF SR TRER LD

=
P

P
2
[
W

fr# B 5 0.98%7- 0.66%(Oguchi et al., 2000) -

F# B 5 $ 4 (3-Step Swallow Screen; 3-SSS)(*# 12 = )

=
T
A~.
lu

e AR EIoR Y b ¢ B 2007 £ S B Q‘Lﬁ’%’%’f&iﬁ% 2 g i
AR TR B AR PR RS A2 TR A # BN T2
PEE Bt | MaTRATRE B3RP d1 L > P REFRLFEHKT F 2%
;I.;T_;;;I;’, A enB ok E Ay o B - R RO e 4 (Yehetal, 2011) o AFF g K- QL G
IERILE B A PR R T R
I ~ i 8§ Finiz4x (Functional Oral Intake Scale; FOIS) (%} it =)

waFRedrr v # g o %8 £ 4 Functional Oral Intake Scale, FOIS | »

BAY PN PEFIHRBE A LEI TR A G - BARLEIERMC Level 10 %
razdried leveld: mxd v GHE - B G  Level 7 244140 8)
4L 2GR @ 35 421 P - R (Kappa statistics ranged from .86 to .91) >

fomd B ipsk dEdpthd L2 M1 > B 5 SR & (Crary, Mann, &
Groher, 2005) - % plz b @ 4zd v g & pFR(Time to Intake Orally) 2 = & P24 d

T ig & «pF [ (Time to Reach Unrestrictive Dieting)3= ¢ 44 17 ‘w3z és o

-~
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FZ & FRRRER
AP AEFAPNEF LR FERAPRHE S AP LM AT R GR
% fi ¢ (institutional review board, IRB) % 1738 i - = &2 ek 5 2 i - ok 5
AEILE A A TR A F M E R L L F R DD i S AL
BEAREE L A [ R SRR T E R F Lt f 0 E AR R Bk
ﬁgﬁ@@i%ﬁﬁiﬁﬁﬁiﬁﬁﬁ%éﬁa%ﬁ%?%&Pi%@a%%°
s

‘W

THEEFRAP AFL R S R S EERLE LS

ﬁij‘zz;}ﬁ'%j’%&fﬁ;’ SEAT R AT REY TRERITS . iRk B

-~

SR EFIRRBE e B R AT LR Y AR

=\
H
*
2
s
=
|
&5
o
>
=]

RAL > A R Em A b LT o JE 4 RIE
ipzﬁ&ﬁ$a§%ﬁ?%ﬁ%’%$%E@ﬁ»%$’P2ﬁﬁﬁﬁ%
FEMFm LA bR B2 Bl a2 B o X T E e TR
f 2325 (D2, D7, D14, D21) » 5 ¥ 6 HFFEBEF T H DI v B P o F
%49ﬂf » D21 ppERF LS BT A € T P xm%»{ﬁéﬁﬁﬂaujé ) #

#=X i Bz PR R eny B 78 R(F7 7 A4 ] 3-1) o
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Subjects 20 and older who had prolonged intubation > 48 hours
excluding neurological, structural deficit patients

A 4

Exclusion criteria

Enroll subjects
Obtain informed consent

\4

A

Refusal reasons documented

Baseline assessment (D2)
* Charlson Index/APACH II

* Procedural characteristic of oral intubation

* Tongue strength

* Repetitive Saliva Swallowing Test, RSST

* 3 Steps Swallow Screen, 3-SSS
e Functional Oral Intake Scale, FOIS

\_

)

v

4 )
Postextubation Day 7 (D7)
*RSST
* Tongue strength
*3-SSS
*FOIS
- /
\ 4
4 )
Postextubation Day 14 (D14)

* Tongue strength
*3-SSS
*FOIS

- J/

v
4 )
Postextubation Day 21 (D21)

* Tongue strength
*3-SSS
*FOIS

- J

B 3-1~ 7 5 % A2 R
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& RS
*F7 4 14 SPSS 20,0 Fept 2 HAAY 8 174 i 2 483 R A 45 0 17 p value

<05 374 MG LB AT EH T LR L ARE o P T

o R R
BAFE s Fyep 4 E %A A e A~ T
SRS A A A
CREER AR LR a. #pw| %M 1+ = g T (Chi-square test) -
't*f‘]i. N %5"-‘]& 4 _E_ N ji#’g ‘{1[”)77.111}3.}2,% = ,ﬁﬂii ]’E,;S 55 EIIJ*;F)}} Fisher’s
B (TPIR Y B e i exacet test . i A 45 o
A b. i 4 % 7% : £ 2 Kolmogorov-Smirnov test

FREAF R RBIFTAHALE LW
A FAFEAG - afpe T
# % (Independent t-test)s 7 » & 5 2L %
i A 00 = PR &2 i Mann- Whitney

U test & 47 -

MR AR A #E* R & 532 4278 (Generalized estimating
¥ P EAR T X A I
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Yrg P RS
A A *FE o AeEE SR o pARI01E100 1P 3 A
M102#6 % 1pab X8R « eXPFErIEE Ak 262 4 » 2P 2 @ Eix
%185 4 s dEH A 2T F 16 4 o BiSfeR 6L 4 o e R FE 792% R F
LEO6AEAIEE C2ARFLABER 24 R 547 o
FEE% 22 (D)4 prfd TRIERSST)F 1 A mixpe s » 222 B
Eovp 4 BPR LG 3 A EERE 3 AEZY A JHEES T A(DT)RSST § 2

(54 HE

AN AT 2 A RERE S FLREIY A EFTRG 24 E2RE DA EEY
P BRBFEE 4 RTRG 2AEBRE A AEEY S T HREIEY 14 % (D14)
FIEIBRFLEVE A RERLF T ANRATS 2 @R e 1 L amizr 4

#_L;g];; 21%’7%(D21):§—L$5{ };iggﬁg}i”b]}i 4§35 p 101 & 12 7 B4o5) 305

He 4104 MpAw s (LH 4D -

—

RASTAZ S - P TRHIRATE S CEBET R

Ji

2R

)

AHREBOREA NI = s REEE X E L AR RA AR
Bz govp 4 BB LR B S s REGEE K ERBAHRE B EES IR

RPERF2L LB .
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B8 FIHAAITR
THEARFRS ARG

a9 A 54 46 £ (75.4%) & & /1 3 22-92 &

M2 Rsk Ao (R 4-1) o A A BEIRA 1 A

» 32 64.3£16.5 & ; <65
A 254 2654k 36 4 S KTARRMF Y LT E S (n=43705%) > * + %

S 4y (N=43 » 70.5%) - 45 F H &1 £ & 5 (n=38 62.3%) £ ¢ EHEF 32

4 (52.5%) 0 4 FE(F © AF)E 29 4 (4T.5%) « BEEFIELS B 0 5 HE I

5 % FIH 5% (n=56 > 91.8%) -

KOl 1283 :}i:f,iai%'t}_” % > F 7 # % Charlson index ¥ & 4 >+ 0-7 » > T 35 3.0£2.0

