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[ Abstract] Background There is a close association between obstructive sleep apnea—hypopnea syndrome

(OSAHS) and stroke. The coexistence of the two diseases not only affects the rehabilitation process of patients, prolongs their
hospitalization time, but also may increase the risk of death. At present, there is still a lack of clinical research on continuous
positive airway pressure ( CPAP ) combined with respiratory training for stroke patients with OSAHS. Objective To examine
the impact of threshold inspiratory muscle training ( TIMT ) in conjunction with CPAP on sleep status, pulmonary function,

and respiratory muscle strength in stroke patients with OSAHS. Methods Sixty—nine patients with stroke and OSAHS who met
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the enrollment criteria were selected from the Second Affiliated Hospital of Zhengzhou University from April 2022 to August 2023.
The patients were divided into experimental group (7=35) and control group (n=34) by random number table method. The
control group received CPAP and conventional treatment, and the experimental group received TIMT on this basis for 6 weeks.
The sleep status, lung function and respiratory muscle function of the two groups were compared before and after intervention.
Results  Six weeks after the intervention, the mean blood oxygen saturation ( Sp0O,) , proportion of deep sleep ( proportion
of N3 sleep in total sleep time ) , minimum arterial oxygen saturation ( LSaQ,) , forced expiratory volume in the first second

(FEV,) , forced vital capacity (FVC) , one-second rate (FEV /FVC) , maximum expiratory pressure ( MEP ) and
maximum inspiratory pressure ( MIP ) were all higher than those before intervention in the 2 groups ( P<0.05) ; After 6 weeks
of intervention, SpO,, proportion of deep sleep ( proportion of N3 sleep in total sleep time ) , LSa0O,, FEV,, FVC, FEV,/
FVC, MEP and MIP in experimental group were higher than those in control group( P<0.05 ). Sleep apnea hypopnea index( AHI ),
oxygen loss index (ODI) , arousal index and Epworth lethargy scale ( ESS) scores in the 2 groups were lower than those before
intervention ( P<0.05) . After 6 weeks of intervention, the ODI, arousal index and ESS scores of experimental group were lower
than those of the control group ( P<0.05) . Conclusion TIMT combined with CPAP can significantly improve the sleep disorder

of stroke patients with OSAHS, and improve arterial oxygen partial pressure, respiratory muscle strength and pulmonary function.
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Table 1 Comparison of general data between the two groups

- - AR P [ (%) ] BML i WA [ (%) ] Y [ (%) ]
(%) ] 4 (kg/m®) (em) = 7 I 7
Xt HRZH 34 553+12.8 24(70.6) 10(294) 256+36 41.7+35 23(676) 11(324) 22(647) 12(353)
IR 2H 35 564+11.1 25(714) 10(286) 252+29 435+49 22(629) 13(37.1) 20(57.1) 15 (429)
oL Es e k] 0.394" 0.006 -0.513" 1.807" 0.174 0.414
PAd 0.695 0.939 0.610 0.075 0.676 0.520
13 THHLER St [ (%) ] AHI [ ] (%) ] Jie 2l [ 4] (% ) ]
M (P, Pos) s ] i WiRE @NRIE S~15%Ah SIS/ 41 HH3E
Xof 11.50 (9.75, 14.00) 7 (20.6) 6(17.6) 8(235) 10 (29.4) 24 (70.6) 6(17.6) 28 (824)
G4 12.00 ( 10.00, 14.00) 8(229) 6 (17.1) 6 (17.1) 10 (28.6) 25 (71.4) 6 (17.1) 29 (82.9)
oL ves g a1 -0.291" 0.014 0.116 0.126 0.006 0.003
PAE 0.771 0.906 0.733 0.722 0.939 0.956
- T SRAETRAL [ 4] (%) ] NIHSS 43
[M (P, Prs) , d] N R e TR LA [M(Py, Pss), 51 ]
Xif HEZH 121.50 (85.25, 179.25) 7 (20.6) 5(14.7) 9 (26.5) 9 (26.5) 4(11.7) 5.00 (3.00, 7.25)
E el 112.00 (79.00, 172.00) 5(14.3) 6 (17.1) 10 (28.6) 6 (17.1) 8 (22.9) 5.00 (3.00, 7.00)
Z e g MR ] -0.240" 2.396 -0.405"
P1E 0.810 0.663 0.686

