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The use of routinely available electronic sources of 
healthcare data on the spread of influenza has the 
potential to enhance current surveillance activities. 
This study aimed to develop a method for identifying 
influenza-related records from general practitioner 
(GP) out-of-hours (OOH) services in Ireland. Data from 
one such service were interrogated for keywords relat-
ing to influenza-like illness (ILI) and a proxy measure 
of influenza activity in the community setting was 
developed. Comparison of this syndromic surveillance 
measure with national data on ILI consultation rates 
demonstrated a statistically significant temporal cor-
relation. In five out of six influenza seasons investi-
gated, peaks in the GP OOH influenza-related calls 
appeared at least one week ahead of peaks in the 
national ILI consultation rates. The method described 
in this paper has been extended to nine OOH serv-
ices in Ireland (covering 70% of the Irish population) 
to provide weekly figures on self-reported illness for 
influenza in the community and its data have been 
incorporated into the national weekly influenza reports 
produced by the Health Protection Surveillance Centre. 
These data should provide early warnings of both sea-
sonal and pandemic influenza in Ireland.

Introduction
The recent influenza pandemic reemphasised the 
need to ensure that a reliable, comprehensive system 
is in place for influenza surveillance. It is worthwhile 
assessing all available data sources for their potential 
for detecting influenza. Indicators of influenza activ-
ity in the community warrant particular attention. Data 
that are gathered electronically and maintained as part 
of routine community medical care might be expected 
to provide a timely and readily available source of infor-
mation on the transmission of influenza and influenza-
like illness (ILI).

Telehealth data in Ireland
Data from healthcare call centres or ‘telehealth’ 
data, which log direct interactions of patients with a 

healthcare service and maintain records of patients’ 
symptoms at particular points in time, have in recent 
years become a source of information for syndromic 
surveillance. Systems such as NHS Direct in the United 
Kingdom [1-5], the Ontario Telehealth System in Canada 
[6,7] and Melbourne Medical Deputising Service in 
Australia [8] have been used successfully to monitor 
trends in ILI.

In Ireland, one such telehealth system is the out-of-
hours (OOH) or ‘doctor-on-call’ service, which provides 
general practitioner (GP) care at times when doctors’ 
surgeries are closed. Since 1998, nine OOH coopera-
tive organisations (coops) have been developed, which 
cover about 70% of the Irish population [9]. These serv-
ices operate from 18:00 to 08:00 on weekdays and 24 
hours a day during weekends and bank holidays. The 
mean contact rate is 221 contacts per 1,000 popula-
tion per year [10]. These cooperatives aim to provide 
an urgent OOH GP service to their patients and to facili-
tate continuity of care. The services provide access to a 
doctor through a call centre telephone number. Clerical 
personnel answer calls and record details in a compu-
terised system. The information is triaged by either a 
nurse or a doctor (depending on the OOH service) and 
a clinician calls the patient back promptly. The doctor 
may offer advice on the telephone or arrange for the 
patient to be seen at the local doctor-on-call centre or 
visited at home if necessary. Details of the consulta-
tion are recorded in the computer system and the infor-
mation is faxed to the patient’s own GP before surgery 
reopens, ensuring that follow-up can be carried out if 
required.

Large data repositories, which contain records of self-
reported illness (syndromes) in the community and 
clinicians’ subsequent diagnoses, are therefore main-
tained by the GP OOH service. The potential exists to 
utilise this valuable data source as an early warning or 
alert system for community illness in Ireland.
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National sentinel GP influenza 
surveillance system
The Irish sentinel GP influenza surveillance system 
gathers data electronically from sentinel GPs through-
out the country to provide clinical data on all cases of 
ILI diagnosed in their practices each week. These data 
form the basis for the main national influenza indica-
tor, the GP ILI consultation rates, and provide inter-
nationally comparable figures. During the 2008–9 
influenza season, 54 GPs took part in the surveillance 
programme, which covered about 5% of the Irish pop-
ulation. Sentinel GPs are also required to send nasal 
and throat swabs – for at least one patient per week 
presenting with ILI – to the National Virus Reference 
Laboratory for virological type confirmation. Other 
sentinel data from hospitals and schools around the 
country are also monitored nationally during the influ-
enza season (further information on routine national 
influenza surveillance can be found at http://www.
hpsc.ie/hpsc/A-Z/Respiratory/Influenza/).

