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The effect of culture on the benefits of awake prone
positioning for adults with COVID-19 acute respiratory
distress syndrome

A systematic review and meta-analysis

Sowmyashree Kota Karanth, Saajid Z. Azhar, Maria J. Corrales-Martinez, Vijay Krishnamoorthy,

Pattrapun T. Wongsripuemtet, Julien Cobert, Mona Hashemaghaie and Karthik Raghunathan
BACKGROUND Randomised controlled trials (RCTs) con-
ducted early during the pandemic showed that awake prone
positioning (APP) significantly reduced the risk of intubation
among adults with COVID-19 acute respiratory distress
syndrome (ARDS), but more recent studies have questioned
this benefit. We hypothesise that the effects of APP may vary
with the national Power Distance Index (PDI), a measure of
hierarchy in local culture.

OBJECTIVE Toconduct ameta-analysis examining theeffects
of APP in adults with COVID-19 ARDS and examine whether
effectsdiffer betweennationswith aPDI less than80 versusat
least 80 (low versus high deference to authority).

DESIGN Systematic review and meta-analysis of RCTs.

DATA SOURCES Cumulated Index to Nursing and Allied
Health Literature (CINAHL), the Cochrane Library, Embase,
Medline and Scopus were searched to November 2024.

ELIGIBILITY CRITERIA All RCTs that compared APP with
standard care in adults with COVID-19-related ARDS or
AcuteHypoxaemic Respiratory Failure (AHRF) were included.
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RESULTS Twenty-two RCTs were identified with 3615
patients having valid data. APP reduced the risk of intubation
[relative risk (RR) 0.80, 95% confidence interval (CI), 0.72 to
0.90]. Effects were greater in nations with a PDI at least 80
(RR 0.67, 95% CI, 0.54 to 0.82), and there was equipoise in
nations with a PDI less than 80 (RR 0.89, 95% CI, 0.75 to
1.05). Intubation rates in the high PDI nations decreased
from 32.3% (n¼512) with standard care to 21.2%
(n¼508) with APP. The reduction in intubations with APP
was less pronounced in nations with low PDI, from 20.1%
(n¼1012) with standard care to 17.1% (n¼1084). The risk
of mortality reduced with APP (RR 0.86, 95% CI, 0.74 to
0.99). Fidelity of APP, specifically, adherence to the recom-
mended duration, was higher in nations with PDI at least 80
(P¼0.04).

CONCLUSION APP reduces the risk of intubation and
mortality, but the significance of this benefit varies with
the cultural context. Effects are strong in nations with a
higher PDI, where intubation rates are lower and adherence
to APP higher.
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KEY POINTS

� Recent RCTs question the potential benefits of

awake prone positioning in reducing intubation

rates among adults with COVID-19 acute respirato-

ry distress syndrome.

� In this analysis of 22 RCTs, awake prone positioning

reduced rates of intubation (RR 0.80, 95% CI, 0.72

to 0.90) and mortality (RR 0.86, 95% CI, 0.74 to

0.99). The reduction in intubation was significantly

greater in countries with a higher Power Distance

Index (PDI� 80) (RR 0.67, 95% CI, 0.54 to 0.82),

and probably reflects greater hierarchy in physi-

cian–patient interactions and increased severity

of illness.

� Awake prone positioning is a safe intervention with

no major complications, and barriers to treatment
u

fidelity must be determined.

