


2

n
atu

re
research

|
rep

o
rtin

g
su

m
m

ary
A

p
ril2020

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

(https://github.com/ohdsi-studies/DistributedLMM) and processed by J.R.. Other data (UHG by M.N.I., OneFlorida by Z.C., Optum COVID by Y.Z.) are processed by
the corresponding co-authors. All the aggregated data are sent to the first author (C.L.) for final analysis. The EHR/claims data are proprietary and are not publicly
accessible due to restricted user agreement. The detailed data description and IRB statements of each data sets are in the Supplementary Notes. For replication
purpose, the dataset from the OneFlorida consortium can be obtained by contacting Dr. Jiang Bian (email: bianjiang@ufl.edu) upon the completion of the data
usage agreement.

The project leaders (Y.C., M.S. and J.R.) post the research protocol (https://github.com/ohdsi-studies/DistributedLMM) to the OHDSI forum to
recruit collaborators. Data of 120,609 COVID-19 patients that admitted in the first three quarters of 2020 are extracted from 11 collaborative
data sources worldwide. These observational data are considered as a representative sample of COVID-19 hospitalization patients with
probable site-level heterogeneity.

The patients with less than 180 days of observation time prior to the index date (i.e. date of hospitalization), or aged under 18

are excluded. This exclusion criteria is pre-established.

The UnitedHealth Group Clinical Discovery Portal (UHG) data (N=47,756)is used to demonstrate the lossless property of the DLMM algorithm.
This is confirmed as estimation of fixed and random effects are identical between DLMM and pooled LMM, see Figure 3. The association
findings (i.e. the fixed effects of patients' characteristics on length of stay) are confirmed using the international data (N=120,609), see Figure
6 for a comparison.

No randomization in this study as this is an association study using observational data (EHR and medical claims data sets).

Not relevant as this is an observational study.




