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eMethods 1. Enrollment, Randomization, and Data Extraction  
 
Enrollment and Randomization 
 
Specific procedures employed at VUMC: The patient census at 8 AM each morning was reviewed 
for new, non-invasive supplemental oxygen provision. Any patients on oxygen at 8 AM were 
allocated according to study procedures and enrolled in the trial. This assignment was 
communicated to the clinical team by 10 AM for review during the daily “COVID Huddle”. At 
VUMC, we enrolled 100% of eligible participants (461). 
 
Specific procedures employed at NorthShore: COVID census was reviewed twice a day 
(between 6 AM – 9 AM) and again (between 4 PM – 6 PM) Monday-Friday and mornings 
Saturday/Sunday by one of the members of the study team. Patients were contacted to obtain a 
verbal consent after assurance that the treatment team (typically a hospitalist medicine 
attending or an ICU attending) agreed to patient participation. It was indicated in charts when 
patients enrolled and trial arm assignment. At NorthShore, 100% of eligible patients were 
approached, with an enrollment success rate of 71% (56 patients were approached with 40 
enrolling and 16 patients declining to have data collected). 
 
Time from eligibility to enrollment: Across both sites, average overall patient time from eligibility 
to enrollment was 11.68 hours. (Statistical Report Table 1) 
 
Data Extraction 
 
VUMC data were obtained via Structured Query Language extraction of an existing operational 
and analytical data warehouse entirely derived from the electronic health record. Investigators at 
NorthShore manually collected data to include measures that sufficiently inform all primary and 
secondary study outcomes. 
 
Race and ethnicity were self-reported by patients or their surrogates upon patient registration. 
This data was extracted with other variables as indicated above. Given that outcomes from 
hospitalized COVID-19 patients may differ based on race and ethnicity, reporting these 
demographics was important. 
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eMethods 2. Materials Provided to the Clinical Staff Assisting With the Study 
 
Proning Trial Summary 
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Be On Your Belly Signage 
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eMethods 3. Regulatory 
 
Regulatory Considerations--VUMC and NorthShore 
 
Given the fact that the practice of awake prone positioning was being employed on a national 
scale very early on in the pandemic, combined with the fact that the usual care arm allowed 
awake prone positioning at the discretion of the primary medical team, this trial was presented 
to the IRB as no greater than minimal risk as patients were able to experience awake prone 
positioning as a matter of routine course during inpatient treatment for COVID-19. 
At Vanderbilt University Medical Center, waiver of informed consent was sought due to the 
impracticality of consenting patients without imparting undue bias by informing them about 
awake prone positioning. Awareness of research engagement would necessarily shift the focus 
of the intervention away from real world effectiveness as delivered in routine care. For example, 
making patients aware of research examining prone positioning might encourage patients 
receiving usual care to assume a prone position when they would otherwise not have done so 
even if their primary team had not recommended it. As indicated, NorthShore University 
HealthSystem employed a statement confirming the patient’s knowledge that their data would 
be collected for research purposes delivered to each patient on enrollment with the 
ascertainment of the patient’s verbal consent. The statement used did not mention the awake 
prone positioning intervention and was as follows:   
 

“We would like to collect information related to your COVID-related care and your 
medical records for a research study that will help us learn how to improve on care for 
other patients during this Pandemic” 
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eResults 1. Worst Status on Day 5, Adjusted 

 
- Re-did the primary analysis with only Vanderbilt subjects as a sensitivity analysis 

- Fit a Bayesian proportional odds model, comparing worst outcome on day 5 between the assigned 

treatment arms (prone and Usual Care) 

- Included covariates: Age, sex, race-ethnicity, BMI, Elixhauser score, baseline severity, enrollment time 

(May-Sept or Oct-Dec) 

- Multiple imputation was used to impute missing data for BMI, baseline severity, and Elixhauser score 

 

 
 

The odds of having a worse outcome on day 5 at Vanderbilt are 1.52 (1.08, 2.17) times greater for patients in the 

prone group compared to the Usual Care group (p = 0.010) 
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eResults 2. Worst Status on Day 0 
 

Worst status on day 0, unadjusted 
Fit a Bayesian proportional odds model, comparing worst outcome on day 0 between the assigned treatment arms 

(prone and Usual Care) 

- No covariates added to the model 

 
The odds of being in a worse outcome rank on day 0 are 1.01 (0.68, 1.50) times greater for patients in the prone 

group compared to the Usual Care group (p = 0.480) 

 