Introduction
Guidelines strongly recommend the prone position for

the treatment of patients who are mechanically ventilat-

ed because of acute hypoxaemic respiratory failure

(AHRF) with moderate to severe acute respiratory dis-

tress syndrome (ARDS).1,2 Awake prone positioning

(APP) is a self-initiated intervention for nonintubated

patients with ARDS.3–6 The intent is to improve oxy-

genation and avoid intubation by increasing alveolar

recruitment in the larger posterior dependent areas of

the lung, increasing functional residual capacity and

decreasing lung injury.3 Earlier meta-analyses during

the coronavirus disease 2019 (COVID-19) pandemic

highlighted the advantages of APP.4–6 However, more

recent studies have yielded mixed results. RCTs in

various countries have differed in the duration of APP,

reporting reduced intubation rates7 to no significant

benefits,8 and even termination due to futility.9 A non-

randomised study in the United States even reported an

increase in adverse outcomes.10

Why do some countries have more successful outcomes

with APP? A meta-analysis published in early 2024 noted

that benefits from APP are observed when the position

was maintained for more than 8 h per day in the intensive

care unit (ICU).11 We propose that the differences in the

adoption and effectiveness of APP are probably influ-

enced by variability in human behaviour, driven by

national culture, which can be measured by Power Dis-

tance Indices (PDI).12

The PDI, a concept coined by the Dutch Psychologist

Geert Hofstede, refers to the extent to which less pow-

erful individuals ‘accept and expect that power is distrib-

uted unequally’.13 The PDI score ranges from 1 to 100,

with scores at least 80 considered as the threshold for
r J Anaesthesiol Intensive Care Med 2025; 4:2
significant societal hierarchy.14 Studies have found a

negative association between the PDI and morbidity

and mortality due to COVID-19.15,16 The spread of

COVID-19 in the early stages of the pandemic was slower

in countries with high PDIs because of respect for au-

thority and greater compliance with rules.16 Consequent-

ly, it is proposed that this deference to leaders in

countries with high PDIs may translate into greater

APP adherence and improved outcomes, as patients

are more likely to follow instructions from physicians,

nurses or family members. In contrast, patients in coun-

tries with lower PDIs, like the United States and Canada,

may be less inclined to adopt new treatments, viewing

them as optional rather than obligatory. This reluctance

could hinder APP adoption and its associated benefits.

Therefore, we hypothesise that APP reduces intubation

rates and mortality, and the benefits of APP are greater in

countries with higher PDIs, and that the duration of APP

is longer in them (PDI <80 versus �80). We conducted a

new meta-analysis, as an earlier one included an RCT

twice, influencing the robustness of their conclusions,17

and four new RCTs18–21 were available. We also sought

to stratify RCTs by the PDIs of the countries where they

were conducted.

Methods
This systematic review and meta-analysis was con-

ducted in accordance with the Preferred Reporting

Items for Systematic Reviews and Meta-analyses

(PRISMA) guidelines.22 The protocol was registered

with the International Prospective Register of System-

atic Reviews (PROSPERO, registration no.

CRD42023428236) and OSF registries (https://doi.org/

10.17605/OSF.IO/3JKZ8).

Search strategy and study selection
The Cochrane Library [Cochrane Central Register of

Controlled Trials (CENTRAL) interface], Cumulated

Index to Nursing and Allied Health Literature

(CINAHL), EMBASE including MEDLINE (PubMed

interface) and Scopus databases were searched from

inception to 22 November 2024. A search strategy

that included MeSH terms and keywords related to

ARDS or AHRF and Self-Prone, Proning, or Awake

Prone Position modified according to the database was

used (Supplement – search strategy, http://links.lww.

com/EJAIC/A106). English language RCTs comparing

awake prone position with standard care (no APP)

in patients at least 18 years of age with ARDS or AHRF

were included. Non-RCTs, grey literature, other meta-

analyses, observational studies, studies involving

neonates and children and studies involving prone posi-

tioning of intubated patients were excluded. Two

reviewers independently screened titles and abstracts

of studies identified by database searches. After apply-

ing the inclusion and exclusion criteria, selected studies

underwent full-text review.
(e0068)
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Outcomes
The primary outcomes were intubation and mortality up

to the longest follow-up, most often 28 or 30 days, in

patients with and without APP. The secondary outcomes

were the association between PDI less than 80 and at

least 80 countries and APP duration (<8 h versus �8 h),

escalation of respiratory support (change from baseline

oxygen delivery modality to higher modality such as

high-flow oxygen, continuous positive airway pressure,

noninvasive ventilation, hospital length of stay, need for

ICU admission, changes in oxygenation (SpO2:FiO2) and

adverse events as defined by the included trials.

