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[Abstract] Objective To investigate the effect of respiratory function training on respiratory
function and conscious state of patients with severe cerebrovascular disease (SCVD). Methods A total of
27 patients with SCVD were divided into control group (N = 17) and observation group (N = 10). Control
group received routine drug and rehabilitation treatment, and observation group was added respiratory
function training based on routine treatment. The respiratory rate, tidal volume (TV), heart rate, blood
pressure and artery oxygen saturation (Sa0,) of patients were monitored by breathing machine before and
after 4-week treatment. Meanwhile, arterial blood gas analysis was used to detect arterial partial pressure of
oxygen (Pa0,), oxygenation index, partial pressure of carbon dioxide (PaCO,) and pH value. At the same
time, Glasgow Coma Scale (GCS) was used to evaluate the conscious state of patients. Results All
patients successfully completed 4-week rehabilitation training, without asphyxia, arrhythmia or other adverse
events. Compared with before training, the respiratory rate (P = 0.006) and pH value (P = 0.010) were
significantly decreased, while Sa0, (P = 0.001), oxygenation index (P = 0.000) and GCS scores (P = 0.004,
0.017) were significantly increased in both groups of patients after training. There was no statistically
significant difference between 2 groups on respiratory function indexes and GCS scores after training (P >
0.05, for all). Conclusions Respiratory function training did not significantly improve the respiratory
function and conscious state of patients with SCVD, yet to be further studied. Randomized controlled
clinical trials with larger, layered samples and long-term prognosis observation are needed. Examination
method of respiratory function of SCVD patients is also a topic to be explored.
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Table 1. Comparison of general data between 2 groups

ftem i TR value P value
Sex [case (%)] — 0.706
Male 10 (10/17) 5(5/10)
Female 7( 717) 5(5/10)

6278 £12.98 56.67+13.24  0.438 0.665
21,12+ 787 2450+ 6.75 -1.469 0.154

Age (v£s, year)

Duration (v s, d)

Hypertension [case (%)] 15 (15/17) 8 (8/10) — 0.613
ﬁ‘;‘;“(ﬁ%re‘“‘“ discase 2( 2/17) 2 (2/10) — 0613
Diabetes [case (%)] 9( 9/17) 3 (3/10) — 0424
Stroke history [case (%)] 5( 5/17) 4 (4/10) —  0.683
Smoking [case (%)] 10 (10/17) 4 (4/10) — 0440
Type of stroke [case (%)] — 1.000
Ischemic 12 (12/17) 7(7/10)
Hemorrhagic 5( 5/17) 3 (3/10)
Site of lesion [case (%)] —  0.683
Anterior circulation 13 (13/17) 6 (6/10)
Posterior circulation 4 ( 4/17) 4 (4/10)

—, Fisher exact probability , Fisher i U] 2 3
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Table 2. Comparison of respiratory function between 2 groups before and after treatment (x £s)

Heart rate (times/min)

Control 17 82.29+ 13.33 81.82+13.45

Observation 10 94.00+ 9.62 83.90+ 8.70
SBP (mm Hg)

Control 17 137.87+ 16.84 145.36 £ 14.56

Observation 10 140.30 + 23.88 128.90+12.12
DBP (mm Hg)

Control 17 78.65+ 9.95 85.82+12.30

Observation 10 86.40+ 12.28 83.70 + 14.21

Group N Before treatment After treatment Group N Before treatment After treatment
Respiratory rate (times/min) Sa0. (%)
Control 17 19.53+ 4.50 18.91+ 2.47 Control 17 97.13+ 2.23 98.64+ 1.21
Observation 10 2230+ 5.30 18.40+ 2.32 Observation 10 96.80+ 1.81 97.90+ 1.44
TV (ml) Pa0, (%)
Control 17 477.35+ 87.28 494.71 £90.20 Control 17 84.90 +13.87 80.98 + 7.70
Observation 10 487.00+112.10 461.70 +43.30 Observation 10 71.35+13.52 77.84 +10.26

Oxygenation index

Control 17 303.71 £41.64 321.00+61.88

Observation 10 259.90+45.23 348.70 £73.58
PaCO. (%)