A5 B BT e F $B(n=16026.2%) 2 < A s (# 7 BT =) (n=1524.6%)

b5 R X fic/ 2 8-209 X > T35% 3231320 % > H P 2 A H R Ak

Az 100 = 5 » 4e ks 5 24 o) pF 2 Apachell % 4 /22 5-40 4 » 1 32 21.248.0 4~ -

M f;i_%céﬁsflia 5 X BRI 3-42 2> T2 115359 g v FHE AR TR G o

% g FpF < T5FLE 5 (n=43 5 70.5%) » T 3 % /i 247 % T

25 80266 % > AT HEHEWHRERL I FFEC AR AM=445721%) > ¥ Ak

iR P A S E I AT F G (=470 77.0%)
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3 415 2 B+ T A (n=61)

%P A #&(n)
- Ted
£ ¥ 61
<65 # 25
>65 # 36
125
g 46
& 15
W ALR
RV 43
T 4
AR+ 16
R 12
- 11
B¢t 18
L
. 4
- SP
YL
A & 5
© A 43
id! 3
e 18 10
£ 38
7 23
1
& 32
3 (5 ) 29
% o FIEL S5
7 2
£ 56
MISSING 3

B A (%)

41.0
59.0

75.4
24.6

70.5
6.6
26.2
19.7
18
29.5
14.8
6.6
8.1

8.2
70.5
4.9
16.4

62.3
37.7

52.5
47.5

3.3
91.8
4.9

MeanzSD

64.3+16.5
47.5£10.7
76.1+6.8
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 A4-1 7 7 8 %2 2k~ T4 (n=61) ()

P
Tok A L
L (2 R)
BE(2T)

Charlson index
ApacheTIl (»)
» [

SRR )

S

Prm /Pt ik

7

2
A= #(8-209 =)
A ICU = #&
FEME e

6.5

7.0

75

8.0

Missing
RS
REBT AR

=

¥
&“i’g feie a7 i

B34

d rigs

A #&(n)

58
61
61
61

16
15
11
10

9
51
58

10

43

61

44
17

47
14

B A (%)

26.2
24.6
18.0
16.4
14.8

1.6
16.4
70.5

1.6

9.8

72.1

27.8

77.0
23.0

MeanzSD

164.3+7.5
64.7+16.1
3.0+£2.0
21.2+8.0

32.3£32.0
11.5+5.9

8.0+6.6

N

Mean : T2 ; SD : &8 %

|
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Fo® RPECEERARE ROEESNRE
AR R ERE ST R AR B RS R o F

WA S HH T 3 4 B oEeEi (RSST)] 8206(n=49): 4 7 B 4 0 3w ¥ b

3%

BT A B iR S ¥ 5 3 18 21 X 70%(n=46) 4 ¥ i i 5
SRR B E

654 (3-SSS) L 124 30%¢14 vk 50-100ml £k F firr A 5 o

oo FOE 16 21 X 1 30%(n=61):4 ¥ $fp 3 & FT]4c g (Level 7) o
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Fo8 FEZXERAAALRE -RARARBFEE FpE A L2 R

ESEF Y R A G E S (<65 & 0 22-64 ) E & & e (>65 F > 66-92 &)
Sl BAHEARBE  TRAARBELE K E 0 4 B2 B A bR

AABE G- IR SRR S RTRAS TR R S

FP MR EdEEg AL P - R F LR (p=0.04) BRE S &

—=\

®
e g 2 dw in 4 E & mb oW g 4a 2 F - tp ¥ k2l BpE
Eﬁ«,;-*ﬁ farEdme btk Ele > AR %'ﬁ%ﬁ.&ﬁ*:‘ﬁﬂrx.ﬁ R R I

% £ (p=0.000) ; %X fdEF = 7 &40 (p=0.49)% 7 & & % FI¥L 5% (p=0.23)" -

Tk AREES 6 0 B EEEE LS FAR(E R e 22 )ik S ik
(=8 32%) » % & Pl ef e F BA 5 (n=10-27.8%); # # p 4 < 4= B 1175
e P EEEMREFET R J MR § 0 E T (27.8%>24.0%) 0 F &
FPEEPUAT FRRESD L F F 0 420 (86.1% > 64.0%;:p=0.04) p* *1 -
% & 2 % Charlson index ¥ 4~ ~ Apache Il ¥4 ~ICU = #ic2 3§ X it B2y § 0 &
e TS E R B M E e T R (GERL A 4-2)

FACR 4 RARTFGFIHETRELEF 2T 14 212 hE B2 RF &

[k
1H

tEAE e > XEENF 22 T304 § 5 163£114KkPay % 7 2 T

324 § 5 19.0£100kPa > % 14 = 354 § + 2 % 240+£129kPa > % 21 = T35+

ek

5 20.3:10.9kPa - fppt EdEe o R I RF B F 20 2 e L B ke R
B ¥ A B (p=0.16)7 » H 4Rz BT PRV ELY AEF MO0 & de (A %] 5 p=0.000,
p=0.003, p=0.001)-* & B & 4 £ F L ¥ » % & w20 5 2% T354 £ 5 143+7.1kPa >
%7 Tio4 § 5 1835¢89KkPa ¥ 14 X Ti54 § 5 225:8.12kPa > ¥ 21 % T
94 £ 522051027 kPa B S dck S0 R4 B AR FUEH 2 2 hd o
e M E LB (p=023)¢ > Hepz B R Y Y KOt E (A Yk
p=0.001, p=0.008, p=0.004) -
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He s BE U203 2 3 B2 P EAEHFLA 43005 14
P AL BRFTNG S - FREB2 A0 A A BT R EHKEE 7
PHE R 4 R AV RFEFTUAR LI ERALEF 2R OTRBALR
RFZ G EREN 12 g 5 (RETRIKFEF 143) 4t Sk
LN AT o R HFEE o FI R 2 A fodp $Hie > (n=18)
WA BRI TEIREFLS -

FLesFRFLH L ARBEE REARHILS 6 0 FRTAERZ BE
o FTEBEFALR ARG ARFUDEIE L BRI ITFREE S AP Y

0 g
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%42 - wmAAFH2 LR

# 42 & (n=25)

% £ 2(n=36)

