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The Eyjafjallajokull volcano in Iceland erupted on 14
April 2010 emitting a volcanic ash plume that spread
across the United Kingdom and mainland Europe.
The Health Protection Agency and Health Protection
Scotland used existing syndromic surveillance sys-
tems to monitor community health during the incident:
there were no particularly unusual increases in any
of the monitored conditions. This incident has again
demonstrated the use of syndromic surveillance sys-
tems for monitoring community health in real time.

Introduction

The Eyjafjallajokull volcano in Iceland began erupt-
ing on 14 April 2010. Due to the prevailing weather
conditions the resulting plume of volcanic ash spread
towards the United Kingdom (UK) and mainland Europe.
On 16 April the ash cloud was located over the UK and
air travel restrictions were introduced initially across
Scotland and then the rest of the UK due to the threat
the ash posed to aircraft safety. Restrictions were
lifted on 20 April.

Weather conditions meant that most of the ash cloud
remained at high altitude but some light ash falls were
reported in Scotland and other parts of the UK. There
were also anecdotal reports of the detection of various
sorts of sulphurous odours in parts of Scotland (partic-
ularly in Shetland during the initial days following the
eruption). As part of a public health risk assessment,
the Health Protection Agency (HPA) in England and
Health Protection Scotland (HPS) both used existing
syndromic surveillance systems to establish whether
there was any evidence of a population-based impact
on public health.

The HPA and HPS both have syndromic surveillance
systems that are routinely used to monitor seasonal
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outbreaks of disease, e.g. influenza and norovirus
infection, and provide surveillance support during
incidents and events where there could be a potential
impact on local community health, e.g. flooding, indus-
trial fires, large-scale chemical releases and geopoliti-
cal meetings [1-4].

During the period the volcanic ash cloud was over the
UK, these syndromic surveillance systems were used
to monitor a range of symptoms and clinical indicators,
chosen for their association with the potential health
effects of exposure to volcanic ash, such as irritation
of the eyes and upper respiratory tract.

Air quality and syndromic surveillance
systems in the United Kingdom

Air quality monitoring data

UK air quality is monitored by the Automatic Urban and
Rural Network (AURN), in more than 100 sites within
designated urban and rural areas. These automatic air
quality monitoring stations measure a range of pollut-
ants including nitrogen oxides, sulphur dioxide, ozone,
carbon monoxide and particles of diameter of less than
1opm (PM_ ). An air quality banding system is used to
estimate the levels of air pollution and the potential
effect on public health ranging from Low, when effects
of air pollution are unlikely to have any health effects,
to Moderate, when mild effects may be noticed by sen-
sitive individuals, to High and Very High, when sen-
sitive individuals may experience significant effects
requiring intervention to relieve the effects [5].

Other than the reports of light ash falls and anec-
dotal reports of sulphurous smells over parts of
Scotland, provisional air quality monitoring data from
AURN showed no evidence of pollution associated
with the eruption. Levels of PM  and sulphur dioxide



were typically normal and there was no evidence of more than 3,500 practices and a weekly patient popu-

increased pollutant levels that could be attributed to lation of more than 23 million. The system covers the
the volcano [6,7]. UK, but as there is currently no coverage available

in Scotland and limited coverage across Wales and
Data from the Health Protection Northern Ireland, the system has maximal population
Agency for England representation across England, which has an estimated
The HPA Real-time Syndromic Surveillance Team leads population of 51.5 million. Weekly incidence rates per
the production and development of information to 100,000 practice population were monitored for a
guide public health action through syndromic surveil- range of clinical indicators and standardised incidence
lance systems that use data from a telephone health ratios calculated to identify countries and regions
advice service of the National Health Service, NHS within the UK with unusually high incidence rates. The
Direct, and two general practitioner surveillance sys- clinical indicators monitored during the volcanic ash
tems, the HPA/QSurveillance and the Royal College of cloud incident were:

General Practitioners Weekly Returns Service systems
[8-10]. Data from the three systems were routinely
monitored; however, data from the HPA/QSurveillance
system were predominantly used to produce the analy-
ses and interpretations required during the volcanic
ash incident and are therefore presented in this report.

asthma

conjunctivitis

allergic rhinitis

wheeze

lower respiratory tract infection
upper respiratory tract infection.

