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‣ Aim:
• A distributed network analysis of hospital profiling on the COVID-19 mortality rate

Introduction: dGEM-COVID
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Hospital profiling
‣ Goal: 

• compare the quality of care between hospitals via 
structural measures

– E.g., nursing ratios, presence of residency programs, 
availability of advanced technology, volume
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Hospital profiling
‣ Goal: 

• compare the quality of care between hospitals via 
structural measures

– E.g., nursing ratios, presence of residency programs, 
availability of advanced technology, volume

‣ Challenge:
• “case-mix” situation

‣ Question:
• How can we make fair comparison across 

hospitals? 
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A Solution
(taking mortality as an example)

evaluate the “risk-standardized” mortality rate by 

counterfactually treating all patients at a given hospital
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Counterfactual
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Counterfactual
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Counterfactual
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Challenges
If a hospital want to participant the ranking, but

cannot share their patient-level data

A Solution
dGEM: Decentralized algorithm for
Generalized mixed Effect Model

• Federated learning
• No need to transfer patient-level data
• Only transfer the hospital-specific effects
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‣ Aim:
• A distributed network analysis of hospital profiling on the COVID-19 mortality rate

‣ Method:
• Decentralized Generalized Linear Mixed Effects Model (dGEM)

– Privacy-preserving (patient-level and hospital-level), communication-efficient, heterogeneity-aware, hospital-level
calibration

Introduction: dGEM-COVID
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dGEM Workflow
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Introduction: dGEM-COVID
‣ Study cohort details:

• Two time periods for the hospital profiling: 
– i) during the Alpha wave (in the USA approximately Nov 2020-Feb 2021)
– ii) during the Delta wave (in the USA approximately Jul 2021-Oct 2021)
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Introduction: dGEM-COVID
‣ Study cohort details:

• Two time periods for the hospital profiling: 
– i) during the Alpha wave (in the USA approximately Nov 2020-Feb 2021)
– ii) during the Delta wave (in the USA approximately Jul 2021-Oct 2021)

• Outcome of interest:
– COVID-19 Mortality

• Measure for hospital profiling:
– Standardized COVID-19 Mortality Rate

• Variables:
– Age, Charlson comorbidity, gender, history of cancer/chronic obstructive pulmonary disease/heart

disease/hypertension/hyperlipidemia/kidney disease/obesity/diabetes, number of visits recorded in visit table in 
2019

‣ Target journal and submission timeline:
• Nature Methods, July 2022
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PDA-OTA: Privacy-preserving Distributed Algorithms Over the Air

https://pda-ota.pdamethods.org/login
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https://github.com/ohdsi-studies/dGEMcovid

Jessie Tong: Jiayi.Tong@pennmedicine.upenn.edu

Jenna Reps: jreps@ITS.JNJ.com

Yong Chen: ychen123@upenn.edu
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