7P A B(%) A (%) 8
AR
e 0.06°
7 22(88.0) 24(66.7)
A 3(12.0) 12(33.3)
KT AR 0.04°
Ve 14(56.0) 29(80.6)
gk 0(0.0) 4(11.1)
- 2(8.0) 14(38.9)
2l 5(20.0) 7(19.4)
B v 7(28.0) 4(11.1)
BY ot 11(44.0) 7(19.4)
SN 4(16.0) 5(13.9)
o 4 2(8.0) 2(5.6)
L 5(20.0) 0(0.0)
WRAFRE 1 0.29°
¥ 4(16.0) 1(2.8)
RS 17(68.0) 26(72.2)
ik 1(4.0) 2(5.6)
EN 3(12.0) 7(19.4)
BET 0.000°
-} 7(28.0) 31(86.1)
4 18(72.0) 5(13.9)
Ay s 0.49°
E- 12(48.0) 20(55.6)
3(7 ¢ a) 13(52.0) 16(44.4)
T FIEL S B 0.60°
E- 25(100.0) 31(86.1)
4 0(0.0) 2(5.6)
Missing 0(0.0) 3(8.3)




%42 - A FFH2L LB (H)

) # 35 2 (n=25) ¥ & ¥ (n=36) p &

Tl B i
Charlson index, mean(SD) 2.6(1.8) 3.3(2.1) 0.18"
Apache IT 20.8(8.1) 21.5(8.1) 0.72°
» I ¥, n(%) 0.11°

e v3 o #H 6(24.0) 10(27.8)

Pe e Pos kR 4(16.0) 7(19.4)

(NG 1(4.0) 9(25.0)

R P 8(32.0) 7(19.4)

H 6(24.0) 3(8.3)
fi k2% #&, mean(SD) 34.8(26.0) 30.6(36.0) 0.38°¢
ICU = #c, mean(SD) 11.0(4.3) 11.9(6.9) 0.54°
#& ¢ * #&, mean(SD) 7.7(5.2) 8.1(7.5) 0.77°¢
FH 0 F <A (Fr) ) 0.08"

6.5 0(0.0) 1(2.8)

7.0 2(8.0) 8(22.2)

75 17(68.0) 26(72.2)

8.0 1(4.0) 0(0.0)

missing 5(20.0) 1(2.8)
ST B4R, n(%) 0.652

# 19(76.0) 25(69.4)

4 6(24.0) 10(27.8)

missing 0(0.0) 1(2.8)
FEBEaALE, n()* 0.04°

ERE- 16(64.0) 31(86.1)

doried 9(36.0) 5(13.9)

2 : Chi-square test ; ° : Independent t-test ; ¢ : Mann-Whitney U test

* 1 p<0.05 **:p<0.01

% 1 n<0.001

30



43 - BERFULERFBRELAASERTRREE Fivp 4 §2 48

w4 73 % % (n=61) # = 1 (n=25) % i 3 (n=36)
P X # MeanzSD A ¥ Mean+SD S :<d Mean+SD P&
< ¥4 £ (kPa)
D2*** 55 22.2+15.3 22 31.1+16.1 33 16.3x11.4 0.000°
D7** 44 25.8+16.5 18 35.6+£19.3 26 19.0£10.0 0.003"
D14** 37 31.1+£17.0 15 41.4+17.4 22 24.0+£12.9 0.001°
D21 18 24.2+14.8 7 30.4+18.5 11 20.3+10.9 0.16°
BB &4 E(kPa)
D2** 55 18.0£9.5 22 23.4+10.1 33 14.3£7.1 0.001°
D7** 45 22.6+£12.7 19 28.4+15.1 26 18.4+8.9 0.008°
D14** 37 26.3+10.2 15 32.0+10.4 22 22.518.1 0.004°
D21 18 24.6£11.3 7 28.7£12.5 11 22.0+£10.3 0.23°

L RSST-EAF BB TR »D2-HE 6% 22 >D7T-HER S 7 X > DA% 14 %2 > D214 g 16 % 21 =
@ : Chi-square test ; ° : Independent t-test ; © : Mann-Whitney U test ; * : p<0.05 ** : p<0.01 *** : p<0.001
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Frd EErEEpARNRELERANKARTLLER
KEGEERSOREZ TR AR AN B R R B L DR T
RIFE(RSST)~ 1+ 4 = FF B2 5 v 65 14 (3-5SS) £ it & 1 (FOIS) + el 4 p P 2 {44

AR o

mk

1 €4 Bopd (TR2 1 (% 4-4)

"
-\y,}

REAFEFATHEHR L0 IFERFN B e ¢k =t Boo Ao A R A28 3
TORGRELEHRALRE AR F YD AP BT Bgrdip 4 2 34/30
FiF 76%(n=25) > ¥ & 2% 71%(N=35) » F| 7 %= % > Erle T Fegekip £ 3 3
%130 #j e F 85%(n=20) » ¥ & ®P| ¥ 79%(N=29) o =l & FFAV i & K eh

Lot AE st E 4 R (p=0.92 2 p=0.90) -

WREEAAI TRV FREREL G AR Y RINRA T TGP
Beol@d-HEAFFLHEHEIZG F L7 52 F ek &2 ¥ Sa02> 90%
FPEREFFE T APNGF EEFEEERZI S R g g v e g
REZHERREFV L BS - FEMNEATFTHET 8~ 3ml ok (FE @
ARG RFERBERE IR A ERPFR I BEMATFLHEET
R FUehT 50-100ml ok o e R 1S T mehey Y R EIRE B AT B RE
o RICE 521 AP 0§ 86.5%(N=37)ih A TR ik o E dE e 2R i > T I8
T 29+19 = > £ ®p|80.8% > T 1 42440 % st FEEF L
2 (p=0.32) -

3. waFRLEH (£ 4-6)

AT AR E SR P s aRR 4 5 T AR (Level) E R A FT
et @ kR o AT R R BT 0§ 92.3%(N=52) A Ak T R 2 vie a H -
Fa(Level 4) » T3aiE% 42437 % > B¢ Egmle 2304 » T 070 % 2.8+2.3
% oo@k&EwpG 86.7%(N=30) 0 TIHFEH 7 54243 X 5 P E AR R >

vt s H - G b (Level 4)ehx i b i M hBEE £ B (p=0.02) -
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ERA 2 o 8 1 40%(n=45)i0 4 7 AR 3 OE P44 & (Level 7) 0 53
8.6£5.1 % » H ¢ & 76.5%(n=17) > L7 F 7.1£44 = >
I RE TN AR

M E e

L - 4p #4 4
U e

W 17.9%(n=28) » T35F % 124450 % -

g3t B ¥ £ B (p=0.04) -

F
ﬁ*“ﬁﬁ”ﬂ’?ﬁ;ﬁziﬁ]ﬁaAﬁ,sz R I E U4 a(Level 7)) ¥ a2 £ 45
EEI ARG B Fl AP

B RN E ARG R
#1(Level 6) st fp A B2 PFRFIE (7 A4 47 o
BEFRIE TG 75.0%((n=48)0 A ¥ R4h 0 LT T F 69253 % » H ¥ E4m
273 90.0% (n=20) > Ti27=% 52+3.9 % » @ X & wp]G 64.3% % > Ty

