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Introduction

• Hospital readmission within 30 days is a key indicator 
of quality of care and a significant cost burden

• Predicting unplanned readmission is difficult and 
hospital readmission shortly after discharge indicates 
potential issues with the quality of care; 

• Existing ML models often lack sufficient verification 
and multi-center applicability;

• This study develops a prediction model that is
• Based on OMOP CDM using standardized clinical data 

combined with weather and air quality factors.

• weather forecast data for real-time prediction at discharge

1



Objective

• To develop and validate a model predicting 
unplanned hospital readmission within 30 days of 
discharge;

• To assess model transportability using external 
validation

• To investigate the impact of weather and air quality 
factors.
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Data sources
• Data

• Retrospective EHR data from two hospitals (SNUH, SNUBH) in 
Seoul, South Korea (2017-2018)

• Using OMOP-CDM converted EHR data

• Weather and air quality data from KMA and Air Korea (matched by 
postal code).

• Population: Adults >65 years discharged alive, with 
hospital/ER visits during the study period, living in the Seoul 
metropolitan area;

• N=61,922 visits included; 5,794 resulted in 30-day 
readmission

• External Validation Cohort: SNUBH dataset

SNUH : the Seoul National University Hospital

SNUBH : the Seoul National University Bundang Hospital.

KMA: the Korea Meteorological Administration 3



Methods (w-score and features)

• W-score concept: a patient-level score based on weather and air quality data 

for their residence locality;

• W-score calculation: derived using KMA's special weather report standards;

• Clinical features: 

• gender, age, 

• diagnosis conditions (CONDITION_ERA), 

• drug exposures (DRUG_ERA), 

• Charlson comorbidity index

W-score: weather and air quality scores for individual visits

KMA: Korea Meteorological Administration's standards
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Methods (w-score and features)

• The W-score is calculated by summing up weather and air 

quality forecast values for the 7 days after a patient is 

discharged;

• W-score based on forecast data using forecast data (7 days 

from discharge) for the W-score is a practical design choice 

for potential real-time clinical use at the point of discharge;

• These values are determined based on the KMA standards 

for special weather reports.
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Model development & validation

• Four tree-based ML models compared: 

• Decision Tree;

• Random Forest;

• AdaBoost;

• Gradient Boosting Machine (GBM).

• Internal validation 10-fold cross-validation (internal). 

• External validation on separate hospital data (SNUBH).

• Conducting external validation on a separate dataset from a different hospital (even 

within the same university system) is a crucial step to assess model transportability 

and is a key strength compared to studies relying only on internal validation

• Performance metric AUC reported.
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Study design
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Overall methodology of the study
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Model development (Prediction window) 

The prediction model for readmission 

within 30 days was developed to reflect 

variables such as 

• Clinical diagnosis 

• Drug prescription prior to patient 

discharge date as well as to predict the 

occurrence of readmission of the 

patient by considering the W-score for 

the weather forecast at the patient’s 

residence location after the discharge 

date
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Basic characteristics of study data for each visit type
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Number of visits in each disease group and outcome 
incidence rate in our research cohorts

• Analyzes performance and feature importance across different disease subgroups
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Weather and air quality predictors in w-score
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The parameter values in each model
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ROC curves for the 
validation of the 
Adaboost and decision 
tree models.

• RF (c, d) and GBM 
(g, h) show higher 
sensitivity and area 
under the curve 
(AUC), particularly 
external validation
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Comparison of disease-specific performance in each model based on the area 
under the receiver operating characteristic curve.

a Best performances for each disease
b Major improvements in external validation

• GBM showed the highest AUC performance of 75.1 in the clinical model

• Clinical and W-score model showed the best performance of 73.9 for 

musculoskeletal diseases
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External validation: 

Confirmed model by 

the strong 

musculoskeletal results

(GBM: 0.883 clinical, 

0.9 clinical + W-score).



Summary

• External validation showed transportability, especially 
for musculoskeletal diseases

• OMOP CMD facilitates multi-center expansion and 
standardization

• Weather and air quality (PM10, rainfall, max temp) 
were identified and support real-time, data-driven 
clinical decision-making across different hospital 
systems relevant predictors

• A predictive model that combines weather and 
environmental data with a patient's residence 
information is expected to enhance clinical decision 
making at the individual patient level.
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