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Emergency Department (ED) data are a key
component of bioterrorism surveillance systems.
Little research has been done to examine differences
in ED data capture and entry across hospitals,
regions and states. The purpose of this study was to
describe the current state of ED data for use in
bioterrorism surveillance in 2 regions of the country.
We found that chief complaint (CC) data are
available electronically in 54% of the North Carolina
EDs surveyed, and in 100% of the Seattle area EDs.
Over half of all EDs reported that CCs are recorded
in free text form. Though all EDs have electronic
diagnosis data, less than half report that diagnoses
are coded within 24 hours of the ED visit.

INTRODUCTION

The American Medical Informatics Association
(AMIA) has advocated a national health information
system for tracking and detecting national health
threats To support such systems, AMIA
recommends adaptation of existing information
systems, and rapid development and deployment of
new public health surveillance systems as well as
computerized health records. Public health officials
and health care agencies are partnering to develop
surveillance systems for bioterrorism in particular,
and research has focused on various aspects of
bioterrorism detection and tracking, including
privacy, logistics, approaches to detection, and
syndromic surveillance.™

Emergency department data are a key component
of bioterrorism surveillance systems® Researchers
have demonstrated that ED data can be used to detect
disease outbreaks 1-2 weeks earlier than through
conventional disease reporting methods®” Specific
ED data elements that have been used in bioterrorism
surveillance systems include chief complaint (free
text or coded with ICD-9), diagnosis (ICD-9),
symptom survey, age, gender, visit site, arrival
mode/date/time, disposition, ED utilization rates, and
geo code or address.>®

In order to develop effective bioterrorism
surveillance systems using ED data, it is necessary to
understand and manage the types of variation in
electronic ED data availability, timeliness, sources,
and adherence to standards. There are several

challenges to using ED data for bioterrorism
surveillance.  One limitation of ED data for
bioterrorism surveillance is the lack of standards.
Standardization of ED data has been recommended as
a cornerstone for facilitating  information
management for clinical, research and administrative
purposes in Emergency Medicine®°® An ongoing
national effort to establish standards for ED data led
to the release of Data Elements for Emergency
Departments (DEEDS) 1.0 in 1997 156 data
elements were included in this first edition of
DEEDS, which recommended existing vocabularies
for those data elements with such standards. Existing
standards included ICD-9-CM for diagnosis, ASTM
and HL7 for date of birth and sex, HCFA for ED
facility ID, and HL7 for address. No standard existed
for chief complaint (CC), arrival mode/date/time,
disposition, or symptom survey. For CC, the DEEDS
authors recommended that existing terminologies be
evaluated for possible wse as a standard. A few
controlled terminologies for CC have been
developed, though no standard has yet to emerge.****

Another shortcoming of existing ED data for
public health surveillance is that not all data are
available in electronic form.***® Even when
electronic information is available, it may not be
documented in a timely manner. For example, at
some hospitals, ED diagnosis coding may not be
completed until several weeks after an ED visit.*®
The Frontlines of Medicine Project has proposed a
framework for the reporting of standardized,
electronic ED data in a timely manner for public
health surveillance®® The project continues to work
on a set of recommendations for data collection
systems, data standards ad rapid deployment of a
public healthinformation infrastructure.

Little research has been done to examine
differences in ED data and in the workflow around
ED data capture and data entry across hospitals,
regions and states. The purpose of this study was to
describe the current state of ED data for use in
bioterrorism surveillance: availability in electronic
form, timeliness, sources, and adherence to standards.
We also sought to compare the current state of ED
data in two different regions of the country, and to
compare temporal variations in electronic ED data
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capture in North Carolina, contrasting 2003 survey
data with data from 1999.

METHODS

In this descriptive study, we surveyed EDs in
two geographic areas, each with surveillance systems
under development. The two areas were the state of
North Carolina (NC) and Seattle-King County, in
Washington State. The North Carolina Emergency
Department Database (NCEDD) is a statewide public
health surveillance system that utilizes ED data
exclusively.  Currently data from three EDs are
collected electronically and sent via secure Internet
connection to the State Division of Public Health for
aggregation and analysis for public health
surveillance. The program is currently in the process
of expanding to an additional 10-20 hospital's, with an
ultimate goal of including all EDsin NC.

All EDs in North Carolina were included in this
study, and data were collected at project inception in
1999, and again in 2003. A structured 41-item paper
survey was mailed to all 114 North Carolina EDs in
1999, and a more extensive, structured 52-item web-
based survey was conducted during February 2003.
In 2003, 111 EDs were included; two had closed in
the interim, and one hospital had converted to a long-
term care facility. For both data collection periods,
those who did not respond to the survey initially were
then contacted by phone and the data were collected
verbally. In 2003, we aso followed up with some
respondents by phone or email to clarify questionable
responses to the web-based survey. The study was
approved by the IRB and ED personnel expressed
consent to participate by completing the paper or
Internet survey, or verbaly at the start of the phone
interview.  Nurse managers or medical directors
were asked to respond to the survey.

