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Brief Reports

Abstract
COVID-19 disproportionately affects older people, with higher rates 
of infection and a higher risk of adverse outcomes. A brief review 
of literature was undertaken to inform development of a protocol 
describing the indications and process of prone positioning to aid the 
management of COVID-19 infection in non-mechanically ventilated, 
awake older adults. PubMed was searched up to 14th January 2021 
to identify English language papers that described prone positioning 
procedures used in non-mechanically ventilated patients. Data were 
pooled to inform the development of a prone positioning protocol for 
use in hospital ward environments. The protocol was trialled and refined 
during routine clinical practice. Screening of 146 articles yielded five 
studies detailing a prone positioning protocol. Prone positioning is a 
potentially feasible and tolerated treatment adjunct for hypoxaemia in 
older adults with COVID-19.  Future studies should further establish the 
efficacy, safety, and tolerability in respiratory illnesses in non-intensive 
care settings. 

Key words: Prone position, COVID-19, older adults, non-pharmaceutical 
interventions, pandemic.

Introduction

Older adults are disproportionately affected by 
COVID-19 infection (1). Age is an independent 
predictor of mortality (2). The presence of 

co-morbidities (3) as well as age-related changes in physiology 
(4) contribute to this risk. Furthermore, older adults are less 
likely to present with the typically described symptoms of 
dyspnoea, anosmia, cough and fever but rather with atypical 
symptoms such as delirium (5) which may negatively impact 
time to diagnosis and subsequent treatment (6). The World 
Health Organisation issued guidance in March 2020 (updated 
May 2020) on the management of COVID-19 infection in 
older adults (7), which has been mirrored in UK guidance 
(8, 9). It recommended that all older adults are screened for 
COVID-19 when accessing healthcare and medications should 
be reviewed. It advocates establishing whether an advance 
care plan is in place and working within a multidisciplinary 
team. The mainstay of current management in hospital ward 
environments comprises oxygen, dexamethasone (7, 10), and 
potentially remdesivir if disease is severe (11). Respiratory 
decompensation occurs around day 10 of illness (12) whereby 
COVID-19 associated Acute Respiratory Distress Syndrome 

(ARDS) manifests as profound hypoxaemia often in the 
absence of apparent dyspnoea (13, 14).  

Prone positioning was first described as a therapeutic 
strategy to relieve hypoxia in the 1970s (15). Randomised 
controlled trials have established that it is associated with 
improved outcomes in those with ARDS and respiratory failure 
(16–18). Prone positioning is associated with increased end-
expiratory lung volume, alveolar recruitment and oxygenation 
(19), reduction in pressure differential across anterior and 
posterior lung tissue and improvement in ventilation/perfusion 
mismatch, which is exacerbated by ARDS (20). It is commonly 
used during anaesthesia and during the immediate post-
operative period in patients who are intubated and ventilated 
(21). Cost effectiveness has been established in the Intensive 
Care Unit (ICU) setting in those with severe ARDS (22). 
During the COVID-19 pandemic, small studies, specifically 
in awake patients, suggest that prone ventilation is feasible in 
Emergency Department (ED) settings (23, 24), ICU (25–32), 
and in ward-based settings (33–37) with participants receiving 
standard oxygen therapy, high-flow nasal oxygen, or non-
invasive ventilation in the form of continuous positive airway 
pressure. 

Prone positioning has potential utility as an adjunct to 
a rather limited repertoire of treatment strategies available 
for older adults in hospital with COVID-19 infection. We 
sought to perform a brief review of the literature to develop a 
protocol for prone positioning that would assimilate existing 
evidence, particularly considering the specific needs and 
requirements of older adults. On this basis, we developed a 
prone positioning protocol designed to be used specifically in 
older adults with COVID-19 infection cared for in standard 
ward environments. We tailored this protocol specifically to the 
needs of older adults receiving supplemental oxygen via nasal 
cannuale, face mask air-entrainment mask or non-rebreathe 
mask in normal ward settings recognising that this will be 
relevant to a significant proportion of older people. Additional 
measures already described elsewhere (25–32) for proning in 
settings with facilities and expertise that permit more invasive 
respiratory support.  

