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Abstract

Objective: To analyze the influence of stroke on respiratory function and explore the correlation between respi-
ratory function and motor function in stroke patient.

Method: Fifteen stroke patients admitted to the department of rehabilitation medicine, Sun Yat-sen Memorial
Hospital, Sun Yat-sen University from September 2020 to May 2021 were selected as the study group and 15
healthy subjects of the same age were selected as the control group. The respiratory function and motor func-
tion of the control group and the study group were measured respectively. Respiratory function assessment in-
cluded ventilation test, maximal inspiratory pressure (MIP) and maximal expiratory pressure (MEP). Motor
function assessment included Fugl-Meyer scale (FMA), Berg balance scale (Berg), physiological cost index
(PCI), 6-minute walking test (6MWT), 10-meter walking test (10MWT), and grip strength assessment. Pear-
son's correlation and spearman's correlation analysis were used to study the changes of respiratory function and
its correlation between respiratory function and motor function in stroke patients.

Result: Compared with the control group, respiratory function of the study group included 25% forced expira-
tory flow (FEF25), forced expiratory flow (FEF50), maximum mid-expiratory flow (MMEF), forced inspira-
tory volume (FIVC), peak expiratory flow (PEF), force expiratory volume in 1 second (FEV1), MIP and
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MEP all decreased, and the differences were significant (P<0.05). FVC and FIVC were moderately positively
correlated with grip strength in stroke patients (=0.608,7=0.528, P<0.05). FEF50, FEV1, FIVC, FEVI/FVC
and MEP were positively correlated with Berg (r=0.564,7=0.607,7r=0.535,7=0.566,r=0.566, P<0.05). MEP and
FEV1 were moderately positively correlated with 6-minute walking distance (=0.536,7=0.522, P<0.05), while

lung function indexes were not significantly correlated with motor function in the control group (P>0.05).

Conclusion: Respiratory function of stroke patients decreased significantly compared with normal people, and

there was correlation between motor function and respiratory function decline in stroke patients.

Author's address

Key word stroke; respiratory function; motor function

Sun Yat-sen Memorial Hospital, Sun Yat-sen University, Guangzhou, Guangdong,510120

i 2 R SR I AR DL B4 I I s , i E AR
S AEREE T RAET- RN ER LAY, 3R E A 1L 39.9%
SN IR A7 i A BR e 2, IR, M 2 e s B Y Ak
SR IR B WS [ 2 B B BURAE
o B B 8 m SR T R B R, B T 55
B LA R A2 B D) RERRERS LA, T 5 1 £ 10 IR i
DIREY . W T2 sh o R AT, fiki 45 Hh 83 fi e 0 i
IRTIIRETE 832 B, K3 shisi/ b, T B0 LAY
SRAGVEIE L, 52w FR A PRI D REY . H R I R B 5
Z2 LN Dy R I 250t i 4% vz s D B R 52 e ok
A 3 P )11 25 R A 1 20 i 2 v R8I 0 68 114 e
2 R RE IE S D RE R AEAF D SR T
WP Dy e 5328 S D RE AR ST AR B . ik, A
WFFE B A A X i A< v 88 01 TP ) BEFNZ Bl )
BEATEAL , B i v 2B 5 IR D RE I 25 S AR Ak
A I T R Iz 20 (14 e , O iR i — bl e
AL S BE K BRI TN SR T

1 #EREFE
11 —BeR

VEH 2020 4F 9 H 32021 4F 5 H a1 L k2 9h
TR A1 20 A = B B AR = 2 B ISCTA 194 ki A5 v £ 15 )
YERESHL, o3 AN U IS P 3 AH G L 1 15 451 [+
W5 A B AAE At BE AL, 36 30 1] 52 3K 3 S AR ik F
9%, A Z 0 H 10— e e k480 SPSS 25.0 #4748
TI2E4 BT, W2 4 ) 22 5 T I 31 3 L (P>0.005) ,
HA e, W1,
L1 9 ARRIE B A ALt : DI R W R i
I RASAE , 28 CT 8 MRIGESE , #4-4 2019 4 Ak
P 24 28 0 1 A 2R LA R 12 Wi AR s @ B
PUEHE  JOINHIBERS , A= R AERRE , mT LASE IS i
55 @B E T RE , il TR T8 gl S 617

