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SUMMARY

Syndromic surveillance systems in England have demonstrated utility in the early identification of
seasonal gastrointestinal illness (GI) tracking its spatio-temporal distribution and enabling early public
health action. There would be additional public health utility if syndromic surveillance systems could
detect or track subnational infectious disease outbreaks. To investigate using syndromic surveillance for
this purpose we retrospectively identified eight large GI outbreaks between 2009 and 2014 (four
randomly and four purposively sampled). We then examined syndromic surveillance information
prospectively collected by the Real-time Syndromic Surveillance team within Public Health England for
evidence of possible outbreak-related changes. None of the outbreaks were identified
contemporaneously and no alerts were made to relevant public health teams. Retrospectively, two of the
outbreaks – which happened at similar times and in proximal geographical locations – demonstrated
changes in the local trends of relevant syndromic indicators and exhibited a clustering of statistical
alarms, but did not warrant alerting local health protection teams. Our suite of syndromic surveillance
systems may be more suited to their original purposes than as means of detecting or monitoring
localized, subnational GI outbreaks. This should, however, be considered in the context of this study’s
limitations; further prospective work is needed to fully explore the use of syndromic surveillance for
this purpose. Provided geographical coverage is sufficient, syndromic surveillance systems could be able
to provide reassurance of no or minor excess healthcare systems usage during localized GI incidents.
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INTRODUCTION

Syndromic surveillance is the real-time (or near
real-time) collection, analysis, interpretation and dis-
semination of health-related data to enable the early
identification of the impact (or absence of impact) of

potential human or veterinary public health threats
which require effective public health action [1].

Syndromic surveillance systems are increasingly
used to identify potential human or veterinary public
health threats earlier than traditional methods [2]
(e.g. clinical or laboratory notification of diseases)
enabling timely public health action and planning,
as well as providing an assessment of increasing dis-
ease activity, for example identifying rises in seasonal
norovirus [3] or monitoring pandemic influenza [4]. In
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addition, a key role of such systems is providing re-
assurance to decision makers during incidents or
mass gathering events that there is no associated mor-
bidity in the community. There is a growing evidence
base for this role, for example during incidents such as
the Eyjafjallajokull volcano eruption [5], extreme
weather events [6], or the London 2012 Olympic and
Paralympic Games [7]. Syndromic surveillance systems
have known utility in both the early identification of
changing seasonal trends of infectious gastrointestinal
illness (GI) [8] and in tracking its spatial and temporal
distribution at the national level [3].

The utility of syndromic surveillance in identifying or
monitoring subnational infectious GI outbreaks is less
clear. This has been explored in the literature previously
[9–12] using either modelled or retrospectively identified
case studies, with varying results. In England, a study
using a synthesized cryptosporidiosis outbreak, found
that the surveillance system would be unlikely to detect
such an outbreak [12]. In contrast, a study using a real
cryptosporidiosis outbreak in the UK demonstrated
the potential to not only detect outbreaks, but follow
their size, spread and tempo in near to real time [13].
This study aimed to assess whether the existing English
syndromic surveillance systems are reliably able to detect
large, subnational infectious gastrointestinal outbreaks
in order to determine their utility in such events and in-
formcurrent syndromic surveillance practices and future
developments.

METHODS

Syndromic surveillance systems

In England, Public Health England (PHE) coordinates
a number of real-time syndromic surveillance systems.
These include a sentinel Emergency Department
Syndromic Surveillance System (EDSSS) [14], General
Practitioner (GP) surveillance systems that monitor
‘in-hours’ (GPIH) and ‘out-of-hours’ (GPOOH) GP
consultations. The GPOOH system captures informa-
tion from GP consultations during hours outside of
usual surgery times,whichwould expect to capture infor-
mation from themore severe end of the disease spectrum
where cases would not wait for a regular GP appoint-
ment. The emergency department (ED) system would
also capture information from more unwell or urgent
cases. This is, however, a sentinel system originally
developed in preparation for the 2012 London
Olympics, with the majority of EDs in London. The
EDSSS was included in this study if a participating

ED was present in the region of interest. A telephone
health advice service (NHS 111) syndromic surveil-
lance system is also operated and these systems have
been described in detail elsewhere [15].

