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Emergency medicine is a recognized specialty in the United
Kingdom (UK), with formal training and accreditation con-
ducted and governed by the Royal College of Emergency
Medicine.! Health care in the UK is publicly funded and
provided by the National Health Service (NHS) through a
residence-based (rather than insurance-based) system. Emer-
gency care within emergency departments (EDs) is currently
provided free at the point of delivery for everyone, including
non-UK residents.

Although emergency care in the UK is under the control
of a single-payer provider (the NHS), there is currently no
single, clinically driven, standardized data set for emergency
care in the UK. Each ED manages the collection and storage
of data related to its patients, as required for their care,
through locally developed processes for electronic data col-
lection, format, and storage. These processes may still
include the use of paper records during treatment, to be tran-
scribed to an electronic patient record at a later date. Numer-
ous electronic clinical information systems are currently in
use, with many differences in data formats by location, even
those running the same software.

In England, a subset of the data for each ED visit is
collected nationally, to monitor activity and for payment
purposes, in the Accident and Emergency Commissioning
Data Set (hereinafter, CDS), currently type 010.? Created in
the 1980s® and maintained by NHS Digital (as required by
NHS and the UK Department of Health), the CDS is not
collated centrally in real time. Each hospital submits data
more or less monthly after a series of completion and vali-
dation processes. In certain circumstances, an anonymized
extract of the CDS is made available through the NHS
Secondary Uses Service” for further reporting and analysis
to support the delivery of NHS health care and for public
health purposes.

Emergency Department Syndromic
Surveillance in England

ED syndromic surveillance uses an anonymized feed of
electronic records of ED visits to identify and monitor
trends in human health at the more severe end of the dis-
ease spectrum (ie, those requiring acute hospital care). The
Public Health England Emergency Department Syndromic
Surveillance System (EDSSS) was originally developed as
part of public health preparations for the London 2012
Olympic and Paralympic Games to meet the surveillance
requirements of hosting such a large mass-gathering
event.’

Although public health is listed as a purpose for the NHS
Secondary Uses Service, there is no provision or potential for
real-time surveillance usage, given the delay between patient
visits and data submission to the CDS. This time delay lim-
ited the potential for developing real-time ED surveillance
systems in the UK and required that the EDSSS be developed
as a sentinel surveillance system, relying on the recruitment
of individual EDs on an ad hoc basis. This approach required
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the agreement and clinical support of each ED, followed by a
complex and often lengthy process of liaison with, and reas-
surance to, the information governance teams responsible for
data security.

In collaboration with the Royal College of Emergency
Medicine, the EDSSS was developed after identifying the
types of clinical information that would be useful for syn-
dromic surveillance (eg, nonidentifiable patient demo-
graphic characteristics, diagnoses based on coded
information rather than free text, dates and times of visits,
and the destinations of patients upon leaving the ED). Pro-
cesses were developed to access, anonymize, and translate
the information held in clinical software systems in indi-
vidual EDs to a standardized format based on the Royal
College of Emergency Medicine’s suggested minimum
data set for emergency care.” The resultant EDSSS process
of secure data extraction and daily transfer to Public Health
England is automated, with no additional resources
required by participating EDs, resulting in a unique, anon-
ymized data set that is collected, stored, and used solely for
public health purposes.

The EDSSS provided a valuable contribution to overall
surveillance during the London 2012 Olympic and Paralym-
pic Games and continued to develop after the Olympics were
over, remaining as a public health legacy of the Games,
contributing to national surveillance programs and vaccine-
impact studies, and supporting the response to public health
incidents.®'°

By December 2016, 35 EDs in England and Northern
Ireland were reporting to the EDSSS.'! Five additional EDs
had reported previously; however, because of the bespoke
nature of the EDSSS data transfer setup, whenever a software
system in a reporting ED changes—resulting in differences
in the local data set format and storage—the EDSSS data
transfer setup for EDSSS is no longer valid, and the ED is
lost from the EDSSS.

The Emergency Care Data Set Project:
Emergency Care Evolution

The Emergency Care Data Set (ECDS) project is a collabora-
tive project initiated by the Royal College of Emergency
Medicine in early 2015, with representation from govern-
ment and nongovernment bodies on the project board.>'?
The ECDS project aims to improve the collection, quality,
and completeness of data in EDs in England through a single,
mandated, standardized data format to be implemented dur-
ing 2017-2018 in all EDs, across all software systems. The
primary aim is to improve the quality of clinical data cap-
tured in EDs, thus improving the delivery of clinical care and
treatment of patients. Furthermore, the ECDS project aims to
make better use of information captured in the EDs, includ-
ing streamlining local methods for forwarding information
for individual patient care (eg, letters to general practi-
tioners). Promoting completion of the patient care record in
electronic systems in real time, through use of the ECDS,

would also make information on capacity, demand for ser-
vices, and workload in each department more accessible
locally.

Some EDs already collect additional details on patient
visits, such as injuries resulting from violence, to fulfill spe-
cific project needs or research interests. The ECDS project
would standardize the capability for collecting additional
detail across all EDs in England.