1 WAZKE—RERERITEE (xts)
US| X HE 2
7 (n=15) (n=15) i P
P /, 51]) 3/12 5/10 0.409
AEIE (ks , %) 52.87+1620  42.27+17.13  0.592 0.558
By (xts, cm) 164.13+7.08  164.33+7.66 - 0.185 0.855
AT (xts,kg) 62.33+9.12 62.66+10.29 - 0.094 0.920
WA S (/6 5/10 5/10 1.000
SEYERE () 2.56+1.34 /
fiki A s A o/6 /
CHR R B/ % 4 1)

T UEEA A v (5 ) B - [T

@HES IR A EMERE A

X HEZH A L AR : DA E I 2R B 55
28 RGA PN s @ JCINHIBERS , W] Be & 58 A ;
@ HES ALK A& E MR
1.1.2 HEBRARE : QxR A i TSR
MR s QFFFEIL I O REARRE , IE3 N H &
AU 2R SR O IR O E DT B &
W RGP R @A NHIBERG TR e AR I
BLA AL s @I AAT ; @A oAb 24 R 5 ;
D22 B M R B .
1.2 W5k

WA P 32 R ) AE IS | B AR A
A RAF B AT S REVEAL o MR LR AT
Fugl-Meyer | B JJBE 7 4€ (Fugl-Meyer assessment-
lower extremity, FMA-LE) . Berg ¥ ffif i& 3 (Berg
balance scale, BBS) . A Hl #E $it 5 %X (physiological
cost index, PCI) . 10m £ 17 i % (10- meter walk
test, IOMWT) . 6min #1714 (6-minute walk test,
6MWT) J& J1 S8 SN REPFE . il M2 21k
4 I 38 ST RE NI UL 9 25 55, 0 0 il 24 v
WEIHRERY S AL . It o3 B WS ZH IR S RE &1~
BRFNE Bl D) REPEAl 285 S AR G, H4000 ki 2 v g

www.rehabi.com.cn 343



Chinese Journal of Rehabilitation Medicine, Mar. 2023, Vol. 38, No.3

WP T RE A8 ST RERIAHDCYE . A PPAR 4 F 2800
Tl FEVIR R IR 7 INHEA T
1.2.1 WP IREITAL « il S e a2 « R 45X
(4 it S eI (B8 2% BT X1 RS ) X R 3 kA 7 ki
WA RERTI o 52103 v AL 7, (K S I T4 mag
AR IR R ISR 7Y S VAS SN
FIREIGER | JH 7RI 98 b ST o E SE R I
5% 25% FH 1WA i (25% forced expiratory flow,
FEF25) . 50% H J1 " < & (50% forced expiratory
flow, FEF50) . 75% ] /1A (75% forced expira-
tory flow, FEF75) | i KIS A I 8 (maximum
mid- expiratory flow, MMEF) | F J1 Ff- 5 & (forced
expiratory vital capacity, FVC) . i J1 Ik R &
(forced inspiratory vital capacity, FIVC) I {H I
Sk (peak expiratory flow, PEF) Sfi—FbH 1
A i (force expiratory volume in 1 second,
FEV1) 45 —FF 1 i CR/H 0 38 (FEVL ex-
pressed as a percentage of forced vital capacity,
FEVI/FVC) 5 BMIME [ 73 e o I 3 B 45 2R

W UL 7900 2« SR FH $3e KPS (maximum
expiratory pressure, MEP) . iz K W <% (maximum
inspiratory pressure, MIP)YE AP IES LRI S AL
AR R 7 0 i -7 e e S VAN [ A
e I A WE TICAE 1, i MEP B 5712035 78 )R mT
RETRIR S, B o) g M R T R ] <0 o
MIP Hf W A7 128 38 510 V- b e K FR 32 b AR P < 8l
1, SR 2 e IR AT e MR <o DU S8 U
5% MEP \MIP i B 71 0 e o 2007 3 Yk Bt
FES5RL
1.2.2 iz shIREEE Jr ik 430 1 I FMA-LE $FAf
ki 2 v S8 E R B3 25 iz 2 P e (I T BBS PEAG AR
H R EE B 6MWT Al LOMWT P4 5 # 1Y
AATIRE R T J7 3% F PCLAWT 5 1Y BE T
FE R R A AR 2 4R T o
1.3 Gt