Data extraction
Two authors independently extracted the following data

from the included trials: meta-data including first author,

publication year, the country where the RCTs were con-

ducted, study setting, the number of participants, inclusion

criteria, characteristics of patients included in the trials (age,

sex, ethnicity, BMI and comorbidities), intervention char-

acteristics (the oxygendeliverymodality, SpO2/FiO2,mean

APP duration, target APP), control group standard details,

outcomes and conclusions. For categorical data, outcomes

were extracted as the ratio of the number of participants

whoexperienced theoutcome to the total number assessed.

For continuous data, mean with standard deviation or

medians with interquartile range were extracted.

Bias risk assessment
The risk of bias for all included trialswas assessedusing the

Cochrane Collaboration Risk of Bias tool.23 Two reviewers

independently assessed and classified trials as high or low

risk, or unclear, in the following domains: the randomisa-

tion process, allocation concealment, participant and per-

sonnel blinding, outcome assessment blinding, incomplete

outcome data, selective reporting and other biases.

Discrepancies in the study selection, data extraction and

bias risk assessment were resolved by discussion with a

third reviewer.

Statistical analysis
Effect heterogeneity was examined by stratification of

the analysis of primary outcomes according to national

PDIs (�80 versus<80). The PDIs, which is the degree to
Fig. 1 Respective positions of countries on Power Distance Index line.

Eur J Anaes
which individuals with less authority within a country’s

organisations accept uneven power distribution, for the

countries involvedwereobtained fromTheCultureFactor

Group (Fig. 1) (https://www.hofstede-insights.com/coun-

try-comparison-tool; accessed June 2024).24 Random ef-

fect models were used. The outcomes were reported as a

relative risk (RR) ratio with a 95% CI for effect estimates

(categorical data) and a mean difference with a 95%CI for

continuous variables.The results were presented asForest

plots. Whenever possible, intention-to-treat data was con-

sidered. The percentage of total variance due to trial

heterogeneity was assessed by visually inspecting the

Forest plot and using the I2 statistic. I 2 less than 60%

was considered to represent low heterogeneity, and I2 at
least 60% moderate or high heterogeneity. P values less

than 0.05 were considered statistically significant for For-

est plots and P values less than 0.1 were considered

significant for tests of subgroupdifferences.24 Funnel plots

were used to assess publication bias. To ensure that the

conclusions were representative and robust, sensitivity

analyses were performed by excluding trials with unclear

and high risks of bias. We also performed a subgroup

analysis for the outcome intubation according to the me-

dian duration of APP observed.We classified the groups as

at least 8 h per day versus less than 8 h per day, as used by

a previous meta-analysis.11 Certainty of evidence was

assessed and reported using the Grading of Recommenda-

tions, Assessment, Development and Evaluation

(GRADE) approach for all outcomes.25 Themeta-analysis

was performed using the Review Manager 5.4 software,

abiding by the recommendations given in the Cochrane
Handbook of Systematic Reviews and Interventions.23

Results
After the screening process,7–9,18–21,26–35 17 studies in-

cluding a total of 22 RCTs with 3615 patients were

included in this meta-analysis (Fig. 2).

Trial characteristics
The data extracted from trials, median APP duration, con-

clusions and PDIs are shown in Table 1 and Supplemental

Data Tables 1 and 2, http://links.lww.com/EJAIC/A106.

