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OBJECTIVE 

The purpose of this study is to investigate the use of 
electronic medical record (EMR) data sources to im-
prove the detection performance of a syndromic sur-
veillance system.  This analysis involves examining 
the temporal correlation between alerts generated 
from the EMR data sources and alerts generated from 
the more traditional data sources already being used 
by the surveillance system. 

BACKGROUND 
ESSENCE [1] is an electronic syndromic surveil-
lance system that automatically processes data from 
multiple sources to assist public health officials in 
monitoring for disease outbreaks.  Historically, these 
data sources have included Call-Center Calls, Civil-
ian Office Visits, Elderly Office Visits, Emergency 
Room Visits, Military Outpatient Visits, and Over-
the-Counter Sales from two different retail chains.  
The daily counts from each source are subtotaled by 
syndrome, including Botulism-Like, Fever, Gastroin-
testinal, Hemorrhagic Illness, Localized Lesion, 
Lymphadenitis, Neurological, Rash, Respiratory, and 
Severe Illness or Death.  These time series of daily 
counts are processed by a detection algorithm that 
automatically signals an alert whenever an observed 
count is considered too large to have occurred by 
chance. 

METHODS 
In order to assess the potential advantage of using the 
EMR data sources in ESSENCE, the temporal corre-
lation between the alerts generated from the EMR 
data sources and the alerts generated from the tradi-
tional ESSENCE data sources is examined. 
The EMR dataset used in this study contains daily 
counts from five data sources from a large metropoli-
tan area during a single recent calendar year.  These 
sources are Encounters, Encounters with Lab Orders, 
Encounters with Prescription Orders, Encounters 
with Lab and Prescription Orders, and Lab Orders.  
The daily counts from each of these sources are sub-
totaled by the ten syndromes listed in the previous 
section. 
The corresponding ESSENCE dataset contains daily 
counts from the seven data sources listed in the pre-

vious section, from the same metropolitan area, dur-
ing the same time period, and subtotaled by the same 
ten syndromes. 
Each time series of daily counts is processed by the 
ESSENCE detector, and the number of alerts occur-
ring during a sliding seven-day window (the alert 
count) is calculated for each series. 
For each syndrome, the Spearman rank correlation 
coefficient is calculated between each EMR alert-
count series and each ESSENCE alert-count series.  
The p-value associated with each correlation coeffi-
cient is also calculated based on 999 Monte Carlo 
simulations involving random temporal permutations 
of the 365 daily alert flags in each series. 

RESULTS 
Of the 350 correlation coefficients calculated, four-
teen are significant ( 01.0≤p ).  Among these four-
teen results, certain data sources and syndromes oc-
cur frequently.  The EMR data sources that exhibit 
significant correlation over all ESSENCE data 
sources and syndromes are Encounters and Encoun-
ters with Prescription Orders.  The ESSENCE data 
sources that exhibit significant correlation over all 
EMR data sources and syndromes are Over-the-
Counter Sales and Civilian Office Visits.  The syn-
dromes that exhibit significant correlation over all 
EMR and ESSENCE data sources are Respiratory, 
Rash, and Fever. 

CONCLUSIONS 
Alerts generated from the EMR data sources are sig-
nificantly correlated with alerts generated from the 
traditional data sources used in ESSENCE.  Because 
of this, it might be possible to improve the detection 
performance of a syndromic surveillance system, 
such as ESSENCE, by including EMR data sources. 
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