The HPA/QSurveillance syndromic surveillance system
is a large, general practice-based network comprising

FIGURE 1

Weekly incidence rate of selected clinical indicators, 1 February — 3 May 2010 (weeks 6-18) against a three-year mean
weekly incidence rate, United Kingdom
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A: allergic rhinitis; B: asthma; C: conjunctivitis; D: upper respiratory tract infections.

The week during which the Icelandic volcanic ash cloud was located over the United Kingdom (16-20 April 2010) is illustrated by a vertical
grey bar. For presentational purposes, historical data have been adjusted by incorporating a two-week lag to compensate for differences in
calendar dates and public holiday periods between 2010 and previous years included within the three-year (2007-2009) mean incidence rate.

Source: Health Protection Agency/QSurveillance system.
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During the week commencing 12 April 2010 (epidemio-
logical week 15) all indicators increased in incidence
(Figure 1). In the UK, weeks 13 and 14 (weeks commenc-
ing 29 March and 5 April 2010 respectively) contained
public holidays, when access to general practitioner
services is limited. This affects consulting behav-
iour and therefore incidence rates are artificially low.
Routine statistical analysis of the HPA/QSurveillance
data illustrated several statistically significant stand-
ardised incidence ratios. However, on further analysis,
taking into account previous weeks’ data and histori-
cal seasonal and public holiday trends, these were not
considered unusual for the time of the year. There were
no unusual rises detected in indicators in the HPA/NHS
Direct and Weekly Returns Service surveillance sys-
tems routinely used throughout the incident.

Data from Health Protection Scotland

The respiratory team within HPS similarly leads the pro-
duction and development of information to guide public
health action through a syndromic surveillance system
that uses data from NHS 24, a telephone health advice
and treatment service. NHS 24 covers all of Scotland,
which has an estimated population of 5.2 million, and
data can be analysed by area of residence to determine
the number and proportion of calls recording relevant
symptoms. Daily data from this dataset were used to
produce analyses and interpretations during the vol-
canic ash incident. The key symptoms monitored were:

difficulty breathing
eye problems
cough

rash.

Daily data were examined for the absolute number of
NHS 24 calls allocated to specific syndrome catego-
ries. During 16—20 April 2010, when the ash cloud was
located over the UK, there were no national exceed-
ances for any of the key syndromes (Figure 2). During
the period before the ash cloud there were a number of
small daily exceedances in calls for difficulty breathing
and eye problems compared with those expected for
the period. These were evident at either an all Scotland
or administrative healthcare area (NHS board) level,
exceeding the upper limit of the 99% confidence inter-
val for the number of calls received. Data for call pro-
portions (percentage of total calls) were also examined
for the same syndromes taking into account compari-
sons with historical syndrome baselines: there were no
unusual rises in these proportions during the incident.