The PHE Real-time Syndromic Surveillance Team
(ReSST) employ a statistical algorithm [16] which is
executed at local authority (LA; a government admin-
istrative level in England), regional and national levels
for a variety of syndromes automatically to generate
statistical ‘alarms’ (when there is a statistically signifi-
cant increase in the value of an indicator above
expected values). The statistical algorithm runs inde-
pendently on each system and alarms generated are
recorded and reviewed contemporaneously by mem-
bers of ReSST. The alarms serve to highlight a need
to risk-assess data from that geographical area or syn-
drome. These reviews utilize a standard risk assessment
process to determine whether these alarms require fur-
ther monitoring or alerting of local or relevant health
protection teams. Risk assessment is based on a num-
ber of factors; the size of an excess over baseline levels,
comparison with national trends, if affecting multiple
syndromic systems, severity and unusual spatial or
age clustering (G. Smith, personal communication).

Gastrointestinal outbreaks

We compiled a sampling frame of eligible infectious GI
outbreaks from those recorded on either the PHE-
maintained Electronic Foodborne or Non-Foodborne
Gastrointestinal Outbreak Surveillance System
(eFOSS) database [17], Health Protection Zone (HP
Zone) Dashboard [18] data management system or
the weekly PHE Health Protection Bulletin [19].

Eligible outbreaks were large GI outbreaks involv-
ing >75 symptomatic cases, suspected to be caused
by a viral, bacterial or protozoan organism commonly
causing GI symptoms such as diarrhoea, nausea or
vomiting and that occurred during 1 May 2009 to
1 May 2014. A 5-year period was chosen due to the
relative rarity of subnational outbreaks of this magni-
tude. A simple random sample of four outbreaks was
selected from the sampling frame with a further four
outbreaks purposively selected based on localized
geography, size of the outbreak (>75 cases) and a
short duration (43 weeks); factors which we hypoth-
esized would make outbreaks more likely to be detec-
ted by syndromic surveillance and not on the coverage
or operation of syndromic surveillance systems at
the time. A review of determinants of outbreak detec-
tion through automated surveillance demonstrated
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magnitude and shape of a signal and timing as import-
ant determinants [20].

We obtained written outbreaks reports and con-
tacted local PHE Health Protection teams to gather
information on the geographical location of selected
outbreaks, and the duration of each outbreak based
on the date of likely exposure (or date of first reported
case) and date of last reported case, or if no putative
exposure was found, from the time of first reported
cases to last reported case.

Data analysis

We assessed the ability of each syndromic surveillance
system to detect each outbreak by visually examining
time-series graphs of the following syndromic surveil-
lance indicators: ‘vomiting’, ‘diarrhoea’ and ‘gastro-
enteritis’ at the LA or former primary care trust
(PCT) area, regional and national geographical levels.
For datasets collected prior to August 2013, ‘regional’
refers to one of ten Strategic Health Authorities
(SHA) in England [former administrative organiza-
tions of the National Health Service (NHS)], and
after August 2013 it refers to one of 15 PHE centres,
the local presence of PHE. This change in denomin-
ator will not have adversely affected results; the
change did not happen during the period of the out-
breaks or comparator time periods.

The time-series graphs plotted data 1 month on ei-
ther side of the outbreak period for the relevant year
as well as the same time period in the preceding and
following year (if available) as comparators.

All statistical alarms and corresponding alerts sent
to relevant health protection teams at the time of the
selected GI outbreaks were reviewed to determine
whether these were related to the outbreak. A com-
parison between alarms made in comparator years
was not made due to changes in statistical methods.
This change in statistical process would not have
impacted the results of this study; this study was retro-
spective and review of data was conducted regardless
of presence or absence of alarms. It is, however, pos-
sible that these statistical processes may have been
influenced if health protection teams were alerted at
the time of the outbreak, as the data review and risk
assessment undertaken at that geography may or
may not have happened based soley on alarm activity.

RESULTS

During the study period, a total of 101 eligible GI
outbreaks were reported across England. The

characteristics of the eight outbreaks included in this
study are summarized in Table 1.

During all the selected outbreaks, no public health
action had been taken based upon syndromic surveil-
lance data to highlight possible GI-related incidents to
relevant health protection teams. During the outbreak
periods identified, the telephone health advice service
(NHS 111) system did not have data available, due
to either transit between service providers or system
downtime to enable system improvements to be
made. A summary of the key findings is provided in
Table 2, and in Table 3 the syndromic surveillance sys-
tems which were either in operation, or for EDSSS,
included if a sentinel ED was present in the geograph-
ical region.