Methods

A search of PubMed was carried out up to 14th January 
2021 using the following search criteria: (prone position[MeSH 
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terms]) OR (Prone [MeSH Terms]) AND (Aged [MeSH 
Terms]) OR (Frail Older adult [MeSH terms]) OR (Elderly 
[MeSH terms]). Abstracts were searched to determine 
papers that described the process of proning, efficacy and/
or considerations in non-intubated older adults outside of 
ICU settings and potential complications. Combinations using 
COVID-19 or coronavirus, sars [MeSH terms] did not retrieve 
any additional relevant results. Further articles were identified 
through reference and citation lists. Results were collated to 
inform the development of a proning protocol suitable for use in 
older adults.

 
Results

Of the 146 articles on the use of prone positioning in patients 
with  respiratory conditions that were identified, 32 were 
relevant to non-mechanically ventilated patients but only five 
provided details of a proning procedure. Of the remaining 
27 studies, two  focused on nerve injury relating to prone 
positioning; a case study (38) and a case series (39). The case 
series found that 15% of 83 patients admitted to inpatient 
rehabilitation facilities post-COVID-19 were diagnosed with 
peripheral nerve injury, 92% of whom had been proned in acute 
care. Five studies examined patients with ARDS (22, 40–43). 

The remaining 25 studies included patients with COVID-19 
infection supported with non-invasive ventilation. One study 
sought to describe sputum characteristics of patients with severe 
COVID-19, and to determine the effect of airway clearance 
methods on outcomes in these patients (47) whilst another  
examined the expansion of the lungs in supine versus prone in 
COVID-19 using CT scan (48). 

The optimal duration of proning has not been determined. 
Three studies reported a duration of 3 hours or fewer (24, 28, 
32), 5 studies reported a duration over 3 hours per day (26, 29, 
30, 36, 50), and 3 reported a range across patients: <1hour, 1-3 
hours and >3 hours (34), 1-16 hours (25), up to 24 hours a day 
(35) and 5 studies did not report the duration of proning (27, 31, 
33, 37, 49). The results of the studies which did report duration 
of proning did not provide conclusive evidence to suggest a 
consensus on optimal duration in the COVID-19 population, 
although studies that compared duration show a trend towards 
longer duration being of greater benefit (34, 35). 

Five of the 32 studies provided significant detail on the 
methods of a proning procedure (24, 36, 44–46) and were used 
to develop our protocol. Two tested the protocol in patients with 
non-invasive ventilation (24, 36), and 3 described a protocol 
but did not test it in patients (44–46). Using the data from 
these 5 articles and from relevant clinical guidelines (51–54), 
coupled with clinical experience, a protocol was designed by a 
multidisciplinary team with expertise in caring for older adults 
with acute COVID-19 infection.

Protocol

This protocol, shown in Figure 1, covers the indications, 
proning manoeuvre and requisite monitoring. The proning 
manoeuvre to assist an individual from supine to prone is 
shown in Figure 2. 

Table 1. Characteristics of the five studies used to inform the development of the proning protocol
Author/Year Sample size Country Design Objectives Main findings Limitations

Mitchell & Secka, 
2018

N/A USA Review and update 
of guidelines.

To establish knowledge gaps for use of 
prone positioning in adults with ARDS.

• Education strategies increased the use 
of prone positioning by clinical staff (33 
patients proned in 2018 post-education 
strategy vs 28 in 2017, pre-education).

• Patients were in an ICU setting.
• No data were reported on clinical outcomes 
or effectiveness.

Bastoni et al., 2020 n=10 Italy Intervention study. To assess if prone positioning improves 
PaO2:FiO2 ratio or point-of-care lung 
US signs of Covid-19 pneumonia after 
1 hour of PP.

• The PaO2:FiO2 ratio improved after 1 
hour with a combination of NIV CPAP 
helmet + PP (68+/-5mmHg to 97+/-
8mmHg). 
• 4/10 did not tolerate PP.
• 3/4 who did not tolerate PP, died. 
• In the 6/10 who tolerated PP, all 6 were 
intubated and 1/6 died.

• The improvement seen in oxygenation may 
have been secondary to the NIV intervention 
as opposed to the PP. 
• Study may have been underpowered and 
there was an absence of a control group. 
• Changes on lung US were not conclusive. 
• At follow-up, not all patients had been 
discharged therefore conclusions about effica-
cy of PP are difficult to infer.

Jiang et al., 2020 N/A USA Review and develop-
ment of guidelines.

To establish prone positioning 
guidelines for patients in ED on 
supplemental oxygen.