Control 17 41.63+ 4.94 4129+ 5.15

Observation 10 3931+ 4.40 41.14+ 3.43
pH

Control 17 7.45+ 0.03 7.44+ 0.03

Observation 10 7.46+ 0.02 7.44+ 0.02

TV, tidal volume, ] < #& ; SBP, systolic pressure, W4 Fk ; DBP, diastolic pressure, &F 5K JE ; Sa0., artery oxygen saturation, 3l ik Ifil % 16 1 B ;
Pa0., arterial partial pressure of oxygen, 2l JK Il 43 & ; PaCO., partial pressure of carbon dioxide, %A fLf%k 43 H o The same for table below
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Table 3. ANOVA of pretest-posttest measurement design for respiratory function between 2 groups before and after treatment

Source of variation SS df MS F value P value
Respiratory rate
Treatment 14.039 1 20.084  0.699  0.411
Time 81.130 1 81.130  9.149  0.006
Treatment X time 23352 1 23352 2.633  0.117
Error between groups 221.685 25 8.867
Error within group 502.109 25 20.084
TV
Treatment 1304.850 1 1304.850 0.121  0.731
Time 377.268 1 377.268  0.083  0.775
Treatment X time 4950.009 1  4950.009 1.095  0.305

Error between groups 112985991 25  4519.040
Error within group 269605.521 25 10784.221

Heart rate
Treatment 538.799 1 538.799  2.860  0.103
Time 306.719 1 306.719  3.437  0.076
Treatment X time 251.016 1 251.016  2.812  0.106
Error between groups ~ 2231.318 25 89.253
Error within group 4709.682 25 188.387

SBP
Treatment 408.289 1 408.289  0.950  0.339
Time 9.674 1 9.674  0.072  0.790
Treatment X time 1394.563 1 1394563 10.413  0.003

Error between groups  3348.141 25 133.926
Error within group 10744.859 25 429.794

DBP
Treatment 117.143 1 117.143  0.635  0.433
Time 50.519 1 50.519  0.706  0.409
Treatment X time 278.519 1 278.519  3.895  0.060
Error between groups  1787.815 25 71.513
Error within group 4612.450 25 184.498

Source of variation SS df MS F value P value
Sa0,
Treatment 3.569 1 3.569  0.837  0.369
Time 21.766 1 21.766 13752 0.001
Treatment x time 0.581 1 0.581 0367 0.550
Error between groups 39.588 25 1.583
Error within group 106.579 25 4.263
Pa0,
Treatment 877.801 1 877.801  4.225 0.051
Time 20.736 1 20.736  0.363  0.552
Treatment X time 341.390 1 341.390  5.975 0.022

Error between groups 1428.500 25 57.140
Error within group 5193.963 25 207.759

Oxygenation index

Treatment 816.628 1 816.628  0.203  0.656
Time 35435.435 1 35435435 16.346  0.000
Treatment X time 16096.769 1 16096.769 7.425  0.012
Error between groups  54195.565 25 2167.823
Error within group 100618.965 25  4024.759

PaCO,
Treatment 10.706 1 10.706  0.324  0.574
Time 8485 1 8.485 1.283  0.268
Treatment X time 12.823 1 12.823  1.939  0.176
Error between groups 165299 25 6.612
Error within group 824.857 25 32.994

pH
Treatment 0.000 1 0.000 0321  0.576
Time 0.002 1 0.002 7.814  0.010
Treatment X time 0.001 1 0.001  1.711 0.203
Error between groups 0.007 25 0.000
Error within group 0.030 25 0.001

®d4 WABFIGAG GCS PEITIY LA
[M(P2s,Pss) , PESY]

Table 4. Comparison of GCS scores before and after
treatment between 2 groups [M (P25, Ps), score]

Bl After Comparison within group
Group N o U
treatment treatment T value P value
Control 17 13.00 14.00 -2.842 0.004
(8.00, 15.00) (12.50, 15.00)
Observation 10 10.00 11.50 -2.379 0.017
(9.25, 10.00) (11.00, 13.75)
Z value -1.926 -0.971
P value 0.056 0.369
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