Of the 22 trials, six were of an international meta-trial,

which reported results separately and in aggregate.7
thesiol Intensive Care Med 2025; 4:2(e0068)
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Fig. 2 Preferred Reporting Items for Systematic Reviews and Meta-analyses flow diagram.
Eight were multicentre studies.7–9,20,21,30,33,34 Two trials

were cluster-randomised trials, whereas the rest were tradi-

tional RCTs.32,35 Six trials were terminated early, four

because of a declining number of cases20,32–34 and two

because of protocol nonadherence.9,31 Women comprised

31.1% of the intervention group and 34.3% of the control

group. Ten trials were set in the ward,9,18,20,26,27,29,31–33,35

five in ICU7,19,28,30 and seven had mixed setting (ward

and ICU).7,8,21,32 The target duration varied from four

sessions of 1 to 2h per day9,29 to 16h per day34 or as long

as tolerated.7,31 Two trials allowed patients to adopt both

lateral position and prone position.29,31 Outcome data

reporting was complete for all included RCTs, with no

evidence of selective reporting of results. All RCTs except

two29,32 described the randomisation process. Due to the
Eur J Anaesthesiol Intensive Care Med 2025; 4:2
nature of the intervention,APP, patients andobserverswere

not blinded.

Risk of bias assessment
Thirteen of the included studies were deemed to have a

low risk of bias,7–9,18–21,26–28,30,33,35 three had unclear risk

of bias30,31,32 and one had a high risk due to bias in

allocation concealment34 (Supplemental Data Figures 1

and 2, http://links.lww.com/EJAIC/A106).

Primary outcomes
Endotracheal intubation

Of the 22 trials, 20 trials including 3516 patients reported

intubation as an outcome7–9,18–21,27–31,33–35 two trials

did not.26,32 The pooled analysis of 20 trials showed a
(e0068)
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Eur J Anaes
statistically significant benefit for avoiding intubation in

the APP group compared to standard care (RR 0.80, 95%

CI, 0.72 to 0.90, I2¼ 0%, Fig. 3). When stratified by PDI

(�80 and <80, Fig. 4), the test for subgroup differences

was significant (P¼ 0.03). The distribution of trials was

unequal between the two groups with PDIs at least 80

having fewer participants (5 trials, 512 participants) than

PDIs less than 80 (14 trials, 2096 participants). The effect

estimate for PDIs at least 80 favoured APP with reduced

endotracheal intubation (RR 0.67, 95% CI, 0.54 to 0.82).

The effect was not statistically significant in the PDI less

than 80 group (RR 0.89, 95% CI, 0.75 to 1.05). There was

no heterogeneity within these strata. The results were

consistent with exclusion of RCTs with high risk of bias34

and with the exclusion of unclear and high risk of bi-

as29,31,34 (Supplemental Data Figures 3 and 4, http://

links.lww.com/EJAIC/A106). The subgroup analysis by

duration of APP showed a statistically significant sub-

group difference (P¼ 0.06, Supplemental Data Figure 5,

http://links.lww.com/EJAIC/A106). The � 8 h per day

APP duration group showed a significant reduction in

intubation (RR 0.70, 95% CI, 0.57 to 0.86, I2¼ 0%)

compared to the group with APP duration less than 8 h

per day (RR 0.89, 95% CI 0.77 to 1.04, I2¼ 0%).

Mortality

The pooled analysis of 21 trials (3588 patients)7–9,18–

21,26–31,33–35 that reported mortality as outcome showed a

statistically significant difference in mortality between

the APP and standard care groups (RR 0.86, 95% CI 0.74

to 0.99, I2¼ 0%, Fig. 5). One trial did not report mortality

as outcome.32 However, the analysis did not show any

statistically significant benefits when stratified by PDI

(Supplemental Figure 6, http://links.lww.com/EJAIC/

A106).

Secondary outcomes
Fourteen trials reported the duration of APP.7–9,20,21,30–

32,34 The x2 test revealed a statistically significant associ-

ation between PDI (<80 and �80) and APP duration

(<8 and �8 h), P¼ 0.04 (Supplemental Data Table 3,

http://links.lww.com/EJAIC/A106). Table 2 and Supple-

mental Data Figure 7, http://links.lww.com/EJAIC/A106

illustrate this relationship, showing that patients in higher

PDI countries benefit more from APP by adopting it for a

longer period.