The Seattle-King County surveillance system
includes selected (4 of 19) EDs and large primary
care networks in urban King County, WA. The
system is being expanded to all 19 King County
providers. The systems utilize data from ED as well
as primary care visits. Data collection on ED and
primary care data availability and workflow began in
January 2001 and is ongoing. For this paper, only
ED data are included. Data were collected during
semi -structured  interviews with ClOs, medical
executives, IT managers, technical staff, and clinical
staff, and additional information was confirmed by
phone. Also, limited data from a 2001 telephone
survey of King County sites were included.

RESULTS
In North Carolina, the response rate for the 1999
survey was 84% (96 of the 114 NC EDs) and for
2003 was 86% (96 of the 111 EDs). Most NC
respondents were ED nurse manager/directors (60%

in 1999, 93% in 2003). Other respondents included
medical directors, other nurses, physicians, or
administrators, and information systems staff. In
Seattle-King County, the response rate for the 2003
survey was 100% (17 of 17 EDs).

Tables 1 and 2 indicate responses about what
data are currently captured in electronic form for
major functional categories within the ED setting.

Table1l- ED Data Availablein Electronic Form-
North Carolina

Data Description 1999 2003
N=96 N=96
Registration 87 88
(age, sex, zip code) (91%) (92%)
ED logs 44 65
(# visits) (46%) (68%)
Discharge instructions 37 48
(symptom, diagnosis) (39%) (50%)
Physician Charting 16 22
(clinical findings) (17%) (23%)
Nursing Charting 15 16
(clinical findings) (16%) (17%)

Table2- ED Data Availablein Electronic Form-
Seattle-King County, Washington

Data Description 2001-2003
N=17
Registration 17
(age, sex, zip code) (100%)
ED logs 11
(# visits per day) (65%)
Discharge instructions 13
(symptom, diagnosis) (76%)
Physician Notes 5
(clinical findings) (29%)
Nursing Notes 5
(clinical findings) (29%)

Registration data are typically collected by
clerical personnel after triage, and include selected
data elements that may be used for bioterrorism
surveillance: date of birth (age), sex, and address.
ED logs are required by the JCAHO and document
basic patient information (typically name, time/date
of arrival, and sometimes chief complaint) in
sequential order of the patients' arrival at the ED.
Automated discharge instruction systems are used to
print out post-ED advice to patients, and are typically
organized by symptom or diagnosis group (e.g.,
fever, nausea/vomiting, gastroenteritis). The
discharge instruction systems also provide an
electronic record stored in the patients medical
record which documents the instructions given to the
patient.  Physician and nurse charting systems
provide a mechanism for electronic documentation
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and storage of history and physical assessments,
treatments and progress notes.

Respondents also reported on chief complaint
(CC) datafor the 2003 survey (Table 3).

Table 3- Chief Complaint Data

When is diagnosis n=80 n=13
entered in computer?
Within 24 hrs
Within 1 week
At discharge
Within 1 month

o AN

I ogy

What do you know about n

DEEDS? Not
Nothing Assessed
Heard of it, know little
Incorrect information
Know alot

Nwhy S

Data Description NC* Seattle
How collected? n=95 n=17
Electronic 51 (54%) 16 (100%)
Paper 44 (46%) 0 (0%)
If electronic, how many n=41 n=16
fields?
1 29 »
2 8 4
3 2 0
Other 2 0
Dataformat n=46 n=15
Freetext only 24 9
Pick list only 10 0
Both 12 6
If CC freetext, how big 12-250 25-
isinput field “ paragraphs”
If pick list, what isthe n=20 n=4
source of thelist?
Locally developed 5 1
Vendor w/local 6 0
additions
Vendor 8 1
ICD-9-CM
Who documents the n=92 n=17
cecz?
Nurse 78 11
Clerk 10 8
Other 4 0
How are nurses taught n=59 n=15
to document CC?
Patient’ s exact words 24 2
Paraphrase pt words 35 14

:Not all respondents answered all items
Some respondents chose more than one item

Table 4 indicates the responses to questions
about the process of electronic documentation of
diagnosis and knowledge of DEEDS.

Table4- Diagnosis Data, DEEDS

Data Description NC* Seattle’
Diagnosis- collected n=96 n=14
electronically? (100%) (100%)
Diagnosis- who enters? n=73 n=14
Coder 62 4
ED physician 4 6
ED clerk 4 4
Other 4 0

:Not all respondents answered all items
Some respondents chose more than one item

DISCUSSION

Electronic documentation of ED processes, and
standardization of ED data, have been encouraged in
recent years to improve clinica care and ED
operations, reduce errors, and facilitate secondary use
for research, quality assurance and public health
surveillance.***%?2 |n particular, the availability of
timely, electronic, standardized ED data will greatly
enhance bioterrorism surveillance activities. ldeal
bioterrorism surveillance systems are population
based, and collect data in as near to real-time as
possible.*®