+ R ¥ 4 3 (p=0.06) -

A4k Level 6 = B A i
Tk E e AR D

PF N R BEED B2 RTF] e H rrd et b gk R T

AEgR Il v GG R

7 8.6£6.1 % opt = HEEIR G

PR RARRREEE -
rEF EF R &GS 4258 (Generalized estimating equations, GEE) 14 1t fi £
e K E BN E R 2l A B AR A R BT AT o 03 1 PRk Qusai-
Likelihood under Independence Model Criterion (QIC) & /] Eid-2_» A 7 R& *
Exchangeable Working Correlation Matrix 3% :& 7 » 47 (% 4-7) - 7 7 B 5 #F 0>

- ARFUA PR Sk e S HRER Y K E B SR G 28
- EF LR ERAPHF

wu|fFenZ B (p=0.000) > ¥ tirdlpFR I 1
FoRAS - Eriea

% p=0.000, p=0.001,

A 3 (p=0.000) © p* b » EHITIE S 0F - T >

by e EfER LG XA R P alEF L R (40

p=0.01) ¢
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REERTL F s St s diai

EEE xR
%P A 3x(%) A ¥(%) A 3<(%) Pig
D2
i U & 44/60(73.3) 19/25(76.0) 25/35(71.4) 0.92°
A i iR & e 16/60(26.7) 6/25(24.0) 10/35(28.6)
D7
i i & 40/49(81.6) 17/20(85.0) 23/29(79.3) 0.90°
K i R 9/49(18.4) 3/20(15.0) 6/29(20.7)
& : Chi-square test
100
~ 90
S
o
0 80
; O<65p%
= 70 B >65
60
50 :
D2

Day

Bl 4-4 = ‘e%g (o 2 PR BE2 £ 4F B 0 ()32 (RSST)
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# 45 - mRA LA ZIFREK

w14 3 8 % EiEE X EE
P * (%) Mean+SD A (%) Mean+SD A 3(%) Mean+SD P
W N Z PR (R) 32/37(86.5) 3.8+34  11/11(100.0) 29+1.9  21/26(80.8) 4.244.0 0.32°
FHs21x Ak 5/37(13.5) 0(0.0) 5/26(19.2)

AL EHREG ) BT T A ®: Independent t-test

i i 3-SSS(%)

100

90

80

70
60

50

O<65p%

40

m>65%

30

20

10 -

0 A

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Time(days)
Bl4-5 - el te PR B2 &~ = FF B & #(3-SSS)
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# 4-6 s im s &iR Level4 2 Level 62 % ¥k

2y AL HE% EEE X EE
P A ¥ (%) Mean+SD A #5(%) Mean+SD A #5(%0) Mean+SD [
¥ - B4 (Level 4)(%)*  48/52(92.3) 42437  22/22(100.0) 28423  26/30(86.7) 5.4+4.3 0.02°
A iE 5 4/52(7.7) 0(0.0) 4/30(13.3)
&4+ T4 (Level 6)(=) 36/48(75.0) 6.9t53  18/20(90.0) 52439  18/28(64.3) 8.616.1 0.06"
AL 5 12/48(25.0) 2/20(10.0) 10/28(35.7)
&304 & (Level 7)(% ) * 18/45(40.0) 8.6t5.1  13/17(76.5) 7.1+4.4 5/28(17.9)  12.4+5.0 0.04°
K it 7 27/45(60.0) 417(23.5) 23/28(82.1)

b : Independent t-test ; © : Mann-Whitney U test
* 1 p<0.05 **:p<0.01 ***:p<0.001

7

6

(4]

FOIS (Level)
S

ombm b=ttt t-ce

‘:-“‘
el

- 0= <65
—B—>65%

1 2 3 4

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Time(days)
Bl 4-6 = e4%p (62 & 8 iR % 8(FOIS)
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2ATRYBEGF AN ERS BRFREIHFREEDLE

95% Wald ClI Wald

HP SE Lower Upper Chi-Square P-value
Fpite 1-21 =
fagisei] 341 0.36 3.21 4.63 116.87 0.000
Elg (%Y )
X g g ak -1.47 0.42 -2.30 -0.65 12.16 0.000
2l e 0.13 0.02 0.10 0.16 71.58 0.000
HREBF-OTXp)
fagisei] 3.39 0.40 2.08 3.64 51.73 0.000
£ 4 (4 =)
X & | xx -1.49 0.45 -2.37 -0.62 11.24 0.001
g itk 0.38 0.04 0.30 0.47 77.51 0.000
FRESF-B8-14 %)
[aiaei] 3.25 0.38 4.88 6.38 216.79 0.000
Ele (Y )
X & | xx -1.64 0.47 -2.56 -0.71 12.10 0.001
peF R 0.09 0.03 0.02 0.15 6.26 0.012
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2 AT YR ARBTANRS BRF S FREsnEL B ()

95% Wald CI Wald
#e B SE Lower Upper Chi-Square P-value
HEHBE 31521 %)
£ JEIE 2.80 0.16 6.20 6.84 1567.53 0.000
£ (5 2) -1.79 0.44 -2.66 -0.92 16.28
& RRE 0.000
P R * 0.04 0.01 0.01 0.06 6.60 0.010

B : i j % dc (regression coefficient) ; SE : 4% 2% (standard error) ; Cl : % & % i (confidence interval)
*:p<0.05 **:p<0.01 ***:p<0.001
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-8 HRELFIE SRR
ARy Eep 4 B (Tonguestrength) ™ & &35 4 B 4% E + B2 BPF &6
PERE oL EES LT 2SR

INEE B R e = LS

b

Vitorino(2010) 4* ¥+ 20-80 pk i & % ;é—“ﬁ’ BIEFIR 4 Ry o TI95 56.6

Il

kPa ; Neel 2 Palmer (2012)4 %} 20-74 & s b £ 22 % e 708 » A7 L3593 653

kPa- RN G - A3 £ EEZFERIES P EHS £ T35 47.4KPa(F

2013) -
BAETHREGE 23 VR4 R Ti05 222kPay 5 7 % 5% 258 kPa -
%14 % T35% 311kPa> % 21 % Ti5% 242KPac BiER A AR KF B E 2 %