Outbreaks 1–4 were purposively selected, and out-
breaks 5–8 selected at random.

Outbreaks 1 and 2: Outbreaks of Salmonella species
following a university ball and street food festival,
February–March 2013

Outbreaks 1 and 2 were two separate, distinct out-
breaks with overlapping dates of exposure that oc-
curred within the North East (NE) PHE centre
geographical region, although in two different cities
(Newcastle upon Tyne and Durham). As cases may
have accessed healthcare services in neighbouring
areas, and some syndromic systems provide granular-
ity to PHE region only, the individual outbreaks were
not considered in isolation.

Description of syndromic surveillance systems’ data

Data from the GPIH and GPOOH systems were ana-
lysed for this outbreak (no EDs in the NE were par-
ticipating in the EDSSS at the time).

There was an increase in the daily GP consultation
rate (GPIH) for GI-related conditions midweek
(6 March 2013), both in the NE region and nationally
(but not in other individual regions). During the out-
break periods, we observed the highest GP consult-
ation rates for gastroenteritis and diarrhoea
compared to the preceding and following months,
and comparator years. At the local authority level,
there was greater variability in daily GP consultation
rates for similar conditions but in Newcastle LA an in-
crease in gastroenteritis was observed from 4 to 8
March, which was higher than the preceding or fol-
lowing month; similar patterns were observed in
neighbouring North Tyneside, County Durham and
Gateshead LAs (Fig. 1).
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Table 1. Selected characteristics of gastrointestinal outbreaks included in the study

Outbreak no.
and reference Organism

No. of possible,
probable and
confirmed cases
reported Setting

Start of outbreak
to last reported
case or case
definition

Geographical region(s)
predominantly affected

1* Salmonella
DT120

113 University ball 1–5 Mar. 2013 North East

2 [26] Salmonella
Agona PT40

592 3-day street food
festival

28 Feb. to 7 Mar.
2013

North East

3 [27] Not identified 338 (152 in London
region, 68 in Kent,
Surrey and Sussex)

Organized swimming
competition in the
Thames river

7–16 Oct. 2012 London, South East

4* Norovirus
(suspected)

457 Secondary school 17–19 Dec. 2012 South East

5* Bacillus cereus 230 Nurseries
geographically
dispersed across the
South East

30 May to 1 June
2012

South East

6 [28] Clostridium
perfringens

150 Secondary school 21–23 Mar. 2013 London

7* Campylobacter 89 Residential educational
institute

18 May 2010 to
6 June 2010

Yorkshire & Humber

8 [29] Salmonella
enterica

327 Prison 13–20 Sept. 2009 London

* Outbreak details gathered from personal communication with relevant health protection teams.

Table 2. Key findings

Outbreak
no. Statistical alarms during outbreak period

Changes in trends in syndromic surveillance systems
during outbreak period

1/2 Statistical alarms in the North East in GPOOH for
‘vomiting’, ‘diarrhoea’ at regional level. Weekly alarm
in GPIH for ‘vomiting’, ‘gastroenteritis’ and
‘diarrhoea’

High levels of mid-week GPIH consultations for
GI-related conditions midweek (6 March) nationally,
in the North East region andNewcastle local authority
area compared to comparator periods. High level of
mid-week GPOOH compared to preceding and
following months.

3 Three national alarms; for ‘vomiting’ in GPOOH and
EDSSS and diarrhoea in GPIH surveillance system.
Alarms in affected regions; three ‘diarrhoea’ in GPIH
and one in GPOOH for ‘gastroenteritis’. Weekly
alarms in affected local health authority in GPIH for
‘vomiting’ and ‘diarrhoea’

Appear consistent with comparator time periods

4 Weekly alarms for GPIH surveillance system at local
health authority level for ‘gastroenteritis’ and
‘vomiting’

Appear consistent with comparator time periods

5 No relevant alarms Appear consistent with comparator time periods
6 No relevant alarms Non-statistically significant mid-week rise in contacts to

GPOOH in affected local authority region
7 No relevant alarms Appear consistent with comparator time periods
8 No relevant alarms Appear consistent with comparator time periods

GPOOH, General Practitioner ‘out-of-hours’ consultations; GPIH, General Practitioner ‘in-hours’ consultations; GI, gastro-
intestinal illness; EDSSS, Emergency Department Syndromic Surveillance System.
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The highest proportion of GI-related consultations
to GPOOH providers in the NE region, compared
to the preceding and following months, was recorded
mid-week on Wednesday 6 March 2013.