• Protocol developed to include 4 posi-
tions (supine, left- and right- side lying, 
prone) which were adopted in rotation.

• No clinical outcome data reported. 

Ng et al., 2020 n=10 Singapore Case series. Internal audit case series of study to 
assess if prone positioning affects 
oxygenation or outcomes.

• Protocol prescribed 1-hour proning, 
5 times per day, 3 hours apart during 
awake hours.
• 3/10 transferred from ED to ICU with 
1 of these patients requiring intubation 
who then subsequently died.
• 1/10 required high flow oxygen
• In those that were unable to tolerate 
PP, side-lying was used as an alternative 
strategy.

• Relatively low number of patients included 
in this convenience sample.

Raoof et al., 2020 N/A USA Review. To establish management options for 
respiratory failure in patients with 
COVID-19.

• An algorithm was developed to guide 
management of  patients with COVID-19 
in respiratory failure. 
• Within the algorithm, the authors 
advocate positioning for 2 hours in 
prone, right side lie, left side lie, supine 
positions.

• No original data or critical analysis 
undertaken.

Abbreviations: N/A: not applicable; ARDS: acute respiratory distress syndrome; ICU: intensive care unit; US: ultrasound scan; CT: computerised tomography; NIV: non-invasive ventilation; CPAP: continuous positive 
airway pressure; PP: prone positioning; ED: emergency department; COVID-19: Coronavirus disease 2019  
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Step 1 – Patient selection and suitability 

Prone positioning can be trialled for patients who require 
supplemental oxygen to maintain saturations ≥92% (or ≥88% 
in the presence of hypercapnic respiratory failure), without 
severe delirium or impairment in cognition that would preclude 
compliance with the procedure. Contraindications include 
spinal instability, unstable pelvic or facial fracture, anterior 
open wounds or burns, and raised intracranial pressure. In 
the presence of any relative contraindications, including head 
injury, uncontrolled seizures, raised intraocular pressure, 
cardiovascular instability, delirium and morbid obesity, clinical 
judgement should be used to balance the potential risks and 

benefits which should be discussed with the patient wherever 
possible. The relative risks and benefits should be explained, 
and consent gained where feasible. 

Step 2 – Assemble equipment 

Up to five staff members may be necessary depending on 
the degree of assistance required, and appropriate personal 
protective equipment (PPE) should be worn. The patient’s 
ability to rotate their cervical spine and head to 45-90° should 
be checked. All clothing and jewellery should be removed to 
minimise the risk of a subsequent pressure injury. In advance of 
the manoeuvre, adequate tubing length and positioning should 

Figure 1. Prone positioning of older adults with COVID-19 infection
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be checked anticipating the eventual prone position. Suction 
should be available and functioning. Pre-oxygenation with 
high flow oxygen via a non-rebreathe mask may be considered 
where exertion leads to critical desaturation. Given the higher 
risk to this population of developing pressure injuries, it 
is strongly recommended that patients should be on an air 
mattress. Bladder catheter tubing and bags should be placed on 
the bed, between the legs, rather than affixed to the bedside. 

Step 3 – Recording of observations

Older adults are more prone to pressure injury and therefore 
specific care should be taken of the face, malar area, ears, eyes, 

shoulders, elbows, breasts, iliac crests, knees and toes (55). 
Particular attention should be paid to the bridge of the nose 
for those wearing a face mask, the columella for those wearing 
nasal cannulae, and the tops of the ears in both instances. Prior 
to the proning manoeuvre, it is recommended that anterior 
electrocardiographic electrodes are removed if in situ. These 
can be reapplied to the posterior chest post-manoeuvre if 
electrocardiographic monitoring is required. Skin integrity and 
heart rate, blood pressure, oxygen saturations, temperature, 
respiratory rate and conscious level should be monitored (51, 
54). 

Figure 2.  Prone positioning manoeuvre
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Step 4 – Proning manoeuvre 

Patients should be encouraged to position themselves 
independently where they are able. If assistance is required, one 
individual should co-ordinate the manoeuvre which is achieved 
by means of a slidesheet-assisted manual handling technique 
(Figure 2). Once positioning, secretions should be suctioned, 
and bed angled to 10° (reverse Trendelenburg) which increases 
adherence, and reduces aspiration risk (52). 