The aim of this work was to identify a feasible and prac-
tical means for identifying ILI-related records from OOH 
services in Ireland and to evaluate the results by com-
paring this syndromic surveillance data with national 
indicators and standards for influenza. To the best of 
our knowledge, this is the first time in Ireland that GP 
OOH services have been investigated as a potential 
source of syndromic surveillance data.

Methods

Strategy
Calls to GP OOH services in Ireland are not currently 
recorded using clinical codes, so a strategy to iden-
tify influenza-related calls had to be developed. We 
searched for specific key words, using Microsoft (MS) 
Access [11] to interrogate the data. The aim of this 
process was to design and validate a query that would 
act as a proxy measure for influenza activity in the 
community.

Quantitative data analysis
Anonymised data on all calls for six influenza seasons 
between 2003 and 2009 were obtained from one call 
centre that covers two OOH GP services (North East 
Doctor on Call and Midlands Doctor on Call). Data were 
extracted from the Adastra software system [12] into 
plain text or comma separated values (CSV) files. The 
fields in the datasets consisted of call number, date of 
call, patient age, patient sex, patient’s reported con-
dition, and doctor’s diagnosis/outcome. Records that 
contained ‘test call’ in the reported condition field 
were deleted from the file – these referred to infor-
mation technology maintenance records. Data were 
imported into MS Access to enable us to examine free-
text fields. Data were aggregated weekly (Monday to 
Sunday inclusive) to coincide with the weekly influenza 
season calendar, which runs from week 40 (mid-Sep-
tember) to week 20 (mid-May).

Design of queries
Comparing total calls per week with the national ILI 
consultation rates for the corresponding periods 
showed no particular synchronisation (Spearman’s 
rank correlation coefficient ranged from –0.02 to 
0.42 over the six years investigated). Therefore, in 
an attempt to identify specific influenza/ILI-related 
records in the dataset, keyword queries were designed 
in MS Access to extract records based on information 
from the ‘patient’s reported condition’ field as this 
field contained a large amount of information for each 
record. Three queries were initially designed. The first 
was based on the Irish national definition for ILI used 
by the Health Protection Surveillance Centre (HPSC) 
[13], the second on an American definition for ILI used 
by the United States Centers for Disease Control and 
Prevention (CDC) [14] and the third on a self-reported ill-
ness query for flu/influenza. The query for the national 
ILI standard definition was designed to extract records 
with the terms ‘fever’ or ‘high temperature’ and two 
or more of the following – ‘headache’, ‘sore throat’, 
‘cough’ and ‘aches and pains’ (‘aches and pains’ was 
chosen instead of ‘myalgia’ in the national ILI definition 
as it represents the lay term for the medical phrase). 
The query for CDC’s ILI definition was designed to 
extract records with the terms ‘fever’ or ‘high tem-
perature’ and ‘cough’ or ‘sore throat’. The final query, 
based on patients’ self-reported illness, was designed 
to extract the keywords ‘flu’ or ‘influenza’.

Choice of proxy measure for influenza activity 
In order to ensure that the queries extracted appropri-
ate records from the free-text fields – in other words 
to test, refine and validate these specific queries – a 
subset of data (5,732 records from a period of high 
influenza activity during the 2005–6 season) were 
manually categorised using a binary system. For all 
5,732 records, the value of 1 or 0 was allocated for 
each of a range of influenza-related keywords recorded 
in the patient’s reported condition field (i.e. headache, 
cough, sore throat, high temperature, aches and pains, 
fever, flu, influenza). Specific binary codes represented 
the national ILI definition, the CDC definition, or the 
self-reported illness definition for influenza and each 

Table 1
Sensitivity, specificity and positive predictive values for 
three query methods, Ireland, 2005–6 influenza season 
(n=5,732)

Query Sensitivity
(%)

Specificity 
(%)

Positive 
predictive 
value (%)

Irish national ILI 
definition 97.7 99.9 93.6

CDC ILI definition 98.6 100 100
Flu/influenza self-
reported illness definition 100 99.9 98.6

CDC: United States Centers for Disease Control and Prevention; ILI: 
influenza-like illness. 
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record was classified accordingly. Thus it was possible 
to compare the manually categorised subset of data 
with the results of the MS Access queries. For each 
query, true positives, true negatives, false positives 
and false negatives were identified, and sensitivity, 
specificity and positive predictive values were calcu-
lated for each individual query. All queries had high 
sensitivity, specificity, and positive predictive values 
(>93%; Table 1), but these values were lowest for the 
query for the national definition for ILI. The complex 
nature of the national ILI case definition means that 
inevitability a slightly higher level of false positives 
will be extracted from a free-text system.