We found that electronic ED data vary in
availability, timeliness, formats and adherence to
standards. Overall, the Seattle area EDs had more
data available in electronic form than the North
Carolinasites. This may be dueto therelatively rural
nature of North Carolina, whereas the Seattle-King
County area reflects larger, more urban hospitals that
may have more extensive hospital computer systems

Only some of the specific ED data elements that
have been previously identified as useful for
bioterrorism surveillance are currently available in
electronic form. Diagnosis data are collected in
electronic form at all sites in Seattle and North
Carolina, most likely because diagnoses are required
for reimbursement. Most of the EDs in NC and
Seattle also have registration data in electronic form,
including the data elements age, sex and zip code.
Electronic logs that supply the number of daily ED
visits, date and time of arrival (and sometimes chief
complaint,) are available in 68% of the NC sites and
65% of the Seattle sites. Electronic availability of
CC data varied by region, from 100% in Seattle to
only 54% in North Carolina

Computerized discharge instructions systems
appear to be gaining in popularity in the ED setting,
though use varies by region. We found that
discharge instructions are available in electronic form
at 76% of the Seattle EDs. In North Carolina, thereis
a trend toward more use of electronic discharge
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instructions in the last four years, from 39% to 50%.
Discharge instructions are typicaly symptom and
diagnosis oriented, and may represent a hew source
of clinical information for syndromic surveillance.

Other potential sources of electronic clinically-
oriented ED data include physician and nurses notes.
Electronic charting systems are not yet widely used,
but are beconming more popular. There is an
opportunity to implement DEEDS-compliant systems
from the start. Text headers and coded identifiers for
a basic set of patient history and physical
examination categories are included in DEEDS 1.0.
Plans for the next DEEDS release call for a more
granular set of headers and identifiers for clinical
finding categories (personal communication, Daniel
Pollock, March 10, 2003).

There is a limited amount of electronic ED data
available in a timely fashion. Registration data are
entered into ED computer systems at the start of the
ED visit, so age, sex and zip code, and arrival
time/date are potentially available in real time.
Clinically-oriented data are less available. Less than
half of the respondents report that diagnosis data are
available within the 24-hour “near real time” window
commonly used in bioterrorism surveillance.

Though use of ICD-9 as a diagnosis standard is
essentially universal, we found a lack of widely
available, electronic, standardized CC datain the EDs
surveyed. The CC is typically documented at the
start of the ED visit, however CC data aren't
available in electronic form in approximately half of
the North Carolina EDs. And respondents from both
North Carolina and Washington report that CC is
entered in free text form at half or more of the sites.
Even the sites that document CC using controlled
terms use a variety of vendor- or locally-developed
lists.

Practices for chief complaint documentation vary
across EDs.  While nurses document the majority of
CC data, clerical staff also record CCs. And though
many sites reported that nurses receive instructions
on documentation of the CC, there is not a consensus
on whether the CC is the “patient’s exact words’ or
the nurses’ paraphrasing of the patients words in a
more clinically oriented term. It would seem that
“productive cough” is a more useful CC for
bioterrorism surveillance than “bringing up phlegm”.
Perhaps there should be two separate data elements
for ED documentation, CC and patient complaint. A
controlled terminology for ED CC is needed in order
to take advantage of the potentia of CC for timely,
electronic clinically-oriented information about ED
patients. In the absence of a standard for CC,
methods are being developed for extracting
controlled terms and concepts from free text CC data

using key word searches and natura language
processing (NLP).*%

Some of the North Carolina respondents
expressed concern about the use of controlled
terminologies in the ED clinical arena. For example,
they report that the intense time constraints at ED
triage, where nurses are expected to perform a
focused triage assessment in five minutes or less,
make it difficult to require that nurses scroll through
long drop-down lists to identify the most appropriate
CC term. Many of the responding EDs that use
controlled CC pick lists reported that staff often add
additional text to a controlled CC, or type in a free
text term instead. Effective user interfaces may be
the answer to such concerns. Another option may be
to alow free text CC entry, with mapping to
controlled terms using NL P techniques.

There are limitations to our study methodology.
Any survey that attempts to compare data gathered
by different investigators, on different populations,
without assessing interrater reliability, is subject to
bias introduced by the data collection methods. In
particular, the North Carolina data were acquired
from a more homogeneous set of individuals
(typically nurse managers or ED directors) than was
the Seattle data The Seattle interviews
opportunistically followed whenever paths were
suggested to gain information, such as IT staff and
registration clerks. Another potential limitation is the
different data collection methods (web-based survey
vs. interviews). However, since the questions were
factual as opposed to beliefs or opinions, it is
unlikely that verbal responses differed significantly
from the online responses. Some web survey
respondents were also contacted by email or phone to
clarify questions about their initial responses.

CONCLUSIONS

This comparison of workflow and information
systems penetration in two very different parts of the
country shows striking similarity. Thereis alimited
amount of timely, electronic, standardized ED data
available for bioterrorism surveillance at present. As
more ED functions are computerized, there is an
opportunity to implement standards and capture
additional datafor surveillance purposes.
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