T AFEY 25KPa % 14 A pFLpEX) 20kPa > 1 % 21 X pF A pEX) 23 kPa o 4% f 18

Lt

$2xchEoep 4 RORER A LR FIAT R0 TG - F A

F R > A S ARFEDR T 14202 HFRLTFR HRF L F
PR A ERe
2. EE A hZavp 4 FREE LAY E T A

Robbins % (1995)47 5 5 T 4= 4 (22-33 &)= vp 4 £ 5 49.3kPa - ¥ & 4
(67-83 )R 41.0 kPa ; Youmans £ Stierwalt(2006)# 7 4 TR 20-39 gk e A = wop 4
¥ 5 72.0kPa- 40-59 # 163.9 kPa> @ 60-96 f ep] 5 56.1 kPa ; Clark ¥2 Solomon
(2012)ei9= 5 # I B4 B 44 (30-59 &) 4 £ % 62.8kPa
£ 4 (60-89 )4 BRI Z 510kPac @ AT HREL S 2 X g aE F B
L3535 3l1kPa> & ®2p % 16.3KkPa; il BB & 4 £ 355 234 kPa >
&Pl 143KPao Flut > B EIER £ Y AR B avp 4 o BT U f D
rid e o
3 HpRpALpIep A R H W App A (3

Clark % (2003) 4"t 63 = fafs A (¢ 7 RIS ~ A 5I0p ~ 5305 5 )
T Evep 4§ B5% T35 % 32.8KkPa; Stierwalt 2 Youmans(2007) 4+ ¥+ 50 o A
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(¢ 27 b ~Pa3CA1 % " XL R op)eFRlE - B 2357 36.6kPa; Lazarus % (2007)
FHEFIRR A EFTR  BEFRARL O E LR F e 4T85

47T0KkPa> #m » AFFTHRERFA LF 22 ha P F2 RF 4 £ TS 222
kPa % 18.0 kPa -

g Tipg ) Wi - RN R anEvep 4 R RBR/AEAT AL

B H s P 0 W Aot o j#prﬁgwg%g«g ,fﬁd 4 »#mu%{[né g 4 R

PR AR 0 4o Robbins & (2007) 443 ¢ B 5 4 %3 8k F @ d3t F (% * 3R RIzR %
NEHHE L FAEEY A EI0K BB X E X IR)LERA A {EE
e 4 B BEBSNER N s PB4 T10% 356kPac 1~ 18w 4%

Hi4c % 45.3kPa > |7 % ~ v & 5| 51.8kPa -

- L
_H
=y
I
o4
P

e

Flat i BRRA L RIRST HUE o AP M hE v s o &

TE R R R ST
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hodY Edmg 76.0% £ #E wF 71.4%; 3 F - X pF230G 81.6%n 4 ¥ il iE o
# 4 e 1k 850 0 £ E 2P} 79.3% e

§OT DWW EARM Y R EAF Bk E (PRI ROTICE Bop L7
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P& RIS AIREIEGR

GAZPB R IR(3-SSS)H B2 A R £ R op 4 1 ELE TRAGER B
PR TR S o SRR T bk BEREIERY R FREE

FIgE > 2 B @ @AY & % kR BRI MR ILE B A B R AL 0 Bl
ALY R ERI L g A0 RE S p AT S 2 I E(F ERE R 50-
100ml ek @ mep e )2 R 2 AfEerx w2 R HZ R -

AP THEHRE SR 43 T Feh X T 3-SSS & fr e ik 60% 0 £ # e
AliE45% ; % 52 pF> B 5 T1% A > @ X & 2R 53%; % - % pF>
Ejgee GAR AT EE R TYA 2240 F 112 e 5 #(81%)

A MREEEES T >IN G .’g_dg&_fgg_gvm"’, Z A ki o H

SR EAFEEBEA o SPE KRR § - Lep AT g AHRAE P T - 205

A AL BRI TR E - TR AR LT ERE G L.
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ipf%@&ﬁﬁéiB?%ﬂ@%%ﬁ’Pf%%bﬁuTﬁmbﬁ
L WEBRA 2B FRORA RS R & FRINLI G5 4

Crary ~ Mann { Groher(2005) 4" $f 302 i= & 2@ J 5 4 >4 » Fe 3 & P~ -
Br2E22BIPRBEGHFR BEFR PR >E2d v d(Level D)ant F
FoM- B RSN II viESE - BT e (Level 4)ik S B A 3
A A TRAEL G5 F &£ L4(Level6) 2 & L4 4k & (Level 7) - McMi-
cken ~ Muzzy {- Calahan(2010)+ &%t 100 =& 2 ¢ R g5 4 » fapd 2 d)pe s 2
AR R(AF T kR 48 X)) FTESFR A RPFL Level 1) dira

pER| 2 Level 5 & % - ¥ ¢k > Hansen ~ Engberg 4+ Larden (2008)# 4-%+ 173 i+ pc &

mﬂ%%‘ﬁ$ﬂ’ B PR ~RE 2 giEd ks (Level )
A B S 3 56 % BE 0 A #3T 50%¢0 A T RAR & T4 4c & (Level 7) o

EAEEY o B ARERS - X R 2 g2 d vk (Level 1)k ik 50%
(N=56) > T # 5 %4> kI % 2d viedie a4+ § L2124 (Level 6) 4 1t
B %5 (27%, n=55) > ¥ 7 & 11 % 4= » fx4E 5 & *TH4 & (Level 7)eh 4 1t % B 3 (30%,
n=44) -

AFTIRE LR A DR R SRR R A & U RF]EN
TR HPY R AR T A 0 A A sk D N Rl B T S Bk
FALE 5 Bpethen @ fk P Fa 8B R H A RE{ DL L HENAEHRE &
ERCATIE N S A & BVl
2. ﬁ%%é%&:pf;&ﬁﬂi@%'r%i%'w;aw&ﬁrzs}fakii'&

AFIRHT O EFEETHRPERRIR 2D T2 H - BT 54 (Level 4T 35

TR 28 % R &4 a(Level 7)T TR 71 % > Ra o K EENIE SR
i rrd v H - T A (Level 4)T 510 F 5.4 % 0@ i 3] & TH 4 4 (Level
NEBLFEF 124 % 3 REL > RN PERGEY > L E o hli ) ¢ ¥
wEEER (oot h BREENRELE S 8 XAz 5 - LA T I E &
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G(Level 7) » fe X & R W a4F2t G5 F 3 K & U4 042 & (Level 6) - i & &
EASEFRFBE -FIAH DR -ENBE TR ZES A Y| HEER T
Flt o B fREESETE SRR Y PR WRA L L BEHFEE X R

A H TR ERSE FHRAORAE FARETFIER & { echE T .