Statistical alarms

Three statistical alarms were generated in the NE in
the GPOOH system during the outbreak period.
These included regional alarms on 2 March 2013 for
‘vomiting’ and on 3 March for ‘diarrhoea’. The
third alarm was at the LA level for weekly GPIH con-
sultations for ‘vomiting’, ‘gastroenteritis’ and ‘diar-
rhoea requiring oral rehydration’ in the North
Tyneside PCT area for the week commencing 4
March. At the time, ReSST continued to monitor,
and the risk assessment did not warrant alerting
local health protection teams.

Outbreak 3: Outbreak of diarrhoea and vomiting
following an organized river swim, October 2012

Description of syndromic surveillance systems’ data

For all syndromic indicators, the pattern and rates of
GP consultations (GPIH and GPOOH systems) and
ED attendances (EDSSS) during the outbreak period
were similar to those observed during the comparator
time periods at national, regional and local levels.

Statistical alarms

During the outbreak period there were three national
alarms for ‘vomiting’ in the GPOOH system on 10
October, ‘diarrhoea’ in the GPIH system on 12
October and ‘vomiting’ in the EDSSS on 13 October.

The outbreak resulted in >50 reported cases each in
two regions [London and South East (SE) coast], both
of which had statistical alarms during the outbreak per-
iod. TheGPIH system alarmed for ‘diarrhoea’ consulta-
tions in the SE coast area on 8 October and 12 October,
and in London on 12 October. The GPOOH system
alarmed for gastroenteritis consultations on 13 October
in the SE. Weekly alarms for GP consultations for
‘vomiting’ and ‘diarrhoea’ also occurred in the GPIH
system in a local area (Richmond and Twickenham
PCT). The risk assessment undertaken at the time of
these alarms classified them as low risk and no alerts
were issued to local health protection teams.

Outbreak 4: Outbreak of norovirus at a high school,
December 2012

Description of syndromic surveillance systems’ data

Rates of contacts to GPIH, GPOOH and EDSSS were
consistent with the comparator time periods at local,
regional and national levels.

Statistical alarms

No relevant statistical alarms were generated at na-
tional or regional level during the outbreak. Weekly
alarms for GPIH at the local PCT level in the West
Sussex area were generated during the week of the out-
break for both ‘gastroenteritis’ and ‘diarrhoea’. This
is, however, in the context of multiple (four) statistical
alarms for ‘gastroenteritis’ during the preceding and
following months for that geographical area.

Outbreak 5: Outbreak of Bacillus cereus in multiple
nurseries, May–June 2012

Description of syndromic surveillance systems’ data

The trends in GI syndromic indicators observed in the
outbreak period at local, regional and national levels
were consistent with the comparator period across
the GPOOH, GPIH and EDSSS.

Statistical alarms

There were no relevant statistical alarms during, or
close to the period of the outbreak.

Outbreak 6: Outbreak of Clostridium perfringens in a
secondary school, March 2013

Description of syndromic surveillance systems’ data

There was a non-statistically significant rise in mid-
week contacts to GPOOH in Richmond upon

Table 3. Syndromic surveillance systems in operation or
for EDSSS, included if a sentinel emergency department
was present in the geographical region

Outbreak no. Syndromic surveillance system evaluated

1/2 GPIH, GPOOH
3 GPIH, GPOOH, EDSSS
4 GPIH, GPOOH, EDSSS
5 GPIH, GPOOH, EDSSS
6 GPIH, GPOOH, EDSSS
7 Weekly GPIH
8 Weekly GPIH

GPIH, General Practitioner ‘in-hours’ consultations;
GPOOH, General Practitioner ‘out-of-hours’ consultations;
EDSSS, Emergency Department Syndromic Surveillance
System.
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Thames LA geographical area during the outbreak
(Fig. 2). No differences between the comparator peri-
ods and the outbreak period could be observed at re-
gional or national levels for the GPOOH and GPIH
systems.

During the period of the outbreak, there were no
changes in the pattern of GI-related contacts in the
GPOOH or EDSSS in the London regional area com-
pared to either the preceding or following months or
the previous year.