Comparison of the data extracted for the three queries 
over the six influenza seasons showed that the num-
bers of records extracted overall for the national defini-
tion query were much lower than for the other queries 
(overall only 0.37% of all calls were extracted with this 
query) and therefore the data were quite ‘noisy’ and 
uninformative (Figure 1 as an example). For the query 
representing the American ILI definition during the six 
influenza seasons, peaks occurred during the periods 
of increased national consultation rates for ILI and 
more records were extracted than for the national ILI 
definition. The highest numbers of records, however, 
were extracted with the self-reported illness query for 
flu/influenza (overall 3.2% of all calls were extracted 
with this query). This trend was seen consistently in all 
the influenza seasons we investigated and substantial 
peaks were obtained throughout the six-year period 
for the self-reported illness query. The self-reported 

illness query was used, therefore, as our proxy meas-
ure of influenza activity in the community. 

Source of data on routine influenza 
surveillance indicators
National data on routine influenza surveillance indica-
tors, including GP ILI consultation rates, were obtained 
upon request from the HPSC.

Statistical analysis
Data were analysed using the statistics package JMP 
[15]. We used Spearman’s rank correlation coefficient 
to compare temporal trends in the extracted OOH data 
and national influenza indicators. This tool has been 
used previously [7,16,17]   to assess the relationship 
between syndromic influenza surveillance datasets 
and corresponding influenza indicators.

Results

All calls data
In total, during the six influenza seasons between 
2003–4 and 2008–9, there were 539,732 calls to the 
two GP OOH services studied (Table 2), a mean of 
2,712 calls per week. These calls included 210,932 
calls (39%) for paediatric patients (<15 years of age), 
253,703 calls (47%) for patients aged 15 to 69 years, 
and 73,648 calls (14%) for patients aged 70 years 
of age and over. More calls were received for female 
patients than for male patients (male to female ratio 
1:1.2). Calls to the services increased year by year, 
as more doctors joined the scheme (199 GPs in 2003, 

Figure 1 
Ascertainment of apparent influenza using three query methods, Ireland, 2003–4 influenza season

CDC: United States Centers for Disease Control and Prevention; ILI: influenza-like illness.
General practice out-of-office hours extracted data are plotted as a weekly proportion of all calls. The vertical dashed line highlights the week 
of peak national ILI consultations. 
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269 GPs in 2009). The population coverage grew from 
298,500 to 403,500 between 2003 and 2009 (see [10] 
for calculation of population coverage estimates for 
Irish GP OOH coops). Between 2003 and 2009 these GP 
coops provided OOH care for between 7% and 9.5% of 
the national population.

Ascertainment of influenza-like illness from 
general practitioner out-of-office hours records
Over the six influenza seasons, 17,062 records (3.2% 
of all records) were extracted using the self-reported 
illness query for flu/influenza (Table 2). The common-
est age group for these calls varied with the influenza 
season. Calls were commonest among those aged 70 
years and over for the first four seasons (2003–4 to 
2006–7), in the 30–34 years group in 2007–8, and in 
children aged four years and under in 2008–9. Female 
patients accounted for more calls for flu or influenza 
symptoms than male patients.

Seasonal comparison with national indicators
The extracted records and national ILI consultation 
rates were compared for each influenza season over 
the six-year period by time series plot (Figure 2). The 
relationship between the datasets followed a similar 
pattern each year. National rates for ILI consultations 
peaked at various points in the season and peaks in 
extracted call data occurred at much the same time 
– early in the 2003–4 influenza season; over the 
Christmas period in the 2004–5, 2007–8, and 2008–9 
seasons; and late in the season in 2005–6 and 2006–7 
(Table 2 and Figure 2). The most notable difference 
between the datasets was that the peak in extracted 
call data occurred before the peak in national ILI con-
sultation rates in five out of the six influenza seasons 
studied and was on average 1.5 weeks earlier over the 
six-year period (Table 2). It is worth noting that late 

in the 2007–8 season, a second peak was observed 
in the regional ILI rates that was not reflected in the 
national data. A corresponding second peak was also 
observed in the call data (Figure 2). This demonstrates 
the ability of the call data to identify regional trends in 
influenza activity.