46



I8 RPLUERIESN DR

El Solh % (2003)F 3 ¢ £ % 84 ingf g + 20 2 X ey 4 & % AN ARG B
(FEES):™fe 40 18 5w 7 ac MAR PP [ > A7 3 38 JR<65 i dhups 4 G4 (8% 14 %
@ 2IMPRAL 0 @ >B5 Frt b ohs A A 1A% ARG B o ARG 0 1Y
AR ERGRE LR R B o LR S
< BHRT O HE B 14 X P <65 f s A (NS11)F 230 B Gk 0 @ 265 K
LG 200(n=26)& 23 0 A BB SIS G 0 FE 6 F 14 X PpF o <65 R
A(n=17)7 2302 2 d v 28 54 (Level 412 F)> @ 265 f e 4 R 17§ 25%(n=28)
#iE % >d v iS85 (1 Level 4) o

d3gY 2 71 EAEAR AT R 2T LIHLERIE S T A
FREFIELZ Gl Pt Fak g o e ERY > UL PR SRPIFE RGN

kg o BRE R F MRy FR AR AL <

47



AEF R AARVREDPBET L EE L E R ART A RSN R R
e AP AARI0LEL0T 1P IARI02E 6T Lo AR REES
SR kR 8B Y ek 6L 4 o AR T B A A AR TRAE A B

Pogrp 4 BmG B EER R S Z RS R R 2

CHREA O AARBEL o C EEY BUETRNFLE  TRT

AR ATRAE BRI 0 2 Bt ¥t Apache IT 4 #c

SHE RN A 1 3 AR - EEES
FRET AR TR 29219 2 £ & 0] 80.8% 0 - § 4.244.0 X > gV
y 3B '8 F

BYLAR A7 @ahfeeaifl b DARE S AR

fu b E T e At ;}"ﬁ@ 21 = 3‘:'\'3?3’“?'3'_”}}5\1" I

Ak

2d v G H - B S (Level
4) TioiE P 28423 % 5 X & wPlF 86.7% 0 T

B 54343 % > A kA1 B

F14c @ (Level 7)ehd #ic2 B L > Eds e 765% 0 Ti070 Y 70444 % > X

Bl 17.9% T35 % 0

0 124450 % > @363 AR P AEARR ShE S o R

EmEHERA @ A

13\

d R T B A WEFEYEE A G rRE 2R AL LE

Ne

BTl ITNEFEHLORA L O EEAZTF AR L EGPER o

48



o8 Rk
ERGHREFAT RS TR AT EEY
- PR
(=)= Ews

R Y

S

T R AR RS
‘&\f’ﬁé}?‘ﬁ P EL Y o d NP X RE SRR

V8

A
=
hpan
=|
@
E-)
W
2
—
3

)Py HrEE

TR RS B AN B AR RRER R  RIFR

“ﬂ’%*Wiﬁﬁﬁiﬁiﬂﬁﬁ’%*W?ﬁﬁﬁgﬁﬁ£§£mﬁoﬂw
TRIE LS 2

X2 PR BN PR Rk S 0 T R R R
Peavy R 2 3R U VAT Y IR AR o

E)FP1 8%

g AL B R BRE R 21 P4 o R it
- i 0 2 AR R s kAR

A 1 GEE 4 47 1xfh pr B ehag gt o2
it o

PAREE AR S A L ERE L i H o
R T A R T

%9ﬁﬁ§?%9ﬁéﬁ’ﬁiﬁﬁ%&§#
EERA B R T HEHI RTINS  BRTIF S RART LA M AL FE N
AR 4R o

AfRAE AR G O RERARRT PRI DR TR EE L SR
RULEEAELR FIMEAY EABRRYBEIFT I A Z Mg F K

Lo def AT B (TRGE 0 AFR S W g A 15 S
BRI LSS Rl ~ o B X

o EERET SRR
A FEA R

B TSR > 4 4 2

kb e o RIER

fiif%?ly%S%ﬁﬂi/z‘ﬁﬁaﬂ?fﬁ }%Apaﬁp*iﬁﬁfﬁw”*—g?ﬁi
ELARIE S BT AR R R PR .

49



$4 2
LRI L PN

TR R VG- F R (2005) - B F BB )ﬁﬁﬂﬁ*‘ﬂp‘\é‘%r e 1%
fe R AR AR L 2 R - I RRRE 052 (2) 0 39-47 o

Tk FC R(2008) - % E BRI AL - £ HEER  12(8)
337-346 -

W 4F 5 (2001) - eE o R 2 RRGE - VS BARE > LR F (K 3872 F) -
BEpr o~ i E(2013) - & iC BB A B - g;g%;fg » 17(1) » 1-4 -

BRid(2013) - 4 p A ;’jgﬁg/}jﬁ o BB ZF B g e AN T (R

FEAMLG ) LR FELEF]

50



E I

Baba, M., Saitoh, E., & Okada, S. (2008). Dysphagia rehabilitation in Japan. Physical
Medicine and Rehabilitation Clinics of North America, 19(4), 929-938. doi:
10.1016/j.pmr.2008.07.002

Barker, J., Martino, R., Reichardt, B., Hickey, E. J., & Ralph-Edwards, A. (2009).
Incidence and impact of dysphagia in patients receiving prolonged endotracheal
intubation after cardiac surgery. Canadian Journal of Surgery, 52(2), 119-124.

Basagaria, X., & Spiegelman, D. (2010). Power and sample size calculations for
longitudinal studies comparing rates of change with a time-varying exposure.
Statistics in Medicine, 29(2), 181-192. doi: 10.1002/sim.3772

Breslin, P., & Huang, L. (2006). Human taste: Peripheral anatomy, taste transduction,
and coding. Advances in Oto-Rhino-Laryngology, 63, 152-190. doi:
10.1159/000093760

Calhoun, K. H., Gibson, B., Hartley, L., Minton, J., & Hokanson, J. A. (1992).
Age-related changes in oral sensation. The Laryngoscope, 102(2), 109-116. doi:
10.1288/00005537-199202000-00001

Cavo, J. W. (1985). True vocal cord paralysis following intubation. The Laryngoscope,
95(11), 1352-1359. doi: 10.1288/00005537-198511000-00012

Chauhan, J., & Hawrysh, Z. J. (1988). Suprathreshold sour taste intensity and
pleasantness perception with age. Physiology & behavior, 43(5), 601-607. doi:
10.1016/0031-9384(88)90214-4

Clark, H. M., Henson, P. A., Barber, W. D., Stierwalt, J. A. G., & Sherrill, M. (2003).
Relationships Among Subjective and Objective Measures of Tongue Strength
and Oral Phase Swallowing Impairments. Am J Speech Lang Pathol, 12(1),

40-50. doi: 10.1044/1058-0360(2003/051)

51



Clark, H., & Solomon, N. (2012). Age and sex differences in orofacial strength.
Dysphagia, 2-9. doi: 10.1007/s00455-011-9328-2

Colton House, J., Noordzij, J. P., Murgia, B., & Langmore, S. (2011). Laryngeal injury
from prolonged intubation: A prospective analysis of contributing factors. The
Laryngoscope, 121(3), 596-600. doi: 10.1002/lary.21403

Crary, M. A., Mann, G. D. C., & Groher, M. E. (2005). Initial psychometric assessment
of a functional oral intake scale for dysphagia in stroke patients. Archives of
Physical Medicine and Rehabilitation, 86(8), 1516-1520. doi:
10.1016/j.apmr.2004.11.049

Crow, H. C., & Ship, J. A. (1996). Tongue Strength and Endurance in Different Aged
Individuals. The Journals of Gerontology Series A: Biological Sciences and
Medical Sciences, 51A(5), M247-M250. doi: 10.1093/gerona/51A.5.M247

de Larminat, V., Montravers, P., Dureuil, B., & Desmonts, J.-M. (1995). Alteration in
swallowing reflex after extubation in intensive care unit patients. Critical Care
Medicine, 23(3), 486-490.