TE: AHI= RENRPE U (G AL, NTHSS= SEE [y WS RS, " Fom o, " Fom Z {1,

ARG REFR X .
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Table 2 Comparison of sleep breathing parameters between the two groups before and after the intervention

15 - _ AHI (K /h) _ Sp0, (%)
it 1t 6 JilJq LgfH P G FHi6 MG trfi Pfi
XA 34 30.25 + 18.65 18.27 £ 10.36 7507 <0.001 90.82+2.82 9435+ 1.95 -12.294 <0.001
Rl 35 31.06 +20.22 15.85£9.97 7391 <0.001 91.49+3.08 96.34 £ 1.51 -12.994 <0.001
i -0.617 -0.984 0.931 47740
P 0.539 0329 0.355 <0.001
5 180, (%) ODI (Y /h)
R TH6 A Ll PfE S i 6 JilfG LwfH P
popail 77.76 +8.58 88.03 +4.74 -11916 <0.001 30.74 + 1891 20.12£12.33 8.073 <0.001
B el 78.89 +8.24 90.69+3.21 -12377 <0.001 30.96 + 18.84 14.00+8.53 8.488 <0.001
t 1 0.554 2734 0.048 -2.402
Pl 0.582 0.008 0.962 0.019
5 VRIENG (] (N3 RN 5 SRaERRER TRl Eefi] ) (% ) SEREREA (R /) ESS ¥4 (43)
BRI TH6E  tgfd PfE S TH6RE iyl P it TH6ME  tgyfd P
XIRAL 1608+850 2472550  -13.505 <0001  2024+7.10 1038+349 8895 <0.001 1344£408  868+228 10807  <0.001
R 14542750 2747+471  -18041  <0.001 1660£981  599+388 7410 <0.001 1280478 726£293 12756 <0.001
1 ~0.796 2237 -1.764 -4.933 -0.600 2239
P 0429 0.029 0.082 <0.001 0.551 0.028

H: AHI= BEAR PRI R SHIGE THR AL, SpO,= Xl AU A,

R3 24T BTG M RER AR LA (3 £5)

Table 3 Comparison of pulmonary function indexes between the two groups before and after intervention

1.8a0,= F ARSIk IMAE M FIE , ODI= EFE%L, ESS=Epworth FEIER %,

an FEV, (L) FVC (L) FEV,/FVC (%)

T FH6RAE el P T FWeE i P Toin  TH6RAE tpdd  PMH
NARZL 34 1.54:038 279:034  -17453  <0.001 195£047 336055 -14.828  <0.001 055009 083006 -16782  <0.001
B 35 161£060  298:033  -I5118 <0001 214062 363:044 -1454  <0.001 055£0.10  087+008 20798  <0.001
i 0577 2372 1.444 2.183 -0.011 2366
P 0.566 0.021 0.154 0.033 0.991 0.021

i FEV,= 25 1| BN ER, FVe= flifiiiG &, FEV/FVC= —Fb%,
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R4 24T HHETFRAIREREFRXS I (7 £5, emH,0)

Table 4 Comparison of respiratory muscle function indexes between the two groups before and after intervention

) MEP MIP
21571 15155 — —
T T 6 J&J5 ¢ oy P T T3 6 JH 5 ! P{H
R4l 34 50.29 = 15.52 115.26 + 14.22 ~17.200  <0.001 4179+9.17 88.71+7.96 24956  <0.001
Wl 35 52.86+21.54 126.86 + 14.22 ~22.261 <0.001 40.83 +9.50 95341091  -21452  <0.001
¢ 0.566 2.816 ~0.429 2.880
P 1l 0.574 0.006 0.669 0.005

. MEP= i RIFAHE, MIP= e KIAUE; 1 emH,0=0.098 kPa,
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NG TS S o 2 i 25 S A, A R R
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TRk, BFFT AR AN 0% 22 50 2 i R 401 R 3 T TS
AHI 253 AN B RRE . AR R LI, WA RE
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