Eight studies (2348 patients) studied escalation of respi-

ratory support.7,9,18,20,30–33 The difference was not sta-

tistically significant (RR 1.02, 95% CI, 0.81 to 1.30,

I2¼ 39%, Supplemental Data Figure 8, http://links.

lww.com/EJAIC/A106). Seven studies with 575 patients

reported the need for ICU admission.7,20,31–35 The

pooled analysis was comparable in both the APP and

standard care groups (RR 0.90, 95% CI, 0.65 to 1.24,

I2¼ 25%, Supplemental Data Figure 9, http://links.lww.

com/EJAIC/A106).
thesiol Intensive Care Med 2025; 4:2(e0068)
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Fig. 3 Forest plot comparing intubation in awake prone position and usual care groups.
Changes in SpO2 : FiO2 ratio pre-APP and post-APP were

reported by five studies,8,9,32,34,36 hospital length of stay

was reported by nine7,18,20,27,29,31,32,34,35 and the inci-

dence of adverse events was reported by eight.7–9,19–

21,30,34 Due to the presence of high heterogeneity, no

analysis was done for these outcomes. The adverse

events reported most frequently were pain or discomfort,

vomiting and central line dislodgement (Supplemental

Data Table 3, http://links.lww.com/EJAIC/A106).

Sensitivity analysis

Sensitivity analysis was carried out by excluding trials

with a high risk of bias (75 patients)34 and trials with a

high and unclear risk of bias (135 patients).29,31,34 The

analyses showed results consistent with the primary

analysis for both endotracheal intubation and mortality

(Supplemental Data Figures 3, 4, 10 and 11, http://links.

lww.com/EJAIC/A106).

Certainty of evidence

Certainty of evidence was assessed using the Grading of

Recommendations, Assessment, Development, and

Evaluation (GRADE) approach for all outcomes and is

shown in Supplemental Data Table 4, http://links.lww.

com/EJAIC/A106.
Eur J Anaesthesiol Intensive Care Med 2025; 4:2
Publication bias

Publication bias assessed using funnel plots for primary

outcomes, intubation and mortality, did not show a bias

(Supplemental Data Figures 12 and13, http://links.lww.

com/EJAIC/A106). The number of studies was insuffi-

cient to assess publication bias for secondary outcomes.

Discussion
This systematic review and meta-analysis, the largest

such study to date, included 22 RCTs to November

2024 with 3615 individuals randomised to either APP

or standard care. It found that APP, a safe nonpharma-

cologic intervention in adults in hospital with COVID-19

ARDS, reduced the relative risk of endotracheal intuba-

tion by 20% (95% CI, 10 to 28%, Fig. 2). The subgroup

differences in the analysis of effect for PDIs was statisti-

cally significant. The benefit was present in nations with a

high PDI (33% reduction, 95% CI, 18 to 46%), but not in

nations with a low PDI (11% reduction, 95% CI, 25%

reduction to 5% increase, Fig. 3). Pooled analysis dem-

onstrated a statistically significant reduction in mortality

by 14% (95% CI, 1 to 26%). Point estimates were lower

among countries with a high PDI versus those with a low

PDI (Fig. 4). We also found that the intubation rates were

lower when APP duration more than or equal to 8 h per
(e0068)

http://links.lww.com/EJAIC/A106
http://links.lww.com/EJAIC/A106
http://links.lww.com/EJAIC/A106
http://links.lww.com/EJAIC/A106
http://links.lww.com/EJAIC/A106
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Fig. 4 Forest plot risk of intubation with awake prone positioning versus no awake prone positioning, stratified by the Power Distance Index in the
country where the trial was conducted.

APP, awake prone positioning; PDI, Power Distance Index.
day and the countries with higher PDI had a longer

duration of APP. No adverse events were observed.

As we had hypothesised, heterogeneity of APP treatment

effect correlates with national PDI, but the RCTs were

not evenly distributed between low and high PDI groups.

