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Objective
To create chronic disease categories for emergency department 

(ED) chief complaint data and evaluate the categories for validity 
against ED data with discharge diagnoses and hospital discharge data.

Introduction
Syndromic Surveillance (SS), traditionally applied to infectious 

diseases, is more recently being adapted to chronic disease prevention. 
Its usefulness rests on the large number of diverse individuals visiting 
emergency rooms with the possibility of real-time monitoring of acute 
health effects, including effects from environmental events and its 
potential ability to examine more long-term health effects and trends 
of chronic diseases on a local level [1-3].

Methods
Emergency department chief complaint (CC) data captured 

by the Cook County Department of Public Health local instance 
of ESSENCE from Jan 1, 2006 – Dec 31, 2013 was utilized to 
generate chronic disease categories for: CVD, AMI, ACS, angina, 
stroke, diabetes, hypertension, asthma, and COPD based on disease 
symptoms, natural language processing for free text chief complaints, 
and associated terms present in EMR system menus.

A standard category was created for each chronic disease category 
based on discharge diagnoses (ICD-9 code), and their associated terms. 
The ICD-9 based categories were applied to the discharge diagnosis 
field within the ED data. The chief complaint based chronic disease 
category definitions were compared to the standard classification by 
determining the sensitivity, specificity, positive predictive value, and 
negative predictive value.

The standard chronic disease categories created with ICD-9 codes 
for the chronic disease category validation were also applied to Illinois 
hospital discharge data for Cook County from Jan 1, 2006 – Dec 31, 
2013. This data was compared to the chief complaint categories from 
the ED data for the same time period by visual analysis through time 
series and strength of correlation by Pearson correlation coefficient 
analysis. ESSENCE version 1.17 was utilized for the free-text query 
development and SAS 9.4 was utilized to perform the analyses.

Results
For the validation analysis, 1,366,525 (24.76%) ED visits of 

individuals 40 years and older and 867,509 (15.72%) ED visits of 
individuals less than 18 years of age with a valid chief complaint and 
discharge diagnosis were included. Validation results are presented 
in Table 1. Specificity was generally high for most of the categories, 
with the narrow definitions having a higher specificity (Narrow AMI 
= 0.9996, Broad AMI = 0.9119). However, the loss in sensitivity 
is substantial in moving from the broader definition to the narrow 
definition (Broad AMI = 0.5444, Narrow AMI = 0.1040). The positive 
predictive values had a wide range from 0.0128 for the Broad ACS 
category to 0.7199 for the Narrow Asthma definition. The negative 
predictive values were high for all chronic disease categories ranging 
from 0.9501 for the Narrow CVD category to 0.9996 for Angina.

The Pearson correlation coefficients are presented in Table 2. 
Graphs showing the comparisons of the chief complaint based ED 

data to the hospitalization data by chronic disease category definition 
are presented in Figure 1. Pearson correlations ranged from 0.9323 for 
Narrow Asthma to 0.1992 for Hypertension.

Conclusions
Based on the high specificity and correlation coefficients in 

comparison to hospital discharge data, emergency department chief 
complaint data captured with syndromic surveillance could be utilized 
to examine chronic disease categories: asthma, COPD, CVD, AMI, 
ACS, stroke, and diabetes at a local, state or national level.
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