Worst status on day 0, adjusted 
Fit a Bayesian proportional odds model, comparing worst outcome on day 0 between the assigned treatment arms 

(prone and Usual Care) 

- Included covariates: Age, sex, site, race-ethnicity, BMI, Elixhauser score, baseline severity, enrollment 

time (May-Sept or Oct-Dec) 

- Multiple imputation was used to impute missing data for BMI, baseline severity, and Elixhauser score 

 
The odds of being in a worse outcome rank on day 0 are 1.02 (0.63, 1.63) times greater for patients in the prone 

group compared to the Usual Care group (p = 0.473) 
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eResults 3. Worst Status on Day 1 
 

Worst status on day 1, unadjusted 
Fit a Bayesian proportional odds model, comparing worst outcome on day 1 between the assigned treatment arms 

(prone and Usual Care) 

- No covariates added to the model 

 
The odds of being in a worse outcome rank on day 1 are 1.16 (0.83, 1.62) times greater for patients in the prone 

group compared to the Usual Care group (p = 0.188) 

 

Worst status on day 1, adjusted 
Fit a Bayesian proportional odds model, comparing worst outcome on day 1 between the assigned treatment arms 

(prone and Usual Care) 

- Included covariates: Age, sex, site, race-ethnicity, BMI, Elixhauser score, baseline severity, enrollment 

time (May-Sept or Oct-Dec) 

- Multiple imputation was used to impute missing data for BMI, baseline severity, and Elixhauser score 

 
The odds of being in a worse outcome rank on day 1 are 1.16 (0.81, 1.67) times greater for patients in the prone 

group compared to the Usual Care group (p = 0.208) 
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eResults 4. Worst Status on Day 2 
 

Worst status on day 2, unadjusted 
- Fit a Bayesian proportional odds model, comparing worst outcome on day 2 between the assigned 

treatment arms (prone and Usual Care) 

- No covariates added to the model 

 
The odds of being in a worse outcome rank on day 2 are 1.07 (0.78, 1.47) times greater for patients in the prone 

group compared to the Usual Care group (p = 0.334) 

 

Worst status on day 2, adjusted 
Fit a Bayesian proportional odds model, comparing worst outcome on day 2 between the assigned treatment arms 

(prone and Usual Care) 

- Included covariates: Age, sex, site, race-ethnicity, BMI, Elixhauser score, baseline severity, enrollment 

time (May-Sept or Oct-Dec) 

- Multiple imputation was used to impute missing data for BMI, baseline severity, and Elixhauser score 

 
The odds of being in a worse outcome rank on day 2 are 1.06 (0.74, 1.46) times greater for patients in the prone 

group compared to the Usual Care group (p = 0.375) 
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eResults 5. Worst Status on Day 3 
 

Worst status on day 3, unadjusted 
Fit a Bayesian proportional odds model, comparing worst outcome on day 3 between the assigned treatment arms 

(prone and Usual Care) 

- No covariates added to the model 

 
The odds of being in a worse outcome rank on day 3 are 1.17 (0.85, 1.59) times greater for patients in the prone 

group compared to the Usual Care group (p = 0.164) 

 

Worst status on day 3, adjusted 
Fit a Bayesian proportional odds model, comparing worst outcome on day 3 between the assigned treatment arms 

(prone and Usual Care) 

- Included covariates: Age, sex, site, race-ethnicity, BMI, Elixhauser score, baseline severity, enrollment 

time (May-Sept or Oct-Dec) 

- Multiple imputation was used to impute missing data for BMI, baseline severity, and Elixhauser score 

 
The odds of being in a worse outcome rank on day 3 are 1.22 (0.88, 1.70) times greater for patients in the prone 

group compared to the Usual Care group (p = 0.121) 
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eResults 6. Worst Status on Day 4 
 

Worst status on day 4, unadjusted 
Fit a Bayesian proportional odds model, comparing worst outcome on day 4 between the assigned treatment arms 

(prone and Usual Care) 

- No covariates added to the model 

 
 

The odds of being in a worse outcome rank on day 4 are 1.28 (0.94, 1.77) times greater for patients in the prone 

group compared to the Usual Care group (p = 0.062) 

 

Worst status on day 4, adjusted 
Fit a Bayesian proportional odds model, comparing worst outcome on day 4 between the assigned treatment arms 

(prone and Usual Care) 

- Included covariates: Age, sex, site, race-ethnicity, BMI, Elixhauser score, baseline severity, enrollment 

time (May-Sept or Oct-Dec) 

