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p<.05) showed statistically significant correlations.

swallowing rehabilitation for patients with stroke.
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Purpose: Dysphagia is a common secondary complication in patients with stroke, and restrictive ventilation is observed.
This study aimed to analyze the correlation between dysphagia, respiratory function, and respiratory muscle strength.
Methods: In 20 patients with stroke, dysphagia was evaluated through videofluoroscopic swallowing tests. Based on a
PAS score of 5, patients were classified into a stroke group with and without dysphagia according to whether they were
eligible for dysphagia treatment. Forced vital capacity (FVC), forced expiratory volume in 1 sec (FEV1),ratioofFEV1 to FVC
(FEV1/FVC), peak expiratory velocity (PEF), and maximum inspiratory pressure (MIP) and maximum expiratory pressure
(MEP) were assessed. Results: Among the respiratory function evaluation factors, PEF showed significant differences
depending on the presence or absence of dysphagia between the two groups. Respiratory muscle strength in MIP and
MEP was significantly lower in the stroke group with dysphagia. After analyzing the correlation between the dysphagia
group and respiratory function in patients with stroke, PEF (r=—660, p<.05), MIP (r=—1576, p<.05), and MEP (r=—524,
Conclusions: The lower the respiratory muscle strength in patients
with stroke, the more likely they will experience dysphagia. This can be used as clinical data on respiratory exercises and

Key words: Stroke, Dysphagia, Respiratory Function, Respiratory Muscle Strength

Received: November 24, 2023 / Revised: December 23, 2023 | Accepted: January 6, 2024

I. A &

wESE driele] o) AR, B, FAREE 24, ol
of & 7|5AIRIe R Zollg WYl F8 THIAS 5 sholck
57N HEF FAA Yehts 54 F sholn bf
H|Z0] 7h2ut 9l Zmatol it g e Sof Hlgl| oFst 23S
Helr}. S5-1e] Eaqtast At 7keE 222 S5
g9 Wiz}, 375 A, 38 B 508 557
50l AslE o] AgHA 35S oF7|gHJandt SR 5, 2011)
ARl Bl AR o R vamtA]l 7| Hak A Aol
oF BREfo] Qlrkar QlAE

el $74H] Ab7| AL o)A

N
In

OE E“F

El olglgo] e ofviRith HEFH SRt = A Aol
3 HEF FAIAA &35] HHET oF 50-80%% =&
£5 H2ltKSimons?} Hamdy, 2017; Cheng 5, 2021).
olls 2 5= Wl glEo] F 4= Qlov A7) A Aol
Az, 715850 AR olofA|1L, o)
11 el 011‘4{Fairﬁeldﬂ— G. Smithard, 2020).
H2) 26 ofel shord 2 Bhok: 54
glom J|E BE wekich
(Hammond = 2009; Pitts =, 2012). £3], 7|27} A7) 2He
< HE7] dAYS TR0kl 7 HERA R S, S, 7|
O] 8AE Ae] Ao 2AE0] A7) TF e R Adw
th (Hammond -5, 2009). &, 353} 4712 22 F300 )

>
ok o e

3
oz ¢

o5 A

d

pLL= A
o o2
o

A,

mlol[v
)

or

& o

-

S~
oo
s
4>

o] = 2023 RIS O] Ao R FmdpAete] A|eke /ot

kA RE 721
Zea 31460 ZHGE oFAA] AW

MER 217 70 AR A

3l 7|2 AFAIY(RS-2023-00275755)

Sk 041-530-2741, E-mail: skylove3373@sunmmoon.ac.kr

LIES 8ol o ot 57|

alr

SE0 Jaimo| A 7

== o

ok



e s AEse|A] A12d AL, 20243

SAEAL 22 5T
oF SA0] AL WA Heh 5F AR Aole] AE 2o
T2 QA7)0 BrgEl=d] 4F

0.3-0.5% E3re] 5 7|7h0] WAlslel, 47lo] Skl o
A AA} 550] 0]ox]4| EtHMartin-Harris 5, 2005;
Klahn¥} Perlman, 1999; Hardemark Cedborg 5, 2010). ©]
O HEF B 5 S0 BAVE Sl BHEE AT
2l Aps] 502 U Al oletit Ao 2l 3
7EE Eolt SAES AAT 4= glo] 3914 HE 44 iES
=0]11, $57] AE A ZItH(Ramsey &, 2003; Hannawi
5 2013; Finlayson &, 2011).