Fig. 1. Rates per 100 000 of General Practitioner ‘in-hours’ surveillance system contacts for gastroenteritis, North East
local authority areas, 31 January 2013 to 3 April 2013

Fig. 2. Rates per 100 000 of General Practitioner ‘in-hours’ surveillance system contacts for gastroenteritis, vomiting and
diarrhoea in Richmond upon Thames local authority, 20 February 2013 to 9 April 2013.

2246 D. Todkill and others

https://doi.org/10.1017/S0950268816000480 Published online by Cambridge University Press

https://doi.org/10.1017/S0950268816000480


Statistical alarms

There were no relevant alarms during, or close to the
period of the outbreak.

Outbreaks 7 and 8: Outbreaks of gastroenteritis at an
educational institute (May–June 2010) and Salmonella
in a prison (September 2009)

Description of syndromic surveillance systems’ data

During both these outbreaks only data from the week-
ly GPIH system was available and no changes in the
normal pattern were identified.

Statistical alarms

No relevant alarms were detected during, or close to
the period of the outbreak.

DISCUSSION

We retrospectively assessed the utility of English syn-
dromic surveillance systems in detecting selected sub-
national infectious GI outbreaks that occurred
during 2009–2013. To date, the focus for these surveil-
lance systems in England has primarily been to moni-
tor national seasonal GI activity, including annual
norovirus and rotavirus epidemics [21, 22].

We found that the syndromic surveillance systems
did not detect these outbreaks contemporaneously as
part of routine syndromic surveillance activity under-
taken at the time. Our retrospective analysis showed
that for two of the outbreaks, which happened at simi-
lar times and in proximal geographical locations,
there were demonstrable changes in trends for relevant
syndromic indicators at the subnational level in one or
more syndromic surveillance system, and a clustering
of statistical alarms. However, at the time, these stat-
istical alarms (considered among other daily alarms
generated as part of the routine analyses) were
assessed as low public health risk and no further ac-
tion(s) was taken and the findings were not alerted
to PHE local health protection teams.

Automated statistical algorithms highlight potential
public health problems to the surveillance team and
expedite public health risk assessment of the data. In
all the outbreaks, these statistical alarms were not par-
ticularly unusual among the other alarms which occur
each day and the decision not to issue an alert following
a risk assessment was warranted given the context. The
most unusual feature in the outbreaks was the mid-week
spike in GPIH consultations for GI-related conditions

during outbreak 2 on 6 March which was unusual be-
cause GPOOH ‘spikes’ usually occur at the weekend
(when most in-hours GP practices are closed). This did
not generate a statistical alarm and importantly it oc-
curred 2 days after the food festival outbreakhad already
been bought to the attention of local health protection
teams.

Our study shows that none of the other outbreaks
evaluated could have reliably been identified by the
syndromic surveillance systems that existed at the
time either contemporaneously or retrospectively.
These findings are consistent with those from a recent
paper by Ziemann et al. [11] who demonstrated a
syndromic surveillance system encompassing emer-
gency dispatch, ambulance and ED data from 12
European countries (the UK was not included) suc-
cessfully identified only one in 147 outbreaks. Other
studies using ED syndromic surveillance systems [23]
and ambulatory care data [24] have failed to identify
localized outbreaks of GI illness. Syndromic surveil-
lance systems using tele-health data appear to have
more potential for identifying GI outbreaks at an
early stage [13, 25].

The selection of outbreaks for this study was based
on outbreak characteristics, not on proximity, cover-
age or operation of syndromic surveillance systems
at that time or geographical area; as this study pre-
sents a pragmatic assessment rather than idealized
circumstances which could have been done using mod-
elled data. This ‘real-world’ assessment is also
reflected in the variation in systems which were in op-
eration at the times of the outbreaks; from the nature
of syndromic surveillance which relies on passive col-
lection of data from providers, unexpected changes to
provider systems can leave surveillance systems with-
out adequate data for operation. Moreover, coverage
varies; in particular, in the UK, the ED system is sen-
tinel and would be unlikely to detect subnational,
localized outbreaks if no local EDs are participating.

We suggest that the inability of our systems to de-
tect outbreaks despite their large size may be due to
an insufficient number of persons presenting to the
healthcare services monitored by our systems to trig-
ger an alarm either because the illness was mild or
self-limiting or differential health-seeking behaviour;
and the population coverage of our systems at the
time was insufficient in those areas affected by the out-
break. We also explored a range of diseases; disease
type may influence the ability of systems to detect out-
breaks; for example norovirus is typically self-limiting
and patients may have different healthcare-seeking
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behaviours compared to other, more severe types of
GI illness.