Spearman’s rank correlation coefficient demonstrated 
a statistically significant temporal correlation between 
extracted call data and national ILI rates for all six 
seasons (Table 2). The highest correlation (0.909) was 
seen for the 2003–4 season, when two distinct peaks 
in activity early in the season were evident in both 
datasets. The lowest correlation (although still statisti-
cally significant) was observed in 2005–6.

Discussion
The GP OOH services in Ireland account for substantial 
healthcare interactions with patients in the commu-
nity, and details of its activity are routinely recorded 
on computer. We have validated a method for extract-
ing influenza-related call data from one such service 
using a commonly available database software pack-
age. Specific keyword queries were designed, based 
on widely accepted definitions for ILI. This was neces-
sary as the service maintains records of the patients 
self-reported symptoms or illness in free text, rather 
than a clinical coding system.

We have shown from the six-year period examined in 
this study that extracted influenza-related call data 
closely matched patterns in national ILI rates (our gold 
standard) and this temporal association was shown to 
be statistically significant. For five out of the six sea-
sons analysed, the week with the highest number of 
influenza-related calls for each season was at least 
one week ahead of the peaks in national ILI rates, 

Table 2
Influenza-related calls extracted from general practitioner out-of-office hours data using influenza proxy measure, 2003–4 
to 2008–9 influenza seasons

 Item
Influenza season

2003–4 2004–5 2005–6 2006–7 2007–8 2008–9
Total number of call records for season 71,703 83,269 84,764 94,638 103,191 102,167
Number of call records extracted (%) 2,376 (3.3) 3,004 (3.6) 2,308 (2.7) 2,629 (2.8) 3,275 (3.2) 3,470 (3.4)
Male:female ratio for patients, from 
extracted records 1:1.4 1:1.2 1:1.3 1:1.3 1:1.2 1:1.4

Modal age group of patients 
(number of extracted records)

≥70 years
(295)

≥70 years
(292)

≥70 years
(238)

≥70 years
(283)

30–34 years
(343)

0–4 years
(363)

Week of highest number of extracted 
records/total (percentage of total) W44 (7.85) W53 (11.1) W6 (4.9) W6 (6) W1 (7.8) W52 (19)

Week of peak national ILI consultations W46 W1 W10 W7 W1 W2
Number of weeks call-data peak leads ILI-
data peak 2 1 4 1 0 2

Spearman’s rank correlation coefficienta 0.901 0.709 0.679 0.888 0.858 0.759

ILI: influenza-like illness; W: week.
a	 Spearman’s rank correlation coefficient was calculated between the extracted calls as a proportion of total calls and the national ILI 

consultation rates compared weekly during the corresponding influenza season.
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thus offering the potential for our self-reported illness 
query to be a useful syndromic surveillance measure, 
an early warning system. 

The OOH service may provide an earlier indication of ILI 
activity partly because of the long periods for which it 
is operational. During an average week, the OOH serv-
ice is in operation for over two thirds of the week (118 of 
168 hours) and therefore patients with acute illnesses 
that need urgent attention may contact the OOH serv-
ice rather than wait to make a daytime appointment to 
see their GP. 

GP coops that provide OOH healthcare have become 
widely used by the Irish population in recent years 
[9,10]. The large scale of this interaction with the pop-
ulation and electronic availability of their records are 
not the only advantages that OOH datasets can pro-
vide. Data are entered into computer systems in real 
time while a patient calls the service, which means that 
information about the patient’s reported condition, 
and often the doctor’s diagnosis, is potentially avail-
able immediately for analysis. This may have impor-
tant implications during a pandemic, when trends in 
influenza transmission may need to be analysed daily. 
Other than the information technology requirement 
to extract information daily or weekly, depending on 
the surveillance protocol, the service would bear no 
additional costs or workload, as the data would be col-
lected routinely in any case.