Discussion

During the volcanic ash incident, a variety of data
sources were analysed and interpreted to determine if
there were any unusual increases in any of the symp-
toms or indicators. We detected rises in general prac-
titioner-based diagnoses of asthma, allergic rhinitis,
conjunctivitis and respiratory conditions (Figure 1);
however, these increases were to be expected at that
time of year, most probably because of increasing
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pollen levels and possibly elevated ozone levels that
were not associated with the volcanic eruption [11].
Despite the anecdotal reports of various sorts of sul-
phurous odours in parts of Scotland, extensive environ-
mental monitoring of ambient air, rainwater, snow and
grass also demonstrated that the eruption had little
measureable impact on the UK and that any exposure
would have been low and not likely to have had a sig-
nificant impact on health. For example, air quality mon-
itoring stations around UK did not show any increase in
pollutants that could be associated with the eruption
(e.g. PM_ and sulphur dioxide) [6,7]. The incident also
followed a series of public holidays (occurring during
weeks 13 and 14) during which access to general prac-
titioner services was limited, which is known to artifi-
cially lower the incidence rates of a range of general
practitioner-based diagnoses recorded by the HPA/
QSurveillance system. We used historical baseline
data to determine that the reported trends (and effects
of public holidays) were similar to previous years
(Figure 1). These non-volcano-related factors led to
an expected rise in several indicators during week 15.
Despite these complexities in interpreting the data, the
ability to use statistical methods to detect unexpected
trends in the data ensured that we were confident that
there were no population-based increases in morbidity
associated with the ash cloud.

During this incident syndromic surveillance systems
were the only sources of real-time health data. These
syndromic data were used in conjunction with other

FIGURE 2

Daily number of telephone calls received for selected
clinical indicators, 1 February — 3 May 2010 (weeks 6-18),
Scotland
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A: difficulty breathing; B: eye problems; C: rash; D: cough.

Data are displayed as counts of observed calls (Obs) and expected
calls (Exp), upper 99% confidence limit (UL) and 99% confidence
limit exceedances (red dots).

The period during which the Icelandic volcanic ash cloud was
located over the United Kingdom (16-20 April 2010) is illustrated
by a vertical grey bar.

Source: Health Protection Scotland/NHS 24.



data sources including environmental monitoring data
to provide reassurance that there were no population-
level adverse health effects caused by exposure to
the volcanic ash cloud. During such a high-profile
and uncertain situation, there is great value in having
health effect data to complement available environ-
mental monitoring and exposure data. This approach
provides triangulation of data sources and adds fur-
ther confidence to the public health risk assessment.
It is also very valuable to be able to give the public
appropriately reassuring messages in real time about
the likely impact on health [12,13].

In Scotland, NHS 24 call data were examined on a daily
basis for the absolute number of calls and call propor-
tion (percentage of total calls) allocated into specific
syndrome categories (Figure 2). Call patterns (e.g. a
peak in total number of calls over the weekend and
during public holidays) were considered when assess-
ing whether call volumes were at normal levels or in
excess of that normally observed. The observed daily
exceedances in calls reporting difficulty breathing and
eye problems were examined in respect of the nature of
the call, including age, sex and location of the patient,
temporal distribution and call disposition (whether the
patient was just reassured, referred for further routine
medical attention or sent to hospital urgently by ambu-
lance). We concluded that these calls were not indica-
tive of an unusual pattern and were in keeping with the
expected pattern from previous seasons.

Syndromic surveillance systems have previously
been shown to provide real-time tracking of disease
outbreaks and they can provide earlier warning of
community-based activity compared with traditional
laboratory-based reporting systems. A potential limita-
tion of these syndromic systems is a lack of specificity;
however, it has previously been shown that there is a
good association between syndromic surveillance data
and laboratory data [2,14].

A potential confounder in this incident was increas-
ing pollen levels commonly experienced at that time
of year [11], as the generic indicators selected for their
association with exposure to ash are equally sensitive
for monitoring hay fever, e.g. wheeze, allergic rhinitis,
eye problems and difficulty breathing. However, the
rise in these indicators was as expected for the time of
year. If the rate or magnitude of rise had been signifi-
cantly above the expected level we may have been able
to attribute it to the ash. This lack of detectable health
effect is also supported by environmental monitoring
data, which demonstrated that exposure to volcanic
ash would have been very low and not likely to have
had a significant effect on health.

Syndromic surveillance systems have previously been
used to track events of major public health impact
including influenza pandemics, heat waves and flood-
ing. This incident has further demonstrated the benefit
of using national syndromic surveillance systems for
monitoring community health in real-time to assess the

impact of unforeseen circumstances and help develop
clear evidence-based health protection messages.
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