N T2t BBl £ o MEFe] Bu gEoR 3%
o] 75 cl5o} o] Aol AZIet e w4 =
Aol o] 537155 wEE BT A glort of5
e TR, A5y, AR B 2HS 2%
5 gloml, 587153 4 22 Aol WHE A 9o
W&z so] dfat e ule AekEolt(Eren 5, 2021;
Chaw &, 2012; Monteiro 5, 2014; Reyes &, 2015). lIJrE‘r/\i
1 qle] BHL 5E7\53 AR Zek Hole] AnAS
kit k) ek Aole} wels) g I'5 AEE BSI 74011:}

-101

}1

1. S o
B AT W A9 v ARl QU 30 3

7} e 0 3 el (1) W24 e ae

QN HEFOR FAEL, () FAl| g BT QA

i re

A, (3) QA7 Aol W RS 2 ofssta et 4 9)
Ak kol AN TEAAMMSE-K)7|% 204 oA,
(4) PAlolol] Pt B8-S Wl AL 4 Q= A, (4) HUEF
A&712ke 1270 ofslel At HFH O 2099 Ak Al

H 1. General characteristics

B 2 A Awishal 7| a6l Y] Sle
gho. 5 AEITE (SM-202104-046-2) WE TiAAR= 7iA}
3 AR5 AlEsie

= B QEAASHAALE Ea) A ekl V)&
= %7}5]-93\51, #<5-59] X (Penetration aspiration scale;
PAS)7} 5 oo (&3] 7|z o7t Aol Zot 7]=9
A EER 2 47 Qs 715 W] ARARE W
S ZRIsto] PAS 53 7]—?% 4+ e ARt
of ufet 4] ko] ol wlEE 23 4] Eao) Rl HEE
Fom BR,

£ Wk AYPAS A8, BU 24L 9
A A AT I S AR B 9Y B 00 3
sto] uk2 gke Ao AAlstet 587 -
Hl&&k(forced vital capacity; FVC), 127t =84 373
(forced expiratory volume in 1 second; FEV)), 127t =24
S7)%9 g wdeFof| ojgt H|(ratio of FEVito FVC,
FEV|/FVC) Z|t] &7]4%(peak expiratory flow, PEF)E &
Aol 2 A 33 St 4 2 G B 552
T8 35715 B7F Alek Ul 28k AAlellA A 571
Q{(Maximum Inspiratory Pressure; MIP)Z} ZHo| &7]¢
(Maximum Expiratory Pressure; MEP) & 243} 2H, 31
of xR AuA e T = $AE ek

3. 8A4 24

HE 27 BA4% SPSS Software version 22.0(IBM SPSS,
Armonk, NY, USA)S ARg3lo] 2 7F Qlubalol S4n} ke
wiell Sls) vlms 7 wHEY UZY
(Mann-whitney U test)& o]-83}%ch 4 25t A% (PAS
score)®} $87|% FVC, FEV,, FEV/FVC, PEF,
MIPS} MEP 8915 7k AFPHbAIS Spearman A4 4

= [e]
24

5061 18
HLr v i

0

mlo
off

-

Gender (male/female) 10/0
Age (years) 55.12+4.99
Height (cm) 170.12+3.13
Weight (kg) 69.50+16.00

Onset duration (month) 7.1243.90

Paretic side (right/left) 5/5

K-MMSE (point) 25.37+£3.77

10/0 -
55.70+10.86 0.789
168.90+4.95 0.619
66.87+10.15 0.593
14.40+4.21 0.419

7/3 -
26.87+2.85 0.419

SD group: stroke with dysphagia group, S group: normal stroke group
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H 2. Respiratory function according to dysphasia

Value u z
SD group (N=10) 3.55+1.05 37.00 —0.267
FVC (©) S group (N=10) 3.61+0.85
total (N=20) 3.58+0.92
SD group (N=10) 2.45+0.96 33.00 —0.622
FEV; () S group (N=10) 2.70£2.70
total (N=20) 2.59+0.75
SD group (N=10) 67.00+12.14 24.00 —1.422
/F\T:V(l%) S group (N=10) 75.3049.16
total (N=20) 71.61+11.09
SD group (N=10) 3.95+1.70 16.00 -2.132"
PEF (t/s) S group (N=10) 5.82+1.69
total (N=20) 4.99+1.90
SD group (N=10) 18.25+20.01 18.00 -1.967"
(crll\q/[I—IIIz’O) S group (N=10) 44.00+23.46
total (N=20) 32.55+25.09
SD group (N=10) 47.00+8.70 15.00 -2.22°
(crl\:ijO) S group (N=10) 63.60+:19.47
total (N=20) 56.22+17.43

SD group: stroke with dysphagia group, S group: normal stroke group, FVC: Forced vital capacity, FEV1: forced expiratory volume in
1 second, FEV1/FVC: the ratio of forced expiratory volume for 1 second to forced vital capacity, PEF: peak expiratory flow, MIP:
Maximum Inspiratory Pressure, MEP: Maximum Expiratory Pressure, *p(0.05, **p(0.01

H 3. Relationship between dysphagia and respiratory function factors

PAS score FVC FEV; FEV:/FVC PEF MIP MEP

PAS Score 1

FVC —0.241 1

FEV, —-0.374 0.920™ 1
FEV,/FVC —0.447 0.030 0.345" 1

PEF —0.660"" 0.467 0.701"" 0.696" 1

MIP -0.576" 0.332 0.384 0.441 0.521" 1

MEP -0.524" 0.003 0.098 0.304 0.490* 0.536" 1

FVC: Forced vital capacity, FEV1: forced expiratory volume in 1 second, FEV1/FVC: the ratio of forced expiratory volume for 1
second to forced vital capacity, PEF: peak expiratory flow, MIP: Maximum Inspiratory Pressure, MEP: Maximum Expiratory Pressure,
* *k

p<.05, **p{.01
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