Another aspect of the dataset which could be utilised 
is the linkage of patient demographic data to the call 
record. Although this information was not collected for 
analysis in this study due to data protection issues, 

it may be possible in the future to map demographic 
data for influenza-related calls by time and location. 
This type of analysis has the potential to identify local 
influenza outbreaks and their points of origin, thereby 
providing valuable insights on the geographical dis-
semination of new influenza viruses. Analysis of this 
type has already been employed with influenza mili-
tary emergency and primary care surveillance data 
in the United States [16] and fever and vomiting calls 
to NHS Direct in the United Kingdom [3] to generate a 
‘moving picture’ or tracking of cases through location 
and time. 
There are, of course, some caveats to using data from 
the OOH services as an indicator of influenza activ-
ity. In the first instance, these services operate out-
side normal GP working hours (i.e. 18:00 to 08:00 for 
Monday to Friday and 24 hours for weekends and bank 
holidays). This means that some patients with ILI who 
present at GP surgeries during the day are being lost 
to this surveillance process. In addition, although most 
GPs in Ireland do participate in these OOH coops, the 
service is not ubiquitous. As the scheme is voluntary 
among GPs and GP practices are independent busi-
nesses, the services may never reach 100% coverage 
of the Irish population. The most important limitation 
of the data from the OOH services is the recording of 
the patient’s reported condition in a free-text format. 
Clearly, analysis of free-text fields to identify trends 
and patterns in data over time can be a time-consum-
ing and difficult task. Other analyses of influenza-
related healthcare syndromic surveillance data have 
used software systems that map symptoms to syn-
dromes [18-22] or used a decision support system or 
natural language processing tool to categorise all calls 
[1,2,17,23,24]. 

Figure 2
National data on influenza-like illness consultation ratea and extracted influenza callsb, 2003–4 to 2008–9 influenza seasons

ILI: influenza-like illness.
a	 Per 100,000 population per week.
b	 As a percentage of all weekly calls to the general practitioner out-of-office hours services under study.
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Currently, there is no facility for mapping of patient 
symptoms to syndromes or clinical coding – e.g. 
International Classification of Diseases (ICD) – of the 
data by the majority of Irish OOH services, although 
the Adastra software system could be upgraded to 
allow for this. The benefits of such an upgrade would 
include uniform classification of calls, the ability to 
easily review and analyse trends over time and the 
possibility of integration into a syndromic surveillance 
system that could provide an early warning system 
for outbreaks and other conditions of public health 
importance. However, additional time on each call and 
a change in work practice by the services would be 
needed in order to implement coding/mapping on the 
service and this is not envisaged at present.

On completion of this study, the nine OOH services in 
Ireland were approached and asked to provide a weekly 
extract for analysis of influenza-related calls using the 
methodology described in this paper. All of these OOH 
services now provide data regularly for analysis, cover-
ing about 70% (three million) of the Irish population. 
Results of this weekly analysis have been available 
since week 19 of the 2008–9 influenza season and are 
included in the national weekly influenza report pro-
duced by the HPSC [13]. Increases in influenza-related 
calls to these OOH services observed since week 29 of 
the season coincided with increases seen in national 
ILI consultation rates, reflecting the spread of the pan-
demic influenza A(H1N1) virus in Ireland.

Most significantly, the weekly analysis of the GP OOH 
influenza-related call data was used by the National 
Crisis Management Team in combination with other 
influenza indicators to shape the response to the 2009 
influenza pandemic in Ireland. These data may also 
provide information for action at local level. It has been 
observed anecdotally that increases in calls for influ-
enza in younger age groups to the OOH service may 
herald an increase in presentations to hospital emer-
gency departments. Advance notice of such increases 
in the community, particularly during a pandemic, can 
give hospitals valuable time to prepare separate wait-
ing areas, obtain adequate stocks of antiviral drugs 
and diagnostic swabs, and ensure that an action plan 
for rapid admission to isolation of suspected cases is 
in place. Furthermore, analysis of past trends in influ-
enza-related calls can allow individual OOH services 
to review their own personnel arrangements for peak 
influenza and indeed pandemic periods. 

Conclusions
This study has shown that it is possible to extract influ-
enza-related patient contact records from an urgent 
OOH GP service in Ireland and that the data have the 
potential to be utilised as an early alert system for sea-
sonal and pandemic influenza. Collection of data from 
all OOH services to obtain a national overview can 
provide valuable epidemiological information at a rela-
tively low resource and infrastructure cost. This meth-

odology could be applied to other important areas of 
public health surveillance.
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