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Effects and safety of high-frequency chest wall oscillation for elderly bedridden
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[ Abstract] Objective To investigate the clinical effects and safety of high-frequency chest wall oscillation (HFCWO) in the elderly
bedridden patients. Methods A retrospective analysis was conducted of 82 elderly bedridden patients admitted to Xijing Hospital of
Air Force Medical University from October 2019 to October 2020. According to intervention, the patients were divided into HFCWO
group (n=39) and CPT group (n=43). Comparisons were made between the pre- and post-intervention breathlessness, cough and
sputum scale ( BCSS) , 24h sputum volume, pulmonary ventilation function and incidence of pulmonary infection (PI). The two groups
were observed in heart rate (HR) , systolic blood pressure (SBP) , respiratory rate (RR) and pulse oxygen saturation (SP0O,) 10 min
before, during, and 10 min after the initial HFCWO treatment. SPSS statistics 23. 0 was used for data analysis. Depending on data type,
i-test , X*test, rank-sum test were performed for comparison between the two groups. Results The HFCWO group received 1 118 times
of HFCWO treatment, of which 1 003 (89.7%) times were well tolerated and 64 (5.7%) times were not. There were no significant
differences in HR, SBP, RR and SPO, 10 min before, during, 10 min after the HFCWO treatment ( P>0. 05 for all). Afier treatment,
BCSS of the HFCWO group were significantly lower than those of the CPT group [3.0 (2.0, 3.0) »s 4.0 (3.0, 5.0), P<0.001]. The
sputum volume also decreased significantly on the fifth and seventh day [ (28.9+3.9)wvs(33.2+3.3)ml, (19.9£3.4) vs (27.2.9£3.3) ml;
P<0.001]. Compared with the CPT group, pulmonary ventilation function in HFCWO group was significantly improved with forced
vital capacity (FVC) [ (2.150+0.134) vs (2.067+0.185) L, P=0.021] and forced expiratory volume in 1 second ( FEV1)
[ (1.404+0.063) vs (1.348+0.105) L, P=0.004]. There was no significant difference in the PI rate between the two groups (P>0.05).

Conclusion HFCWO is safe and well tolerated in elderly bedridden patients, and it can significantly improve dyspnea, cough and
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sputum, promote the discharge of bronchial secretions and improve the pulmonary ventilation, and to a certain extent, reduce the

pulmonary infection.
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Table 1 Comparison of baseline data between two groups
Ttem Total(n=82) CPT group(n=43) HFCWO group(n=39) P value
Age(years, x+s) 88.7+5.1 87.7+5.2 89.7+4.9 0.085
Gender( male/female, n) 53/29 24/19 29/10 0.079
BMI(kg/m?, xs) 22.8:1.3 22.6x1.1 23.0+1.5 0.208
Nasal feeding[ n(%) ] 23(28.0) 9(20.9) 14(35.9) 0.132
24h sputum volume (ml, x+s) 40.9+4.8 40.5+4.3 41.3+5.3 0. 440
Antibacterial drug use[ n( %) ] 27(32.9) 14(32.6) 13(33.3) 0.941
Underlying disease[ n( %) ]
CHD 35(42.7) 18(41.9) 17(43.6) 0. 874
Hypertension 20(24.4) 11(25.6) 9(23.1) 0.792
CVA 29(35.4) 16(37.2) 13(33.3) 0.714
COPD 27(32.9) 13(30.2) 14(35.9) 0.586
Chronic bronchitis 12(14.6) 7(16.3) 5(12.8) 0. 658
After fracture operation 11(13.4) 6(14.0) 5(12.8) 0. 880
LOS(d, x+s) 19.9+5.0 19.5+5.2 20.5+4.6 0.367
Pl[n(%) ] 25(30.5) 14(32.6) 11(28.2) 0. 669
Hydrothorax[ n( %) ] 10(12.2) 5(11.6) 5(12.8) 0. 869
BCSS [ points, M(Q,,Q5) ] 6.0(6.0, 7.0) 6.0(5.0,7.0) 7.0(6.0, 8.0) 0. 104
FVC(L, x+s) 2.023+0. 174 2.053+0. 188 1.990+0. 152 0. 100
FEVI(L, #+s) 1.31320. 097 1.3280. 107 1.29620. 084 0. 141

CPT: chest physiotherapy ; HFCWO : high-frequency chest wall oscillation; BMI; body mass index; CHD; coronary heart disease; CVA: cerebrovascular

accident; COPD; chronic obstructive pulmonary disease; LOS; length of stay; PI: pulmonary infection; BCSS: breathlessness cough and sputum scale;

FVC: forced vital capacity; FEV1: forced expiratory volume in 1 second.
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Figure 1  Comparison of sputum volume between two groups

Compared with CPT group, * P<0.001.
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Table 2 Comparison of BCSS scores and PI incidence between two groups before and after treatment

BCSS|[ points, M(Q,, Q3) ]

PI[n(%) ]

Group n

Before treatment After treatment Before treatment After treatment
CPT 43 6.0(5.0, 7.0) 4.0(3.0,5.0) " 14(32.6) 9(20.9)
HFCWO 39 7.0(6.0, 8.0) 3.0(2.0,3.0) " 12(30.7) 5(12.8)
ZX* -1.626 -3.530 0.183 0.950
P value 0. 104 <0.001 0. 669 0.330

BCSS: breathlessness, cough and sputum scale; PI. pulmonary infection.

group, *P<0.001.

*x3 2EEEEBTERE

Compared with before treatment, * P < 0.01; compared with CPT

FVC 1 FEV1 tb %

Table 3 Comparison of FVC and FEV1 before and after treatment between two groups (L,x=xs)
FvC FEV1
Group n
Before treatment After treatment Before treatment After treatment
CPT 43 2.053+0. 188 2.067+0. 185" 1.328+0. 107 1.348+0. 105"
HFCWO 39 1.990+0. 152 2.150£0. 134 ** 1.296+0. 084 1.40420. 063 %
t -1.166 2.365 -1.486 2.974
P value 0. 100 0. 021 0. 141 0. 004

FVC: forced vital capacity; FEV1; forced expiratory volume in 1 second. Compared with before treatment, * P<0.01; compared with CPT group,

#P<0.05.
3
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