- Multiple imputation was used to impute missing data for BMI, baseline severity, and Elixhauser score 

 
 

 

The odds of being in a worse outcome rank on day 4 are 1.39 (0.99, 1.94) times greater for patients in the prone 

group compared to the Usual Care group (p = 0.028) 
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eTable 1. WHO Ordinal Scale at Enrollment (Day 0) 
 
 

Day 0 (Enrollment Day) 
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eTable 2. WHO Ordinal Scale at Day 1 
 
 

Day 1 
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eTable 3. WHO Ordinal Scale at Day 2 
 
 

Day 2 
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eTable 4. WHO Ordinal Scale at Day 3 
 
 

Day 3 
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eTable 5. WHO Ordinal Scale at Day 4 
 
 

Day 4 
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eTable 6. Worst Outcome at Day 5 by Assigned Treatment (Table 3 in Statistical Report) 
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eTable 7. Worst Outcome on WHO Ordinal Scale at Day 14 by Assigned Treatment (Table 6 in 
Statistical Report) 
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eTable 8. Worst Outcome on Main Ordinal Scale at Day 14 by Assigned Treatment (Table 9 in 
Statistical Report) 
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eTable 9. Worst Outcome on WHO Ordinal Scale at Day 28 by Assigned Treatment (Table 8 in 
Statistical Report) 

 

Vanderbilt Participants Only 
- Added post hoc 
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eTable 10. Worst Outcome on Main Ordinal Scale at Day 28 by Assigned Treatment (Table 10 
in Statistical Report) 
 
 

Vanderbilt Participants Only 
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eFigure 1. Average Daily Prone Time for All Participants With Nursing Data Available by 
Treatment Assignment (Figure 4 in Statistical Report) 
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eFigure 2. Enrollment Time by Treatment Interaction 
 
 

Differential Treatment Effects 
- Stacking shows what the relative probability of each model being correct is 

 

Enrollment time by treatment interaction 
Comparing model 1 (no interaction) to model 2 (includes treatment by enrollment time interaction) 

 
The model without the treatment by enrollment time interaction term has a 61% chance of being the correct 

model, over the model with the interaction term. 
Enrollment Time Period 
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eFigure 3. Baseline Severity by Treatment Interaction 
 
Comparing model 1 (no interaction) to model 2 (includes treatment by baseline severity interaction) 

 
The model without the treatment by baseline severity interaction term has a 81% chance of being the correct 

model, over the model with the interaction term. 
Baseline Severity 

Baseline Severity: Low Flow 
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Baseline Severity: High Flow 

 
Baseline Severity: Non-Invasive Ventilation 
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eFigure 4. Age by Treatment Interaction 
 
Comparing model 1 (no interaction) to model 2 (includes treatment by age interaction) 

 
The model without the treatment by age interaction term has a 73% chance of being the correct model, over 

the model with the interaction term. 
Age 

Age: < 50 
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Age: 50-64 

 
Age: 65+ 
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eFigure 5. Sex by Treatment Interaction 
 
Comparing model 1 (no interaction) to model 2 (includes treatment by sex interaction) 

 
The model without the treatment by sex interaction term has a 91% chance of being the correct model, over 

the model with the interaction term. 
Sex 

Sex: Male 
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Sex: Female 
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eFigure 6. Race by Treatment Interaction 
 
Comparing model 1 (no interaction) to model 2 (includes treatment by race interaction) 

 
The model without the treatment by race interaction term has a 80% chance of being the correct model, over 

the model with the interaction term. 

 

Race-Ethnicity 

 

 
Race-Ethnicity: White non-Hispanic 
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Race-Ethnicity: Not White, Including Hispanic 
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eFigure 7. Elixhauser Score by Treatment Interaction 
 
Comparing model 1 (no interaction) to model 2 (includes treatment by Elixhauser score interaction) 

 

 
The model without the treatment by enrollment time interaction term has a 86% chance of being the correct 

model, over the model with the interaction term. 

 

Elixhauser Score 

  



 

© 2022 Qian ET et al. JAMA Internal Medicine. 

 

Elixhauser Score: < 3 

 

 
 

 

Elixhauser Score: 3+ 
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eFigure 8. Site by Treatment Interaction 
 
Comparing model 1 (no interaction) to model 2 (includes treatment by site interaction) 

 
The model without the treatment by site interaction term has a 54% chance of being the correct model, over 

the model with the interaction term. 
 

Site 
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Site: Vanderbilt 

 

 
 

Site: Northshore 

 


