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Abstract

The purpose of the Daily Emergency Department Surveillance System (DEDSS) is to provide consistent, timely, and robust
data that can be used to guide public health activities in Bergen County, New Jersey. DEDSS collects data on all emergency
department visits in four hospitals in Bergen County and analyzes them for aberrant patterns of disease or single instances of
certain diseases or syndromes. The system monitors for clusters of patients with syndromes consistent with the prodrome of a
terrorism-related illness (e.g., anthrax or smallpox) or naturally occurring disease (e.g., pandemic influenza or food and water-
borne outbreaks). The health department can use these data to track and characterize the temporal and geographic spread of a
known outbreak or demonstrate the absence of cases during the same period (e.g., severe acute respiratory syndrome [SARS] or
anthrax). DEDSS was designed to be flexible and readily adaptable as local, state, or federal surveillance needs evolve.

Introduction
In 2001, the Bergen County Department of Health Services

instituted a countywide syndromic surveillance system that uses
hospital emergency department (ED) data. Located in north-
east New Jersey across the Hudson River from New York City,
Bergen County has a population of approximately 884,000
persons (U.S. Census 2000) living within 234 square miles.

The first step in creating the Daily Emergency Department
Surveillance System (DEDSS) was to identify the appropriate
stakeholders. Within the health department, the creative team
consisted of an epidemiologist, an information technology (IT)
professional, and the director of planning. Next, immediate
external stakeholders, including the infection-control practi-
tioner (ICP), the ED director, the hospital IT professional,
and the hospital director of security, were brought into the
discussion. After the system was developed, local health offic-
ers, health department nurses, and state and regional health
department epidemiologists were updated on its progress.

System Operation
Four of six Bergen County hospitals provide daily data to

DEDSS, representing 85% of all daily ED visits. Early each
morning, the hospital’s computer system generates a text file
containing the following fields for each person who visited
the ED the previous day: date of visit, residential zip code,
age, chief complaint, and admission status. The file, abstracted
from the hospital’s database, uses data produced during nor-
mal, clinical ED workflow. The text file is then automatically

sent to a password-protected file transfer protocol (FTP) server,
where it is stored. The size of each file differs, ranging from a
four-hospital total of 400 to 600 visits/day. At 8:00 a.m. each
morning, the epidemiologist’s computer automatically starts
DEDSS. The program connects to the FTP site and down-
loads, formats, integrates, and analyzes the data. DEDSS then
creates standardized reports and e-mails them to the epidemi-
ologist along with an alert to his cellular telephone indicating
the system ran successfully. The epidemiologist can then
access the reports remotely and determine any needed
follow-up.

Data are analyzed daily by using a modified version of the
cumulative sum statistic (1) programmed in SAS® (2). For
each syndrome in each hospital, a ratio is calculated by divid-
ing the number of visits caused by the syndrome by the total
number of ED visits. This ratio is then compared with the
mean of an 11-day moving baseline that precedes the day of
interest. The first 3 days before the current observation are
ignored to act as a buffer for an outbreak that might grow
slowly over 1–2 days, and the mean is tabulated for days 4–14
before the day of interest. Because the data are not transformed
and any signals that might arise remain in the data set, the
health department uses both a buffer and an 11-day moving
average to offset the effects that days of increased activity would
have on the analysis.

If an observation is higher than expected, on the basis of
the moving average plus 3 standard deviations, a signal is cre-
ated and two reports are generated. The first report includes
the syndrome signaled, hospital (if the signal has occurred at
a single hospital) or county (if the signal has occurred at >2
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hospitals), date, total number of visits, total number in the
syndrome, ratio for that day, and baseline ratio with which it
was compared. For each signal, a corresponding report is gen-
erated that features a line listing of all persons who were part
of the signal.

The first step, as in any outbreak investigation, is to verify
the diagnosis. Because using text strings to identify affected
patients can result in inclusion of patients who do not have
the chief complaints of interest (e.g., no fever instead of fever),
the chief-complaint field for each member of the line listing is
examined. This field contains a mixture of triage information,
clinical diagnoses, and patient statements. For example, a case
of viral respiratory disease (e.g., influenza) might be coded as
fever and cough, viral syndrome, or I don’t feel well, depending
on the hospital. After an investigation determines the system
properly identified appropriate chief complaints and all of the
observations appear to be valid, a level of concern is assigned.

Three levels of concern can be assigned to signals, low, mod-
erate, or elevated, each with corresponding steps. The epide-
miologist assigns the level after reviewing each day’s report,
which usually takes <10 minutes. If a signal is attributable to
low numbers (<10), is just above the baseline, is attributable
to seasonality (e.g., pneumonia in winter), and exhibits no
obvious epidemiologic links (e.g., age or zip code), then the
signal level assigned is low, and no action is taken.