Outbreaks of the size we selected for are fortunately
rare events in the UK, and for the purposively selected
outbreaks finding ‘ideal’ outbreaks for the four pur-
posively sampled was challenging; larger outbreaks
may more frequently have characteristics such as
cases which are dispersed over time and place, which
would be less suitable for syndromic surveillance to
identify.

Our study has highlighted some of the key chal-
lenges in interpreting syndromic surveillance data,
particularly at local level. On the graphical review of
the data, in the NE outbreaks, changes were observed
at local level. Localized and more granular data are
usually characterized by increased variability in daily
consultations/attendances at health services and this
makes the identification of real events among back-
ground ‘noise’ challenging, even when statistical
alarms have been generated. Challenges for epide-
miologists running these systems include difficulties
in selecting the optimal configuration of statistical
algorithms, establishing and refining baselines to im-
prove exceedance calculations and subsequently in-
tegrating statistical alarms with epidemiological
assessment of untoward trends. Whether a system is
better suited to identifying gradual changes in disease
incidence, continuous or point-source outbreaks may,
to a degree, depend on the configuration of algorithms
used.

The suite of syndromic surveillance systems oper-
ated by PHE were not developed to detect or monitor
localized outbreaks of infectious disease and our study
showed that the current systems were not useful in
detecting or monitoring these eight outbreaks that oc-
curred during 2009–2013. However, these findings
must be considered in the context of certain study lim-
itations. First, we assessed the systems’ outbreak de-
tection capability using a small selection of eligible
outbreaks, two of which – although when combined
represent a very large number of symptomatic cases –
were geographically indeterminable and three of
which were institution based which may be systemat-
ically different to solely community-based outbreaks.
For example our ability to detect an outbreak in an in-
stitution such as a prison will be dependent on
whether the institution is served by one GP practice
which does or does not contribute to the surveillance
system. Second, the population coverage of the suite
of syndromic surveillance systems increased over the
study period and continues to expand. This suggests

that the performance (sensitivity) of the current sys-
tems may be considerably better than the system
that existed at the time of the outbreaks due to
increased case ascertainment. Third, the NHS tele-
health service (NHS 111) was not in operation during
the identified outbreaks, which was potentially the
most promising of the systems at identifying this
type of outbreak.

CONCLUSIONS AND
RECOMMENDATIONS

The small number of subnational gastrointestinal out-
breaks selected for this studywerenot contemporaneous-
ly detected by syndromic surveillance. Retrospectively,
and following particular scrutiny of the data, only two
outbreaks (which happened at the same time and were
geographically proximal) appear to have been picked
up througha series of statistical alarmsduring theperiod.
Basedonourfindings, the systems that existed at the time
of these outbreaks were more suited to their original
purpose of monitoring seasonal trends at national or
regional levels than detecting or monitoring local GI
outbreaks. However, this needs to be considered in
terms of both the limitations of this study, and that
this study is not an assessment of current syndromic
surveillance systems, which have increased in both
coverage and sophistication. Further work should in-
volve prospectively assessing our system’s ability to
identify known outbreaks by identifying all outbreaks
which have been identified via non-syndromic surveil-
lance routes (as a ‘gold standard’) and monitoring
syndromic indicators at local and regional levels to de-
scribe what (if any) features make GI outbreaks iden-
tifiable by syndromic surveillance systems and
whether such systems have utility in this area.
Sub-national outbreaks of this magnitude are suffi-
ciently rare that gathering data for such a study may
take a number of years. In addition, future work
should address assessing the utility of the telephone
health advice syndromic surveillance system in identi-
fying sub-national outbreaks.

This work has informed the ongoing improvement of
the national syndromic surveillance service.
Importantly, the primary remit of syndromic surveil-
lance does not include the detection and monitoring of
local outbreaks of disease; local public health alerting
and response mechanisms are in place to deal with
this level of public health incident. Nonetheless, if the
coverage of our systems is sufficient in a local area, dur-
ing an outbreak, although it might not be able to detect
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the outbreak, reassurance could still be provided by syn-
dromic surveillance, to the local health protection teams
that there is not an excess burden on healthcare services.
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