University of Nebraska

Predicting Cellulitis Emergency Department Visit Frequency Using University of Ne

Environmental Data and Machine Learning

Affiliations:
_ _ . _ _ _ 1.University of Nebraska Medical Center, Department of Dermatology; Omaha, NE
Gunther Grinde, BS'%*; Eenika A. Kumar, BA'3*; Megan Lorenz, BA'4"; Sean Snider, BS>; Xin Xing, PhDst; 2.University of Nebraska Medical Center, College of Medicine; Omaha, NE
Erin X Wei, |\/|D1T; (*equa| Contributions, Tequa| Contributions) 3.un!vers!ty of Missouri-Kansas City, School_ o_f Medicine; Kan_sas City, MO
4.University of North Dakota, School of Medicine & Health Sciences; Grand Forks, ND
5.University of Nebraska at Omaha Department of Computer Science; Omaha, NE
Background Results Discussion
» Environmental conditions like temperature, - | | | ka * Hybrid time-series + machine learning
humidity, air pollution may influence the skin * 10,204 total ED visits with a primary diagnosis of Temperature (Minimum)_mean - KJAMamE—" - framework demonstrates a novel approach
microbiome and the development of acute celluliis S e " to studying environmental influences on
skin infections, including cellulitis * 1,137 ED visits in 2023 were identified for model Maximum Humidity (Maximum)_mean -dfipute- .. . cellulitis
+ Machine Iearni;lg and time-series prediction testing Sulfur Dioxide (Maximum)_mean = o e |
modeling provide new tools to explore S ST .l . - -
relationships between environmental Most influential environmental predictors: Carbon Monoxide (Maximum)_mean g - !Enwronmenta! factor§ Showed limited N
exposures and healthcare utilization. 1. Temperature (Minimum) T —— - : improvement in predicting healthcare visits.
2. UV Index (Maximum) Daily Precipitation (Daily Total)_mean R 3
3. Humidity (Maximum) PM2.5 Concentration (Average)_mean . * Access to emergency department care and
4. Sulfur Dioxide (Maximum) PM 10 Concentration (Average) mean e o o the multifactorial etiology of cellulitis are
Objective 5. Temperature (Maximum) Overall AQI Value (Average)_mean *- limitations of this study
To determine whether machine learning models | | | eetive Humidlty fverage)_mean g
incorporating environmental variables can predict Adding environmental variables to ML models T e b
cellulitis-related emergency department visit prow.de.d modest |mpr<.)ven.1ent over ARIMA 2 o 2 4 o Future Directions:
¢ ‘n Omaha. NE predictions based on historical visit counts alone HAL VAIUE (MPact on Magek outpyt) , , , ,
requency in Omaha, NE. * Studying diverse regions and climates,
including extreme conditions
] * Al-driven approaches may help further
clarify the skin—environment relationship
Methods
Previous Weekly .
Patient Data Patient Visit
* Emergency department (ED) visit dates for cellulitis

at University of Nebraska Medical Center

Patient Visit
Environmental Data for Omaha, NE Environment Factors > Next week and the Week After Acknowledgements
: 'IL'JelJEnpe.rzlatEcjr(E,\llw)u.m(;dltx(ll\(lcO)r:)ha Eppley Airport) This project utilized the UNMC READi Core, supported
HTAVIDIEL {UV) INTAEX Hybrid modeling framework by NIH/NIGMS (U54 GM115458), PCORI (CDRN-1306-
Air pollutants: PMa.s, PMuo, ozone, SO, CO (EPA) * ARIMA model used to capture baseline trends and seasonality. 04631), and the Nebraska Research Initiative.
Predictive Machine Learning Model  Machine Learning models trained on residuals to capture nonlinear relationships with
* Training data: 2013—-2019 and 2022 environmental variables
* Testing data: 2023

 Weekly predictions combined ARIMA with Machine Learning residuals incorporating

environmental data for 2023 which were compared to observed counts Nebraska
Medical Center
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