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[ Abstract] Objective To observe the efficacy of respiratory rehabilitation in patients with coronavirus disease
2019 (COVID-19) and the effect of different respiratory training methods. Methods Twenty-one patients of common or

severe COVID-19 with stable condition and positive rehabilitation willingness were selected from a ward of Wuhan Jinyintan
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Hospital during Feb. 4 to Mar. 25, 2020. They were evenly randomized into 3 groups. In addition to the conventional drugs
and symptomatic and supportive treatments, the 3 groups of patients were given Shunging respiratory trainer (group A),
Acapella respiratory trainer (group B) and Leventon Spiro-Ball respiratory trainer (group C), respectively, for respiratory
function and expectoration trainings, twice a day, 30 min each time, for 7 days. Four patients with stable condition but without
positive respiratory rehabilitation willingness were selected as the control group, and they were only given conventional
drugs and symptomatic and supportive treatments. Modified Borg’s rating of perceived exertion (RPE) score, respiratory rate,
pulse oxygen saturation (SpO,) without oxygen support, total sputum volume, and activities of daily living (ADL) score were
assessed before and 7 days after rehabilitation training. Results No significant differences were observed in demographic
characteristics (such as age, gender), baseline modified RPE score, SpO, value without oxygen support, constituent ratio
of sputum volume or ADL score among the 4 groups before training (all P>0.05), but there was significant difference in
respiratory rate (P=0.040). After training, the modified RPE scores, respiratory rates, SpO, values without oxygen support and
ADL scores in groups A, B and C were significantly improved compared with those before training (all 2<<0.05); the modified
RPE scores, respiratory rates, SpO, values without oxygen support and ADL scores in groups A and B were significantly
different from those in the control group (all P<<0.05), while only respiratory rate in group C was significantly different from
that in the control group (£<<0.05); there were no significant differences in the above 4 indexes between groups A, B and C
(all P>0.05). The post-training sputum volume of the 4 groups were decreased compared with that pre-training, and there
was significant difference in the constituent ratio of sputum volume of groups A, B and C before and after training (£<<0.05),
while there was no significant difference in the control group before and after training (P>0.05). Conclusion Respiratory
rehabilitation assisted by respiratory trainers can effectively reduce sputum secretion, improve dyspnea symptoms, respiratory
function and activities of daily living in patients with common or severe COVID-19. There are no significant differences in the
effects of different respiratory trainers. Further large sample multicenter studies are needed.
[ Key words | coronavirus disease 2019; respiratory rehabilitation; dyspnea; respiratory trainer; activities of daily living
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Fig1 Three kinds of respiratory trainers

A: Shunging respiratory trainer; B: Acapella respiratory trainer;

C: Leventon Spiro-Ball respiratory trainer.
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Tab1 Comparison of modified RPE score, respiratory rate, SpO, and ADL score of COVID-19

patients in each group before and after training

xts
Index Group An=7 Group Bn=7 Group Cn=7 Control group n=4 P value

RPE score

Before training 2.940.9 40+15 44408 4.0%0.8 0.072

After training 1.34+0.5" 134057 1.94+04" 25406 0.003
Respiratory rate/min '

Before training 23.1+34 28.6+3.3 28.1+2.5 28.0+1.8 0.040

After training 19.94+0.7" 207+1.17" 2174217 26.0£0.0 <0.001
Sp0,/%

Before training 91.4+1.8 90.3+3.2 91.3+3.6 925+1.9 0.505

After training 97.34+1.4"" 97.7+1.0"" 97.0+0.8" 953+0.5" 0.001
ADL score

Before training 81.3+8.1 77.0£8.6 76.9+5.3 79.0+7.1 0.657

After training 95943574 95.6+4.0"" 933+24" 87.3+4.7" 0.001

Group A-C: The patients were given respiratory training using Shunging respiratory trainer (group A), Acapella respiratory
trainer (group B) and Leventon Spiro-Ball respiratory trainer (group C), respectively; Control group: The patients were not given
respiratory training. "P<<0.05, "P<<0.01 vs before training in same group; “P<<0.05 vs control group. COVID-19: Coronavirus
disease 2019; RPE: Borg’s rating of perceived exertion; SpO,: Pulse oxygen saturation; ADL: Activities of daily living.

26 ZAgkFEikis WE2AW, 44BHEE SYMRLERIASITEE L (P<005) 5 10
LI PRI 22 7 TG 7 L (P=0.085) X RV E R o A e 22 R R g2 &
FREINZR 7 dJ5, ARSI L, A, B, X(P>0.05) o YIZJG 4 4100 P & o 4 Rl b
C 3 B fa P/ Flgmr, ZRiERkaE  SMAEF TG E L (P=0.106) .

F2 &4HCOVID-19 EFNEGAIRREES R

Tab 2 Comparison of sputum volume grades of COVID-19 patients in each group before and after training

n
Grade Group AN=17 Group BN=7 Group C N=7 Control group N=4 P value
Before training 0.085
0 0 0 2 1
1 4 4 0 2
2 3 1 2 1
3 0 2 3 0
4 0 0 0 0
After training 0.106
0 7 5 3 2
1 0 2 4 2
2 0 0 0 0
3 0 0 0 0
4 0 0 0 0
P value 0.010 0.024 0.023 1.000

Group A-C: The patients were given respiratory training using Shunging respiratory trainer (group A), Acapella respiratory
trainer (group B), and Leventon Spiro-Ball respiratory trainer (group C), respectively; Control group: The patients were not given
respiratory training. Grade 0-5: The sputum volume was none, one tea spoon, one egg cup, half teacup, and one teacup, respectively.
COVID-19: Coronavirus disease 2019.
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