A level of moderate is assigned if multiple signals occur on
the same day in different hospitals; if two, consecutive, low-
level signals occur in the same hospital; if a low-level signal
arises with possible epidemiologic links (e.g., geographic clus-
tering); or if the signal is substantially but not exceptionally
higher than the baseline (on the basis of experience rather
than statistics, until an algorithm is developed to quantify this).
Response to a moderate signal includes e-mail notification of
possible activity to hospital ICPs and epidemiologists in sur-
rounding counties. Those epidemiologists and ICPs then
decide whether to investigate their jurisdiction’s conditions.

If a signal is exceptionally higher than the baseline (on the
basis of experience rather than statistics) or if moderate sig-
nals occur at more than one hospital on a given day, a signal
level of elevated is assigned. An elevated signal entails immedi-
ate notification of hospital ICPs, internal chain of command,
regional epidemiologists, and state health department officials
that further investigation is warranted. Status of hospitals
involved in an elevated-level signal is determined through
phone consultation, and if disease activity remains high, an
epidemiologic investigation is initiated. Depending on the
number of persons and hospitals involved, either the epide-
miologist or the epidemiologic response team are sent to the
hospital to review charts, interview patients, and confer with
hospital personnel regarding next steps.

System Experience
Although the burden to Bergen County has been minimal,

the system’s cost and maintenance requirements need to be
better quantified, both in terms of resources spent and per-
son-hours used to respond to system alerts. Furthermore, the
better the system operators (e.g., epidemiologists and IT per-
sonnel) understand hospitals’ coding and triage practices, the
better they will understand the system’s output and be able to
alter it as needed. To date, no elevated signals have occurred.
Moderate signals have occurred but none that required more
than a telephone consultation with hospital ICPs. In all cases,
the numbers decreased substantially after 1 day, and no speci-
mens were collected by hospital physicians.

DEDSS monitors two primary syndromes: influenza-like
illness (ILI) and gastrointestinal illness (GI). Each syndrome
has a corresponding case definition, complaint group (i.e., a
list of chief complaints being monitored), and diagnostic group
(i.e., a list of International Classification of Diseases, Ninth
Revision [ICD-9] codes for validation studies). Preliminary
comparisons of chief complaint to ICD-9-coded diagnoses
indicate sensitivity of 76%, specificity of 96%, and positive
predictive value of 53% for ILI and sensitivity of 61%, speci-
ficity of 97%, and positive predictive value of 32% for GI.
Specific results need to be analyzed further to identify and
quantify the source of noise and discrepancies within the syn-
drome definitions, especially when examining positive pre-
dictive value.

As the system is fine-tuned and case definitions and com-
plaint groups revised, the epidemiologist can easily change
the coding as needed. The system’s malleability enables the
health department to monitor seasonal or short-term disease-
activity trends. During a crisis, the epidemiologist can request
that hospitals place a keyword in the complaint field for all
visits relating to a certain event (e.g., alleged anthrax expo-
sures) to monitor visits more precisely.

DEDSS is designed to accommodate inclusion of new fields
when necessary. If the system were also able to link the clinical
aspects of a patient’s visit (e.g., X-ray results, medications pre-
scribed, laboratory results, or blood work) to each observation,
the epidemiologist reviewing the day’s data would have more
information to examine when assigning the level of concern.
Because the infrastructure is already in place, establishing fu-
ture projects that capture different data will be even easier.

Obstacles and Benefits
The primary obstacles encountered during development and

maintenance of DEDSS involve IT and resources. The ability
to troubleshoot technical and programmatic computer prob-
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lems has been limited by departmental resources. Although
the system is intended to be automated and electronic, cer-
tain hospitals had difficulty scheduling tasks and transferring
the files. Fortunately, the fundamental act of creating the daily
data file was not a problem for any hospitals. However, be-
cause hospital IT personnel are instrumental to the mechan-
ics of file creation, automation, and transfer, including them
in early planning is essential.

After establishing standard analytic methods and reporting
protocols within a jurisdiction, the next step is to coordinate
surveillance systems within the region; as multiple systems
come online, maintaining communication and methodologic
developments in real time is crucial. Conducting surveillance
and validation regionally would enable joining of resources to
accomplish similar goals.

Beyond DEDSS’ stated goals, the system has had additional
benefits. The process of meeting with the hospital personnel
and setting up the data transfer generated excellent working
relations between the health department and the hospitals. It

increased the timeliness of reporting routine incidents and
fostered communication around unusual occurrences. Fur-
thermore, an infrastructure supporting the electronic transfer
of data between hospitals and the health department is now
in place. Unfortunately, redundant capabilities are not yet built
into the system; currently, when one aspect of the system fails,
the entire system goes offline. The system also lacks a single,
dedicated manager. These limitations can result in periods of
system inactivity.

The health department hopes the system will be useful for
more than terrorism-preparedness purposes. Its goal is to have
a multifaceted system that uses multiple analytic processes and
creates reports for multiple users on different aspects of pub-
lic health and health-care delivery.
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