Limited resources and funds in high PDI countries such

as Mexico and Egypt might have contributed to fewer

RCTS form these countries. The large COVI-PRONE

trial, which included both countries with high PDI,

including Kuwait and Saudi Arabia with 211 participants,

and countries with low PDI, including Canada and the

United States with 189 participants, did not report results

by country and was excluded from the analysis.8 On

average, individuals in RCTs conducted in countries

with higher PDI are more deferential to instructions to

adopt APP.15,16 Higher median duration of APP in the

intervention group was associated with a high PDI (�80).

This is because individuals in high PDI countries tend to

obey instructions more strictly, unlike people in countries

with low PDIs who distribute power and are less willing

to comply. Stepwise multiple regression analysis for the
Eur J Anaes
effect of PDI on COVID-19 mortality in 31 very highly

developed European countries revealed a significant

negative correlation.37 Regarding the spread of

COVID-19, Huang et al.16 reported it to be faster in

countries with low PDI, as people were more suspicious

of their leaders’ orders and lockdown rules. Adoption of

anti-COVID-19 measures, such as masking, also saw a

strong correlation with PDI in a study by Kamp et al.38

with the principal component analysis pinpointing this

dimension, among Hofstede’s six dimensions, as the

strongest predictor of adoption. Human behaviour and

culture ultimately guide acceptance and implementation.

The significance of this is highlighted in our analysis,

which demonstrated a reduction in intubation rates with

APP durations of at least 8 h, consistent with findings

from a previous meta-analysis that included both clinical

trials and observational studies.11 This is further sup-

ported by observations from the COVID PRONE RCT

conducted in Canada and the United States but termi-

nated due to futility, where participants maintained APP

for an average of 6 h over a 72 h period, and falling short of

the 8 h daily target.9 Similarly, in the COVI-PRONE
thesiol Intensive Care Med 2025; 4:2(e0068)
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Fig. 5 Forest plot comparing mortality in the awake prone positioning and usual care groups.

Table 2 Awake prone positioning duration, PDI and outcome of the study

Trial Duration of APP in hdayS1 (median or mean) Resulta Country PDI Number of APP patients

Harris20 6.2 Negative Qatar 93 31
Ehrmann7 8.6 Positive Mexico 81 216
Liu21 12 Positive China 80 205
Gad29 Not mentioned Negative Egypt 80 15
Nasrallah19 Not mentioned Positive Egypt 80 45
Gopalakrishanan18 Not mentioned Negative India 77 257
Jayakumar30 4 Negative India 77 30
Ehrmann7 2 Negative France 68 200
Hashemian28 Not mentioned Negative Iran 58 45
Yarahmadi27 Not mentioned Positive Iran 58 41
Ehrmann7 1.6 Negative Spain 57 17
Javed26 Not mentioned Positive Pakistan 55 36
Ehrmann7 2.5 Negative USA 40 112
Fralick9 2 Negative USA 40 122
Johnson31 0.5 Negative USA 40 15
Taylor35 Not mentioned Negative USA 40 27
Ehrmann7 2.4 Negative Canada 39 7
Kharat32 4.9 Negative Switzerland 34 10
Rosen34 9 Negative Sweden 31 36
Ehrmann7 3.1 Negative Ireland 28 12
Rampon33 Not mentioned Negative Spain and USA 57, 40 159
Alhazzani8 6 Negative USA, Canada, Kuwait, Saudi 40, 39, 90, 90 205

APP, awake prone positioning; PDI, Power Distance Index. a Study was classified as positive (statistically significant benefit found) and negative (no statistically significant
benefit found).

Eur J Anaesthesiol Intensive Care Med 2025; 4:2(e0068)
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RCT, participants maintained APP for an average of only

4.8 h per day with no observed reduction in intubation

rates.8 In addition to cultural factors, the scarcity of

resources and the cost of treatment in countries with

high PDI may have further contributed to greater

treatment adherence.