DeVITA, M. A., & Spierer-Rundback, L. (1990). Swallowing disorders in patients with
prolonged orotracheal intubation or tracheostomy tubes. Critical Care Medicine,
18(12), 1328-1330.

Divatia, J. V., Bhowmick, K. (2005). Complications of endotracheal intubation and
other airway management procedures. Indian Journal of Anaesthesia, 49(4),
308-318.

Dodds, W. (1989). The physiology of swallowing. Dysphagia, 3(4), 171-178. doi:
10.1007/bf02407219

El Solh, A., Okada, M., Bhat, A., & Pietrantoni, C. (2003). Swallowing disorders post
orotracheal intubation in the elderly. Intensive Care Medicine, 29(9), 1451-1455.
doi: 10.1007/s00134-003-1870-4

52



Goldsmith, T. (2000). Evaluation and treatment of swallowing disorders following
endotracheal intubation and tracheostomy. International Anesthesiology Clinics,
38(3), 219-242.

Hansen, T. S., Engberg, A. W., & Larsen, K. (2008). Functional Oral Intake and Time
to Reach Unrestricted Dieting for Patients With Traumatic Brain Injury.
Archives of Physical Medicine and Rehabilitation, 89(8), 1556-1562. doi:
10.1016/j.apmr.2007.11.063

Hiiemae, K. M., & Palmer, J. B. (2003). Tongue Movements in Feeding and Speech.
Critical Reviews in Oral Biology & Medicine, 14(6), 413-429. doi:
10.1177/154411130301400604

Kawagishi, S., Kou, F., Yoshino, K., Tanaka, T., & Masumi, S. (2009). Decrease in
stereognostic ability of the tongue with age. Journal of Oral Rehabilitation,
36(12), 872-879. doi: 10.1111/j.1365-2842.2009.02005.x

Kim, Y., & McCullough, G. (2008). Maximum hyoid displacement in normal
swallowing. Dysphagia, 23(3), 274-279. doi: 10.1007/s00455-007-9135-y

Kinnamon, S. C., & Cummings, T. A. (1992). Chemosensory transduction mechanisms
in taste. Annual Review of Physiology, 54, 715-731 doi:
10.1146/annurev.ph.54.030192.003435

Lazarus, C., Logemann, J. A., Pauloski, B. R., Rademaker, A. W., Helenowski, 1. B.,
Vonesh, E. F., ... Haraf, D. J. (2007). Effects of radiotherapy with or without
chemotherapy on tongue strength and swallowing in patients with oral cancer.
Head & Neck, 29(7), 632-637. doi: 10.1002/hed.20577

Lindemann, B. (2001). Receptors and transduction in taste. Nature, 413, 219-225.

Logemann, J. A. (1990). Effects of aging on the swallowing mechanism.
Otolaryngologic clinics of North America, 23(6), 1045-1056.

Logemann, J. A. (1998). Evaluation and treatment of swallowing disorders (2nd edition

53



ed.). Austin TX: Pro-Ed.

Marik, P. E., & Kaplan, D. (2003). Aspiration pneumonia and dysphagia in the elderly.
Chest, 124(1), 328-336. doi: 10.1378/chest.124.1.328

Matsuo, K., & Palmer, J. B. (2008). Anatomy and physiology of feeding and
swallowing: Normal and abnormal. Physical Medicine and Rehabilitation
Clinics of North America, 19(4), 691-707. doi: 10.1016/j.pmr.2008.06.001

McMicken, B. L., Muzzy, C. L., & Calahan, S. (2010). Retrospective ratings of 100 first
time-documented stroke patients on the Functional Oral Intake Scale. Disability
and Rehabilitation, 32(14), 1163-1172. doi: doi:10.3109/09638280903437238

Megarbane, B., Be Hong, T., Kania, R., Herman, P., & Baud, F. J. (2010). Early
laryngeal injury and complications because of endotracheal intubation in acutely
poisoned patients: A prospective observational study. Clinical Toxicology, 48(4),
331-336. doi: doi:10.3109/15563651003801117

Mistry, S., & Hamdy, S. (2008). Neural control of feeding and swallowing. Physical
Medicine and Rehabilitation Clinics of North America, 19, 709-728. doi:
10.1016/j.pmr.2008.05.002

Neel, A. T., & Palmer, P. M. (2012). Is tongue strength an important influence on rate
of articulation in diadochokinetic and reading tasks? Journal of Speech and
Hearing Research, 55(1), 235-246. doi: 10.1044/1092-4388(2011/10-0258)

Nicosia, M. A., Hind, J. A., Roecker, E. B., Carnes, M., Doyle, J., Dengel, G. A., &
Robbins, J. (2000). Age effects on the temporal evolution of isometric and
swallowing pressure. The Journals of Gerontology Series A: Biological Sciences
and Medical Sciences, 55(11), 634-640. doi: 10.1093/gerona/55.11.M634

Oguchi, K., Saito, E., Mizuno, M., Baba, M., Okui, M., & Suzuki, M. (2000). The
repetitive saliva swallowing test (RSST) as a sreening test of functional
dysphagia. (1). Normal values of RSST. Japanese Journal of Rehabilitation

54



Medicine, 37(6), 375-382.

Robbins, J., Hamilton, J. W., Lof, G. L., & Kempster, G. B. (1992). Oropharyngeal
swallowing in normal adults of different ages. Gastroenterology, 103(3),
823-829.