KHISPSS 25.0 G TR BEA T Es i SE i
M, X FRF A IR 2S00 A BT 06 RER M ST R AR ¢
K08 , AH A 5% FH Pearson AH G E 40T , AFF A IE A
O3 AT BTRER HIAE S BRI, ARG OC Rl
Spearman AH JEPE 43 M o THECTERNU AT 0 K G

344  www.rehabi.com.cn

B2 U a=0.05 , 5 P<0.05 MTAH 2 T A i E 1 =
N

2 #R
2.1 s IRE AR

L GEit o WA WA 32 103 il S T RE TR
b (fili 38 < 2 B8 70000 (B & 43t ) Bk FEF75.FVC,
FEVI/FVC 25Tt &R L (P> 0.05) 41, HAthdg
PR ZE 2 4/ F X B4, 22 A o 3 Pk L (P<
0.05), 322,
22 FEIRALIL A

LR BT Ao BT AT HOLEE 4 ) MIP FT MEP (I
WAL B /& 43 L) SR T X BRAT, 22 5947 B 2
P L (P<0.05,%3)
2.3 PR YRR s DY RE AR DG

FVC .FIVC 54 Jy iAot B B gk L
L EAH 56 56 £ (7=0.608 , =0.528, P<0.05) , IL55 4.
FEF50.FEV1.FIVC .FEVI/FVC . MEP % Berg %
PF43 5 1E A 52 (7=0.564, 7=0.607 , r=0.535 , r=0.566,
r=0.566,P<0.05), W.3¢ 5. MEP .FEV1Yj 6min 217
I B 52 1E A 56 (7=0.536, 7=0.522, P<0.05) , IL. % 6.
7 25 o B il S RE VI ULAIL T 5 FMA-LE
PCL.10MWT ¥ JCAHEAE (P > 0.05) .

F2 MAMBSUBEERIEE (xts,%)
I 524 i HE ]

T s lers (P
FEF25 43.47+19.93 62.52+21.62 -2.509 0.018"
FEF50 61.9+27.25 81.54+17.45 -2350 0.026"
FEF75 67.67£29.96  88.59+35.43 - 1.746  0.092
MMEF 4825+19.34  76.46x1840  -4.093  0.000"

FVC 87.27£15.56  99.49+19.90  -1.874  0.071

FIVC 62.85£20.96  87.07+14.65 -3.667 0.001”
FEVI 76.89+£16.21 92.76%9.61 -3.261  0.003"

PEF 38.00£18.73  56.50+16.01 -2416  0.022"

FEVI/FVC 0.75+0.12 0.72+0.13 - 1.445  0.160
T ERAL ik 2 e JB 2 o IR« [T RN
D5 X HR4H H P<0.05,
*3 THAMERAAN AL (xts)

WiH pUE<A] X HEZH HE P

MIP 32.45+£14.63  47.49+16.44  -2.647 0.0137

MEP 45.10420.07  70.07+29.71 -2.551  0.0117

TE OB L I A R R AL ¢ [RT f N 5 MITP s i R A
MEP:: i KIS, D5 %] B4 kL P<0.05.