There is a strong physiological rationale for the potential

benefits of APP in countries with low PDI if both adop-

tion and duration are increased. This includes a decrease

in ventilation–perfusion mismatch and lung injury, along

with a more even distribution of stress that could alleviate

self-induced lung injury from high respiratory drive.39,40

This is reflected in the consistent association of APP with

reduced respiratory rates.4,5,7 Thus, the emphasis should

be on quantitative studies using real-world evidence to

compare whether APP for more than 8 h in US hospitals is

associated with benefit.

COVID-PRONE used various strategies to enhance APP

duration including in-person directions, follow-up re-

minder phone calls, follow-up in-person visits, reminders

for nurses and electronic medical record order sets but

was terminated due to futility.9 In contrast, the RCT of

Liu et al. reported a median APP duration of 12 h per day.

Their approach was physician-driven, with clinicians

trained to assist patients in finding the most comfortable

prone position. Additionally, they incorporated music as a

distraction and administered analgesics and sedatives

when necessary to enhance patient comfort.21 Qualitative

studies are essential to identify obstacles to implementa-

tion, as awareness and familiarity with APP do not seem

to increase its adoption. Practice inertia, low self-efficacy,

and low outcome expectancy may mediate the lack of
Fig. 6 Implementation strategies for awake prone positioning using the Con

Eur J Anaes
implementation. An evidence-based framework, such as

the Consolidated Framework for Implementation Re-

search (CFIR), must be used to develop interventions

to increase adoption. CFIR categorises the barriers to

implementation into five domains.41 In 2016, it was

employed to implement theuseof patient-preferredmusic

medicine, an evidence-based practice to decrease acute

postoperative pain. A list of effective nonpharmacologic

treatments that include auricular acutherapy and aroma-

therapy has been expanded.42 It is proposed that the

organisation of efforts to increase APP should be based

on the considerationof thefivedomains ofCFIR: theouter

setting (considerationof external influences, such as incen-

tives and reimbursement for current procedural terminol-

ogy codes, to motivate hospitals to innovate in APP), the

inner setting (assessing the internal organisational envi-

ronment for APP implementation involves evaluating

provider attitudes, self-efficacy and exploring the effec-

tiveness of proning teams versus training all providers), the

characteristics of individuals (understanding the attributes

linked to successful APP adoption, and examining quali-

tative studies to identify themes regarding APP imple-

mentation from the perspectives of providers and

patients), the process (forming protocols to adopt APP)

and the intervention (making adoption of APP easier for

obese patients) (Fig. 6).43 Behavioural nudges, taking into

account local culture (emphasising the global burden

rather than imposing authority), may increase APP adher-

ence and use. ‘Culture eats evidence for breakfast’ is a

familiar quote, and patients are farmore likely, on average,

to comply when the room is set-up to promote APP as the

default position (e.g. the bed is turned to see the television

in the prone position).
solidated Framework for Implementation Research framework.

thesiol Intensive Care Med 2025; 4:2(e0068)
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Strengths and limitations
This meta-analysis was thorough and current, complying

with quality standards and presented an exhaustive ex-

amination of important clinical outcomes. To present the

most reliable clinical evidence available, only RCTs

were included.

This study is not without limitations. Inevitably, all the

included RCTs were conducted without blinding, which

has the potential to introduce bias. The RCTs included

patients with ARDS/AHRF due to COVID-19 but, given

the underlying pathophysiology, non-COVID-related

ARDS is also likely to benefit from APP. In addition,

the differences in treatment protocols, disease severity

and oxygen requirements across trials might have influ-

enced the results.

In conclusion, this review found that APP, an inexpensive

intervention for ARDS, significantly reduced intubation in

RCTs conducted in countrieswith highPDIs. Conversely,

suboptimal adherence to APP in countries with low PDIs

suggests potential enhancement through collaboration

with researchers and the application of implementation

frameworks. The diminished reliance on mechanical ven-

tilation not only stands to reduce cost but also alleviate the

burden on healthcare providers. Funding aimed at further

investigations that encompass these outcomes, alongside

traditional clinical metrics, is warranted, increasing the

likelihood of widespread adoption of these findings.
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