Step 5 – Monitoring 

Once in the prone position, observations should be recorded 
at 15 minute intervals for the first hour and according to 
clinical judgement thereafter. The optimal duration of 
proning is uncertain with studies of proning in COVID-19 
infection reporting a duration of 1-21 hours per day (34, 36). 
Establishing treatment goals early on will allow the team 
to assess whether the patient is responding to the proning 
protocol. There is no strong evidence base to guide the duration 
after which an individual can be deemed to have responded. 
Therefore response should be assessed according to clinical 
judgement with regular proning cycles implemented thereafter 
in those with satisfactory response. Our experience has been 
to prone patients as tolerated with shorter recurrent periods 
prone often facilitating adequate nutrition and hydration at 
mealtimes. Hourly repositioning, alternating flexion and 
extension of the arms, with head turned “face facing hand” 
should be undertaken. If the patient is unable to comply with 
the positioning requirements we do not advocate the use of 
physical restraints. Eyes should be lubricated, and face skin 
should be protected with hyper-oxygenated fatty acids and 
silicone dressings. Pillows can offload bony prominences such 
as shoulders, knees, toes and iliac crests and support the chest 
(52). Ensure oxygen delivery systems are correctly fitted and 
not too tight across pressure areas.   

Step 6 – Post-manoeuvre

After repositioning, observations should be recorded, 
monitoring particularly for hypotension which can occur during 
sudden positional changes (56, 57). 

Risks and special considerations

If the patient is receiving nutrition via nasogastric (NG) tube, 
this should be discontinued or aspirated at least one hour prior 
to the manoeuvre and prone, feed can be restarted at 10ml/h. 

Recognised complications of proning include brachial plexus 
injury (38, 39), pressure ulcers (58, 59) and hypotension on 
returning to supine (57). As such, regular assessment of pain 
using a recognised pain score is useful. Proning precludes 
anterior chest wall observation and there is a risk that 
recognition of deterioration can be delayed. Whilst successful 
resuscitation is described in the prone position (60) we advocate 
that the patient is immediately returned to supine should this 
need arise. Staffing levels may be a significant factor in limiting 
feasibility in ward environments, and as such proning should be 
scheduled to allow for sufficient monitoring.   

Discussion 

To the best of our knowledge, this is the first prone 
positioning protocol that has been specifically designed for 
older adults with COVID-19 who are cared for on geriatric or 
general medical wards. Our approach has been to combine a 
rapid review of the literature with our pragmatic experience 
of utilising proning as an adjunctive nonpharmacological 
therapy for treating older inpatients with COVID-19. The 
articles identified in the literature search provided information 
on patient inclusion and exclusion criteria (45, 46), patient 
positioning (24, 46), duration of proning (36), and physiological 
monitoring (44, 46) but these were not specific to older adults 
nor hospital ward settings. Relevant data were assimilated 
and integrated with specific knowledge of the care of older 
people to develop a protocol that specifically considered the 
high likelihood of concurrent delirium, cognitive impairment, 
limitations in mobility, comorbid conditions (such as fractures), 
pressure injury risk and tolerability. 

When compared with other protocols, our protocol provides 
a comprehensive checklist, five detailed images which display 
the patient, equipment and the manoeuvre itself, and a clear 
description of indications and requisite monitoring pre-, 
peri- and post-maneuvre. Mitchell & Secka (2018) provide a 
thorough checklist (44), and Bastoni et al., (2020) provide two 
images and video footage of the procedure being undertaken 
(24). None of the five studies however combine all aspects. In 
addition, whilst Raoof et al., (2020) highlighted considerations 
such as pressure points (45), our protocol  includes specific 
considerations in  older adults, highlighting the complications 
which may arise including pressure injury. 

We recognise the limitations of our approach has been to 
adapt protocols utilised in ICU settings (44), ED (46) or in 
ward-based settings (24, 36) not specific to older people.  We 
anticipate that the protocol may be utilised as an adjunctive 
treatment for other respiratory conditions and that the optimal 
timing of initiation, duration of proning and effectiveness will 
be further established with future research. 

Conclusions
Our experience suggests that with careful patient selection, 

proning is a feasible, well-tolerated procedure for those who are 
alert, willing and able to comply. Its use is not precluded by the 
presence of delirium or cognitive impairment so long as clinical 
judgement is exercised. We anticipate that this protocol may 
improve the safety and efficacy of prone positioning in older 
people.  
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