PHAAG AL 20234F 384 53

x4 BEFRBEFVC.FIVC SEAKMHEEME

FVC FIVC
Eh
1 0.608 0.528
PIA 0.016 0.04

A FVC: I FIVC: R <

*5 MZErh®E#E FEF50.FEV1.MEP.FIVC.
FEV1/FVC 5 Berg T4 #9185 14

FEF50 FEV1 MEP  FIVC FEVI/FVC
Berg iF4>
rE 0.564  0.607 0566  0.535 0.566
P 0.045 0016  0.028 0.04 0.028

1 - FEF50: 50% ] IR 4 FEV L 85— R0 J1 05 & MEP : ek
AU FIVC: U s FEVIFVC : — B0,

#6 [NZErhEEMEP.FEV1E 6min#1TREES AL

MEP FEV1
6min H1TEEES
1 0.536 0.522
Pl 0.04 0.046
1 MEP: St KRS 1 s FEVL: 55 —F0H < i
3 itig

WHO 5 7, il 26 P 2 O 4 Bk S EUE T
A2 — B AL BB 2 — R ER R . il
BRI A 1B D BE 5 B (I
W T RE , WP I I RE PR R AR ™ B 2 Heas sh D RE AN H
HWARTERE S o AR, N AMREHTFEUESE il Ae o
SBHE NP I RER) T WAL O U RS EE , SN
BATRETT MR R IR B PRSP A A
IR 25 R I 2 vh A s sh Sh s AZ ™ B
X IEBIFFE T BT XA rp R IR AR e Xt is 2
IHRERSEN , ST I I RS b 0[] %A e N 1) 22
5 IR D RESE b -5 S D RS AR 8] A4 AR SRR ]
B DR, ASSTRIFFE i A o S8 35 I IR D R [ £t
FENHIZE 53 , LIRS A v 8 I S e 12 2 D fiE
R OGHE , 2 i I R A2 s B R A 1 A
WA PR

ABFFERS HO B, 2 Hh S8 A A i R
W WLILAT R B, LRI ZhRE 5z sh D RE R A TEARSG
P s LA A B ORI ST RESZ AL, HLV IR K BE
W2 SO MR S IS S I RESR B, PP IR DI RE B 25
Sy RE s S IIRE . DAL, A A S8 5 R sik
ARTT
3.0 iz R AT AR IS TR T R

A 5T 45 5 7 ik A £ 35 19 FEF25 . FEF50
MMEF PEF fl FEV1 B AL F [R] i fat fE A, FLEE
4 B R4 WP 8 B AE A 50%—70% , ik F
S A 80% , $ /N AE LMl T U BEFEAR . I IR
b AR R i A e A S AR ) R R A A
BHZEME  BREIME RS VER/NV B S RER RS0, A
T, 26 v B FEVI/EVC 5 [RIA G B
¥ 2% 5, {H FEF25 . FEF50 Fl MMEF I 2% ik T {d ¢
4, R A BB R/ VB D RE RS

FEF25 F FEF50 4575 25%F1 50% i 1 1 ) 5 K
PEA 374 , MMEF 48 fe KIS AP 0T, Bk 3448
B ] H TR AR SGE I RH2E LR NVE D)
RERAR ™, A5 45 R BRI A 35 FEF25,
FEF50 .MMEF Y% {t HE X B2, SRWIERE AT S
AR I AEAE R R BRI A B S, /NSEBE 14
e AT AR R R i A v A O KT ILE TS T
T RS EURREN /NS R AR T R AR N I 5 |
MEA 3 N % . Santos ZEF 7Tt FE H , B TS
5k 1 S W RV A TR R AR A st Sk R R Aot
"y S N R 32 . S g 0 8 U 2 SN, A
M5 EA B M TR, seoh, P T 5L
PR, A R AR AR ORE G 2R 1 B R R 7% —
38%""), IliTBARAE 23 5| e/ INTIEIRAE IR AR L JAE S
I 425 O S I AR

PEF 8 WA 0 7, 5 FH S o PP A WL
W e AR RE T B RE T, S S e B 2 W S T )
febr o ABETT R M4 b R 1) PEFAIR TR, %
AH AR b J5 R CRE 0855 , SE BRIV RE T T R . MK
B R i, IR T4 Re e i S 0
S 00 JULARE G 13 52 i i JUL R R B JULTEE A9 9875 o Ward
SEUIXGT 18 48 i A 2t A A 20 7] £t BRE B I I UL
3 B Wk S B g B B i A v e B R
WP UES 2O B, 1 = N2 sz 5 2 ik 35 32 48
(RIS, NI D) RE VSR | P T T BB R4 2 A 25 1 o il
RIS, 17T 5 M I T RE