The next step in the ECDS project is to replace the
existing CDS type 010, allowing collection of an updated
and extended data set that would more accurately describe
activity across EDs in England. This extended data set
would also improve the availability of data for and amount
of information included in the NHS Secondary Uses
Service, enabling better provision for performance man-
agement, surveillance, and research, in addition to local
commissioning of and payment for ED services delivered.
There is also the potential to make CDS submission a con-
temporaneous process, making information available in
near-real time, providing a national picture of supply and
demand in a more timely manner than is currently possible.
Implementation of the ECDS, which will be known as CDS
type 011-ECDS,"* will be mandated in consultant-led
(type 1 and type 2) EDs by October 2017 and in others
(minor injury and walk-in centers: type 3 and type 4) by
October 2018.°

How Syndromic Surveillance Helped
the ECDS Project

Syndromic surveillance systems use electronic health data
collected for patient care to provide information for public
health action on a population level rather than an individual
level. As described previously, each NHS ED currently has
its own method for collecting patient information. The
EDSSS has helped to identify similarities across existing
ED systems, where details can be extracted in a standard
format and transmitted securely in an anonymized daily
feed. The EDSSS successfully provided proof of concept
of this process without causing additional work within
EDs. EDs have been passively providing more detail in the
surveillance picture for infectious diseases (eg, influenza
and respiratory syncytial virus surveillance®'®) and the
impact of other events (eg, air pollution, heat waves,
extreme cold weather’™).

As part of this process, several EDs reporting to the
EDSSS adopted a standard list of clinical diagnosis codes
(the Unified Diagnostic Dataset)—a first step to make diag-
nosis recording easier in the ED—with the intention that
patients with a condition such as croup should receive the
same diagnosis code regardless of which ED or clinician
treats them. Those EDs using the Unified Diagnostic Dataset
to record diagnoses illustrated higher levels of coding when
compared with other EDSSS EDs using existing diagnostic
coding data sets (Figure).
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Figure. Daily percentage of emergency department (ED) visits reported to the Public Health England Emergency Department Syndromic
Surveillance System for which a diagnosis code was recorded, April |, 2013, to March 31, 2014. EDs grouped by diagnostic coding system
used. Abbreviations: CDS, Commissioning Data Set; ICD-10, International Classification of Diseases, Tenth Revision; SNOMED CT, Systematized
Nomenclature of Medicine, Clinical Terms; UDDA, Unified Diagnostic Dataset.

How a Standardized ED Data Set Could
Help Syndromic Surveillance

The implementation of the ECDS would immediately
remove the primary hurdle that has inhibited growth of the
EDSSS: the lack of a standardized system to capture data in
EDs. Additionally, proposed changes to the CDS reporting
infrastructure would result in a single national ED data repo-
sitory, which, if collected in near-real time, would potentially
make all EDs in England available for recruitment to the
EDSSS through a central resource, rather than individually.
The expansion of the EDSSS to all EDs in England would
increase the system’s ability to report on local public health
incidents, improve data quality with regard to signal-to-noise
ratio, and make the EDSSS a leading national ED syndromic
surveillance system internationally.

The expansion of data recording to include simplified
injury fields, as proposed by the ECDS project,'® would also
allow the EDSSS to provide real-time information on acci-
dental injuries and violence across the country and locally.
Although many EDs may already collect data on injuries for
local public health initiatives or research, these data are not
currently accessible by the EDSSS.

The ECDS project is currently focused on EDs in England
but is being watched closely by colleagues in devolved
administrations (Scotland, Wales, and Northern Ireland).
Northern Ireland already participates in the EDSSS, with 5
EDs reporting daily. Because implementation of the ECDS

would likely allow the simple expansion of the EDSSS
across more (if not all) EDs in England, it has the potential
to become a standard throughout the UK. A single, formal,
standardized ED data set, mandated by the NHS, would
enable harmonization of surveillance activities across the
UK. The publication of the ECDS structure and the EDSSS
outputs also has the potential to harmonize surveillance
efforts with other countries, into Europe, and further afield.
The data need not be shared; however, a more easily under-
stood format and structure would allow similarities to be
identified, enable direct comparison across borders, and
improve resilience to and provide information for action
during large public health incidents (eg, influenza pandemics
or volcanic ash clouds).

What’s New in This Approach

Mandated changes to national clinical emergency care data
sets, such as the one proposed in the ECDS project, are
infrequent but have been executed before (eg, in France'?).
The workload required to implement the ECDS is substan-
tial, including needs and impact assessments, stakeholder
consultations, and pilot trials of potential technological
solutions. However, this process has allowed the ECDS to
be developed in a novel way, including all stakeholders in
emergency care, from ED clinicians and patient represen-
tatives to potential secondary users of the data, such as
those in public health.
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Patient care and NHS operational benefits are the driving
factors for implementation of the ECDS: syndromic surveil-
lance aims to have no impact on frontline staff members. In this
instance, however, rather than remaining behind the scenes,
syndromic surveillance has become part of a wider multidisci-
plinary conversation, demonstrating what is possible.

After introduction of the ECDS, the EDSSS could become
a standard, mandated item in public health surveillance in
England. Again, the requirement for ED data to be submitted
nationally for syndromic surveillance purposes has been
achieved elsewhere; participation in ED surveillance became
mandatory in France in July 2013."* However, we believe
that the ECDS development process would be the first exam-
ple of syndromic surveillance being included in the develop-
ment of national ED data changes.

Improvements in the collection and delivery of more
timely and better-quality data on ED visits will have a
wider-reaching impact than syndromic surveillance and ben-
efit other aspects of the public health system. The evolution
of the emergency care electronic health record in England
will result in a revolution in ED syndromic surveillance,
delivering a national system that can provide an enhanced
surveillance capability for years to come.
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