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Tolerability of prone positioning in non-intubated patients
with hypoxaemia due to COVID-19-related pneumonia

To the Editors:
Coronavirus disease 2019 (COVID-19) may result in acute
respiratory distress syndrome.1 Prone positioning (PP) has
been reported to improve the clinical condition of patients
with COVID-19,2–4 and has often been performed on non-
intubated patients with COVID-19-related pneumonia. PP
may be one of the effective treatments for COVID-19, espe-
cially in regions with limited medical resources. The ability
of the patient to tolerate PP is important; however, few stud-
ies have examined this topic in detail. This study aimed to
assess the tolerability of PP in non-intubated patients with
hypoxaemia due to COVID-19-related pneumonia.

This single-centre, prospective study enrolled 20 patients
who were asked to perform PP intermittently or continu-
ously at least 3 h per day for five consecutive days. Patients
were included if they were older than 20 years of age, diag-
nosed with COVID-19-related pneumonia with a consistent
capillary oxygen saturation of ≤93% and provided written
informed consent. Patients were excluded if they had
haemodynamic instability, were pregnant or lactating, had a
history of surgery or trauma or had pneumothorax. The
patients self-recorded the duration of PP in 30-min incre-
ments, and an interruption was defined as discontinuation
of more than 5 min. The use of pillows and/or cushions for
pain relief was permitted. The patients answered a question-
naire about adverse effects at the end of day 5. The primary
outcome was tolerability of PP after 5 days, which was
defined as the ability to completely perform PP. Categorical
data were described as numbers and percentages, while con-
tinuous data were described as the median along with range,
or as the mean along with SD, unless otherwise indicated.
Data analyses were performed using R Statistical Software
(v4.1.2; R Core Team 2021).

The study was performed between June 2021 and
October 2021. Results are summarized in Table 1. Twelve
patients (63.2%) were male, and the median age of the sam-
ple was 56.0 years (range: 25–71). The median BMI was 23.7
(range: 14.8–32.5).

Nineteen patients were prescribed PP, of whom
16 (84.2%, 95% CI: 0.604–0.966) completely performed the
positioning, and 13 answered that they could continue doing
so. The average daily duration of PP was 214.1 min. Four
patients received oxygen via high-flow nasal cannula, and one

TAB L E 1 Summary of patient characteristics

Variables

Sex Male/female, n (%) 12/7 (63.2/36.8)

Age, years Median (range), years 56.0 (25–71)

BMI Median (range) 23.7 (14.8–32.5)

≧30 2 (10.5)

Smoking status Never/ex- or current,
n (%)

8/11 (42.1/57.9)

Vaccine With/without, n (%) 4/15 (21.1/78.9)

Medications Remdesivir, n (%) 19 (100)

Dexamethasone, n (%) 12 (63.2)

Baricitinib, n (%) 5 (26.3)

Tocilizumab, n (%) 4 (21.1)

Anticoagulant therapy,
n (%)

9 (47.4)

Others, n (%) 1 (5.3)

Prone positioning Performed completely,
n (%)

16 (84.2)

Possible to continue to
perform, n (%)

13 (68.4)

Mean daily duration
(range), min

214.1 � 92.5 (78.0–444.0)

Effectiveness Mean duration of oxygen
therapy (range), days

4.8 � 4.5 (1–15)

Intubation rate at
day 28 (%)

0

Mortality at day 28 (%) 0

Adverse events Any, n (%) 16 (84.2)

Backache, n (%) 7 (36.8)

Liver dysfunction, n (%) 7 (36.8)

Stiff shoulders, n (%) 6 (31.6)

Neck pain, n (%) 5 (26.3)

Headache, n (%) 2 (10.5)

Loss of appetite, n (%) 2 (10.5)

Food reflux, n (%) 2 (10.5)

Diarrhoea, n (%) 2 (10.5)

Constipation, n (%) 2 (10.5)

Numbness, n (%) 2 (10.5)

Malaise, n (%) 2 (10.5)

Received: 10 February 2022 Accepted: 23 February 2022

DOI: 10.1111/resp.14238

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited and is not used for commercial purposes.
© 2022 The Authors. Respirology published by John Wiley & Sons Australia, Ltd on behalf of Asian Pacific Society of Respirology.

370 Respirology. 2022;27:370–371.wileyonlinelibrary.com/journal/resp

http://creativecommons.org/licenses/by-nc/4.0/
http://wileyonlinelibrary.com/journal/resp


patient required mechanical ventilation. However, all patients
were free of oxygen therapy and alive at day 28. The mean
duration of supplemental oxygen therapy was 4.8 � 4.5 days
(range: 1–15). No serious adverse events were observed.

Patient cooperation and proper care for them are required
to perform PP for longer periods of time. In our study, a higher
completion rate was noted, which indicates that PP was not so
painful for the participants. Further care such as adjustment of
the bed mattress, prophylactic medications and encouragement
may be considered for furthering completion rates.

In summary, PP in non-intubated patients with
hypoxaemia due to COVID-19-related pneumonia was
tolerable. Studies involving multiple centres and random-
ization with larger numbers of cases should be considered
to strengthen the evidence.
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