DRI, A A 5T 2 BRI A v B A A /NS B
S I RE i B % RE AR | [ ERE A RAIGR
W1t — 2 5 F 3 132 BN 77
3.2 A BRI RS

MIP A FH 3 W S0 = A B e KA e 6

www.rehabi.com.cn 345



Chinese Journal of Rehabilitation Medicine, Mar. 2023, Vol. 38, No.3

B WAL TT o MEP Sk FH J7 AR i 77 A 1 e R
FEJ7, % AT RWAFSANLU T . AFRES R R, I
A R HE WAL AR UL 280 R R, %
AH i 2 B i £ SRR D RS, i 22 IR LA
T WUREZENE I JULRE . Jung® % 114 15 25 vh g8 3 64T
HE WUEE B TR S BT 5T, 45 0 & B2 v R 3 i LT
(e 0 JULJEE B RS 0 B FRAIG, L5 R i
W T RE LA FE5m A S E . PR LR A Bk 3%
FENURE, 240 LG J 7 s ] S5 8500 B A 45 T 1)
(R iR 32488, s g UL ek A LR T3, iz
Sl SIREAR . Z TR, IR LI 2545 3L
P IR I e S B (0 4% PEP \MIP 1 MEP % 73z 5
fiif 7, XA o R A T R S LA S LI R
TG TSN SR T, X ik 26 o S50
W ILTE 7 1 £, A LSCHE RS A ) e I 5 P ) B o
IR D REVIZR
3.3 IENGIHAREALE ShhRE AR S

AU FE B, 4 £ it 3 < P LA
SHBshFFEA M, B IEE, BT 5K,
FVC . FIVC F& Jj 5t IEAH G, H 7 W08 i 7
SEBERKMEEFH SN S & E ¥, Efstathiou
SO 7 AT RN R AR R TR ) AR KRR
A, 45 5 R P HAA R B AR e ME . HEM AT E
Ji BT Ay K % 1 S U R sl ) Sk Atk L B 1D UL L
LB RE LA AIURE IR 2 SRl IR TR e M I
Sy S LY 2078 17 e vy B 1l N o) e
G2 R FEN R B SR R, A
A P ) B RN R T PR R R, i — 20 g
U BRI RE IR K 4% o DR L, SIS A 2 v £ 3 P
Dise Ak — 248 S a #g LA D i, e E i 8h
DIRe B, I H AT T4 I 4 Sy e I g A< v 8 35 07
W R GE T RE A L EEFE AR

BBS # R IEAS H 3 A0 A5 D RECY, 7520 v
R E WP DRty . AT, A g
() FEF50 .FEV1.FIVC .FEV1/FVC MEP & Berg/%
O IEA G R $E 7R Bk 4 v R P D e O
M5 D REHLAT A e R T B8 i 114 FR 2 V- R
MRAT o PA D RESZ YK T il 52 i oG A< v B 3 1 Al
JUU I UL % L5 M R LR %ty B g e 06 3 A1, ik 4
FRIK A DR I EL U . DRI S P UL 43 B

346  www.rehabi.com.cn

SR RERE AT, AT A — o FR R b B R kA 4
K A% 0 R MY, — 2B B S D) BB . Jandt
SECIF ST R B, X 24 ) A rp R UEA TR TS A L OF
WAL ) BE TEA , LR 42 ] 5 I L i HLA
MO, JE RSN . Lee SE™ BTt & B,
WP LY ZRE A K TR I 2T A R s 4 iR
H IO IRUREE DL ThRE . R, 78
A v R A TR T URE S A2 0 T RE I 2R,
e A LA AT 2850 1A RS S 0y = L e R i b R
JEIAERP SRR TR E