Robbins, J., Kays, S. A., Gangnon, R. E., Hind, J. A., Hewitt, A. L., Gentry, L. R., &
Taylor, A. J. (2007). The Effects of Lingual Exercise in Stroke Patients With
Dysphagia. Archives of Physical Medicine and Rehabilitation, 88(2), 150-158.
doi: 10.1016/j.apmr.2006.11.002

Robbins, J. A., Gangnon, R. E., Theis, S. M., Kays, S. A., Hewitt, A. L., & Hind, J. A.
(2005). The Effects of Lingual Exercise on Swallowing in Older Adults. Journal
of the American Geriatrics Society, 53(9), 1483-1489. doi:
10.1111/5.1532-5415.2005.53467.x

Robbins, J. A., Levine, R., Wood, J., Roecker, E. B., & Luschei, E. (1995). age Effects
on lingual pressure generation as a risk factor for dysphagia. The Journals of
Gerontology Series A: Biological Sciences and Medical Sciences, 50A(5),
M257-M262. doi: 10.1093/gerona/50A.5.M257

Sawatsubashi, M., Umezaki, T., Kusano, K., Tokunaga, O., Oda, M., & Komune, S.
(2010). Age-related changes in the hyoepiglottic ligament: functional
implications based on histopathologic study. American Journal of
Otolaryngology, 31(6), 448-452. doi: 10.1016/j.amjot0.2009.08.003

Schiffman, S. S., & Gatlin, C. A. (1993). Clinical physiology of taste and smell. Annual
Review of Nutrition, 13, 405-436 doi: 10.1146/annurev.nu.13.070193.002201

Skoretz, S. A., Flowers, H. L., & Martino, R. (2010). The incidence of dysphagia
following endotracheal intubation. Chest, 137(3), 665-673. doi:
10.1378/chest.09-1823

Smith, C., Logemann, J., Burghardt, W., Zecker, S., & Rademaker, A. (2006). Oral and

55



oropharyngeal perceptions of fluid viscosity across the age span. Dysphagia,
21(4), 209-217. doi: 10.1007/s00455-006-9045-4

Stevens, J. C., & Choo, K. K. (1996). Spatial acuity of the body surface over the life
span. Somatosensory & Motor Research, 13(2), 153-166. doi:
doi:10.3109/08990229609051403

Stierwalt, J. A. G., & Youmans, S. R. (2007). Tongue measures in individuals with
normal and impaired swallowing. American Journal of Speech-Language
Pathology, 16(2), 148-156. doi: 10.1044/1058-0360(2007/019)

Stone, M., & Shawker, T. (1986). An ultrasound examination of tongue movement
during swallowing. Dysphagia, 1(2), 78-83. doi: 10.1007/bf02407118

Tamura, F., Mizukami, M., Ayano, R., & Mukali, Y. (2002). Analysis of feeding
function and jaw stability in bedridden elderly. Dysphagia, 17(3), 235-241. doi:
10.1007/s00455-002-0063-6

Tolep, K., Getch, C. L., & Criner, G. J. (1996). Swallowing dysfunction in patients
receiving prolonged mechanical ventilation. Chest, 109(1), 167-172. doi:
10.1378/chest.109.1.167

Utanohara, Y., Hayashi, R., Yoshikawa, M., Yoshida, M., Tsuga, K., & Akagawa, Y.
(2008). Standard values of maximum tongue pressure taken using newly
developed disposable tongue pressure measurement device. Dysphagia, 23(3),
286-290. doi: 10.1007/s00455-007-9142-z

Vitorino, J. (2010). Effect of age on tongue strength and endurance scores of healthy
Portuguese speakers. International Journal of Speech-Language Pathology,
12(3), 237-243. doi: doi:10.3109/17549501003746160

Wohlert, A. B. (1996a). Reflex responses of lip muscles in young and older Women.
Journal of Speech and Hearing Research 39(3), 578-589.

Wohlert, A. B. (1996b). Tactile perception of spatial stimuli on the lip surface by young

56



and older adults. Journal of Speech and Hearing Research 39(6), 1191-1198.

Yabunaka, K., Sanada, H., Sanada, S., Konishi, H., Hashimoto, T., Yatake, H., . . .
Ohue, M. (2011). Sonographic assessment of hyoid bone movement during
swallowing: a study of normal adults with advancing age. Radiological Physics
and Technology, 4(1), 73-77. doi: 10.1007/s12194-010-0107-9

Yagi, S., Fukuyama, E., & Soma, K. (2008). Involvement of sensory input from anterior
teeth in deglutitive tongue function. Dysphagia, 23(3), 221-229. doi:
10.1007/s00455-007-9119-y

Yeates, E. M., Steele, C. M., & Pelletier, C. A. (2010). Tongue Pressure and Submental
Surface Electromyography Measures During Noneffortful and Effortful Saliva
Swallows in Healthy Women. Am J Speech Lang Pathol, 19(3), 274-281. doi:
10.1044/1058-0360(2010/09-0040)

Yeh, S. J., Huang, K. Y., Wang, T. G., Chen, Y. C., Chen, C. H., Tang, S. C., . . . Jeng,
J. S. (2011). Dysphagia screening decreases pneumonia in acute stroke patients
admitted to the stroke intensive care unit. Journal of the Neurological Sciences,
306(1-2), 38-41. doi: 10.1016/j.jns.2011.04.001

Youmans, S., & Stierwalt, J. (2006). Measures of Tongue Function Related to Normal

Swallowing. Dysphagia, 21(2), 102-111. doi: 10.1007/s00455-006-9013-z

57



B4 TR

t p 24498 L of o

3.0 AT E K (& F5p HppE)

ABLERIT D41 P HBE 4-2 4 ¥ o
SE5FH R L oA ES oo ¥ odpds of® oA A ok A oH B o
6.5 Gkm i oA oAk A Lot &P ER F o e o

7ARRBAE CORA 0F 4 Ofes 0% F W 0I(E3)F L oD 4 oABAE 0 ABFE oR

2

=B { 103 ifﬁm}%ﬁﬁ:fﬁsutuﬁﬂul‘?’ ir 4 g oto £ & X E0COPDOASTHAD % % B /ol &
g 10 N OF E: /2 o &

“EFEHETEEE%R 0} 0 & T~ AR R

ol %03 g3 o &

B AR B B R P AR eI s A (PR B R R R ARTR R

R~

=4

1 F A1 /ACEI/B-BLOCKER/ ik % 4+ / 1 73 iy 75

iy L H r YR i L Y E

Ao TR AL

1. ~mB ¥ 5.CU A fa = i 6.ADL
2. P AR ¥-3 1 P 3.GCS: 4. APACHE TI : N
4. FEL 10 FHEE & ) B R R F]
O 5% - SHEE % kR P HARIE
OpE i ATARy_ KIEE % g2+ 1 06.507.007.508
5. g fertsad /A AR oL E oF i

#* % 535" to& oN/CoF/ToNRM oBIPAP  FiO, : % ¥ 1B : %

7 /X

7. 03 ok cmE 0 o 8. Charlson Comobidity index :
8. 2t ¥ A & : Na K Ca BUN Cr. Albumin Hb hbalc
Pimax: rsbi: cuff leak

58



lﬁ-&-:

e XZFEER B (3-Step Swallow Screen)
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e =

i£ § iR izék (Functional Oral Intake Scale)

Level 1: Nothing by mouth.

Level 2: Tube dependent with minimal attempts of food or liquid.

Level 3: Tube dependent with consistent oral intake of food or liquid.

Level 4: Total oral diet of a single consistency.

Level 5: Total oral diet with multiple consistencies, but requiring special
preparation or compensations.

Level 6: Total oral diet with multiple consistencies without special preparation,
but with specific food limitations.

Level 7: Total oral diet with no restrictions.
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