6min 51T HE B 5 FH S B R 190 il D BE
iz B 1P A ST 45 R 8K , MEP.FEV] 5
6MWT A1 I 25 5 1 AHC , H MEP AH & PE 3 5 5 13k
AT T R 22 R 332 ol it Fo k2 o il ] BB A
G AT LA 7T, — 2 M4 o g WLk o3 e UL
IR S8 s aCAE 2 R R R ] B S ECE S
S PATREFERG N . LU AR T S R AR
AR O i R R R IR AILTE shisk /b o 5 = HLIRTE
12 Bl WML I e 7 B A R It 3 i 14 o Ee ]
1 2% M3 16%. 24IRALIC 7B, 3% 20 LI I
TSR, KT L DO PR R LA L e T,
M S EMLIARIZ S 71 R, Rochester 550" & BiAR
H 8B IR SILAY TG 77 25 2 B0 AU I 3 1t s
AT I T A AR R R 3 R R
T, BRI I v R LRI T T DA 3 I 21 8 1 48 4
(RE T, R B T 57 JE T4 9538 st L 3
12 i 7 4R i T3 R 1O D BE T RS I
WRIIIRE . AHIFFE IS0 H i A v RB 2 P T Bl
LH IR, AR, FEEE TR I 7 I X P o it
111 70 R A2 F W A3 Bl (4 DR R, b 3 1
RS HERE DL B O FE R AP I L

4 g

i 2 r T I R ) e ()% f i N BH i T
K, HILIFg D) Re Rz 2l o ReHA TEARSCHE , W )
RETEIR T A% O Fa i iz Bl ) v 81 22 () BRI AR
o B, AEXT IR A 3 R A R rh B 2F
Ty PEAL K 25, W Dy RE £ = A B Tig s )
REMIGEE . ASHFZE HINE T 34 PR A AilE 3
Fe , EAFRAEAS S A B, R BB BB X 4 2 5 45



FRAAGE 5L 20234F, 55384 553 1)

B B P s Sl REAR S

T4 i ik —2

WARBETE . AWFFE R A F A7 /N UE
FE, A BEJE h TR R I A E 5 | AR P

A WA S

B, I, TR SR DR o SR Y

FEAC R E o

Sk
[1] Virani SS, Alonso A, Benjamin EJ, et al. Heart disease and

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

stroke statistics—2020 update: a report from the American
heart association[J]. Circulation,2020,141(9):e139—e596.
e [ g 2 o B VA 2019) G 5 28 el 0 i 24 o B 6 41 2%
20 19)HEZL[I]. H I IS 44, 2020, 17(5) : 272—281.
Menezes KK, Nascimento LR, Ada L,
muscle training increases respiratory muscle strength and re-

et al. Respiratory

duces respiratory complications after stroke: a systematic re-
view[J]. J Physiother, 2016, 62(3): 138—144.

Watchie. Cardiovascular and pulmonary physical therapy: a
2010:81—84.
Pozuelo- Carrascosa DP, Carmona- Torres JM, Laredo- Agu-
ilera JA, et al
for pulmonary function and walking ability in patients with
stroke: a systematic review with meta-analysis[J]. Int J Envi-
ron Res Public Health, 2020, 17(15):5356.

Choi HE, Jo GY, Do HK, et al. Comprehensive respirato-
ry muscle training improves pulmonary function and respira-

clinical manual[M].2nd Ed. Missouri: Elsevier,

Effectiveness of respiratory muscle training

tory muscle strength in acute stroke patients[J]. J Cardio-

pulm Rehabil Prev, 2021,41(3):166—171.

o I % 2 2 N AL 12 T A 2019[0]. AR R R

2019(9)710—715.

Wi, SR, ARIME S AP 20 i A o (e SR & AP A T

UL F’ﬁuli:J[J] JUARERZE, 2020,41(15):1553—1557.
AR XA, 5, A R ot I A e e R T 1 A

HATRETI 9411[’] [ VTIREEZE, 2020,46(3) :242—245.
Tasseelponche S, Yelnik AP, Bonan IV. Motor strategies
of postural control after hemispheric stroke[J].
ol Clin, 2015, 45(4): 327—333.

BARESE XA PRI ZRXe B o I DRpsrie 26 i D e Sz v
REAY T SLWFIE]. EPHEM%”E%WH 2021,15(2):246—248.
Jiti Ty REAS: A i (5 3840 ) —— it TR e []. eh AR S5 A%
MEIZ AR, 2014,37(7) :481—486.

Jiti S RS 2 i e —— I A A S RE RIS
FWCRIRIR]. PR 445,2019(22) 1681—1691.

Santos R, Dall'alba S, Forgiarini S, et al. Relationship be-

Neurophysi-

tween pulmonary function, functional independence, and
trunk control in patients with stroke[J]. Arq Neuropsiquiatr,
2019, 77(6): 387—392.

EINE B, B AR, 5 AP ADCEI5 29
] 24,2019, 14(12) : 1251—1262.
Plantier L, Cazes A, Dinh-Xuan AT, et al. Physiology of
the lung in idiopathic pulmonary fibrosis[J].
Rev, 2018, 27(147):170062.

Heckman EJ,O'Connor GT. Pulmonary function tests for di-

& AN

Eur Respir

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

agnosing lung disease[J]. JAMA,2015,313(22):2278—2279.
Ward K, Seymour J, Steier J,
hemispheric stroke is associated with impairment of reflex
2010, 36

et al. Acute ischaemic
in addition to voluntary cough[J].
(6): 1383—1390.

Pekacka-Egli AM, Kazmierski R, Lutz D,
tive value of cough frequency in addition to aspiration risk

Eur Respir J,

et al. Predic-

for increased risk of pneumonia in dysphagic stroke survi-
2021, 11(7):847.
Jung JH, Kim NS. The correlation between diaphragm
thickness,
tion in patients with chronic stroke[J]. J Phys Ther Sci,
2017, 29(12): 2176—2179.

Lanini B, Gigliotti F, Coli C, et al. Dissociation between

vors: a clinical pilot study[J]. Brain Sci,

diaphragmatic excursion, and pulmonary func-

respiratory effort and dyspnoea in a subset of patients with
stroke[J]. Clin Sci (Lond), 2002, 103(5): 467—473.
Messaggi-Sartor M, Guillen-Sola A, Depolo M, et al. In-
spiratory and expiratory muscle training in subacute stroke:
a randomized clinical trial[J]. 2015, 85(7) :
219—225.

Menezes KK, Nascimento LR, Avelino PR, et al. Effica-
cy of interventions to improve respiratory function after
stroke[J]. Respir Care, 2018, 63(7): 920—933.

Pozuelo- Carrascosa DP, Carmona-Torres JM, Laredo- Agu-

Neurology ,

ilera JA, et al. Effectiveness of respiratory muscle training
for pulmonary function and walking ability in patients with
stroke: a systematic review with meta-analysis[J]. Int J En-
viron Res Public Health, 2020 ,17(15):5356.

Efstathiou ID, Mavrou IP, Grigoriadis KE. Correlation be-
tween maximum inspiratory pressure and hand-grip force in
healthy young and middle-age individuals[J]. Respir Care,
2016,61(7):925—929.

Kornetti DL, Fritz SL, Chiu YP, et al. Rating scale anal-
ysis of the berg balance scale[J]. Arch Phys Med Rehabil,
2004, 85(7):1128—1135.

Jandt SR, Caballero R, Junior L, et al. Correlation be-
tween trunk control, respiratory muscle strength and spirom-
etry in patients with stroke: An observational study[J].
Physiother Res Int, 2011,16(4):218—224.

Lee K, Park D, Lee G, et al. Progressive respiratory mus-
cle training for improving trunk stability in chronic stroke
survivors: a pilot randomized controlled trial[J]. J Stroke
Cerebrovasc Dis, 2019,28(5):1200—1211.

Pohl PS, Duncan PW, Perera S,
stroke- related impairments on performance in 6- minute

walk test[J]. J Rehabil Res Dev, 2002,39(4):439—444.,

et al. Influence of

Billinger SA, Coughenour E, Mackay-Lyons MJ, et al.
Reduced cardiorespiratory fitness after stroke: biological
consequences and exercise- induced adaptations[J]. Stroke
Res Treat, 2012,2012:959120.

Rochester CL, Mohsenin V. Respiratory complications of
stroke[J]. Semin Respir Crit Care Med, 2002, 23 (3) :
248—260.

347

www.rehabi.com.cn





