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ABSTRACT 
Like in most other countries, influenza surveillance in The Netherlands is based upon 

influenza-like illness (ILI) consultations reported by sentinel general practitioners (GP). In 
addition, an internet-based monitoring of ILI in the general population started in 2003/2004 
(Great Influenza Survey (GIS)). We compared GIS results over 5 influenza seasons with results 
from the GP system. Weekly ILI incidence from GIS correlated well with ILI incidence from 
the GP system the same week and even better 1 week later. This suggests that GIS is useful for 
early detection of trends in influenza activity. However, two important vulnerable groups, 
children and the elderly, are clearly underrepresented in the GIS. Furthermore, virological 
confirmation is lacking in the GIS. So, GIS can be a useful addition to the GP system, 
especially when representativeness can be improved and when participation remains at the 
current high level. 

INTRODUCTION 
Almost every winter, an influenza epidemic causes illness with associated increase in medical 

consumption and excess deaths [1], [2], [3] and [4], in particular among vulnerable persons such as the 
elderly. Policy makers need rapid reliable data on influenza-like illness (ILI) in the population to be able to 
detect and respond to both seasonal influenza and pandemic influenza. The traditional surveillance for 
influenza in most countries relies on both virological and clinical data, often based upon ILI consultations. 
The surveillance in the Netherlands is based upon weekly ILI consultations data from general practitioners 
(GP) participating in the Dutch Sentinel Practice Network [5]. This is a nationwide network that covers 
about 0.8% of the general population [6]. A sample of the consulting ILI patients is tested for influenza 
virus A and B by nose and throat swabs, and when positive further cultured for typing of the strain.  

Besides traditional surveillance systems, new systems have been set up to track ILI in the general 
population. Traditional health care-based surveillance systems mostly capture young children and the 
elderly with a more severe presentation of ILI or with a higher risk of complications. A syndromic 
population surveillance system can provide an early warning of rises in perceived community morbidity, 
although less specific than a GP network as a medical and microbiological diagnosis is lacking. 
Furthermore, alternative systems could provide additional information in case sentinel GP networks would 
come under severe pressure in a pandemic situation. In the United Kingdom, influenza activity is also 
monitored via calls about cold/flu to NHS Direct, a 24 h health advice and information telephone service 
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with nurse triage [7]. Increase in over-the-counter pharmaceutical sales could be a possible early warning 
indicator of influenza activity [8]. The ever increasing access to the internet offers new tools for 
surveillance. The occurrence of influenza showed a strong relationship with queries to online search 
engines for influenza-related topics [9], [10] and [11]. Since the 2007/2008 influenza season in Sweden, a 
self-reporting system exists based on a random population-based sample of people invited to report by 
telephone and internet whenever they experience fever or cold-like symptoms. Out of 10,000 invitations, 
4000 respondents joined in Ref. [12]. 

In the 2003/2004 flu season, the first internet-based monitoring of ILI in the general population started in 
the Netherlands and Belgium (‘de Grote Griepmeting’ or Great Influenza Survey (GIS)). Similar projects 
started in Portugal in 2005 and in Italy in 2007. Information on the three surveys is available at 
http://www.influenzanet.com. In Australia the comparable Flutracking Project (http://www.flutracking.net) 
is operating since 2006. 

Marquet et al. [13] have evaluated the first season (2003/2004) of the GIS in the Netherlands. They 
concluded that recruitment of a high number of participants was feasible, and that the results of the GIS 
followed the results of the Dutch Sentinel Practice Network. The season 2006/2007 was evaluated for the 
Netherlands, Belgium and Portugal [14]. Also in this comparison, the incidence curves of the internet-based 
system followed the curves of the European Influenza Surveillance Scheme (EISS). The present study 
describes the characteristics of the GIS participants and compares the Dutch internet-based data of GIS with 
the official ILI data from the Dutch Sentinel Practice Network over five winter seasons evaluating 
reliability and accuracy.  

[TABLE 1.] 

2. MATERIALS AND METHODS 
GIS is an internet-based system monitoring ILI during the winter season. At the beginning of the season, a 

press release is distributed to encourage a visit of the website and participation in the internet-based 
surveillance. Participants of the previous season receive an email for participation in the new season. Also 
during the season, press releases are given out to focus attention at the internet-based system. Any resident 
of Flanders (Belgium) or the Netherlands may participate after completing an on line questionnaire. This 
baseline questionnaire contains demographical, medical, and lifestyle questions. On a weekly basis, 
participants receive an email with a link to a short symptom questionnaire asking about cough, running 
nose, headache, sore throat, chest pain, muscle pain, diarrhea, abdominal pain, cold shivers, and irritated 
eyes since their previous visit to the website. The participant is also asked for the highest body temperature 
(if measured) and if fever was observed with or without sudden onset. In case symptoms are reported, the 
participant is also requested to report whether or not a GP was consulted, and whether or not daily activities 
were adjusted due to the symptoms. Data of the Netherlands only were used for the present analysis. 

Representativeness of the GIS participants was assessed by comparing the characteristics of the 
participants with those of the Dutch general population. Age and sex distribution, and percentage (self-
)employed (only when aged between 15 and 64 years) within GIS were compared with data from Statistics 
Netherlands [15] and [16]. Coverage of influenza vaccination and prevalence of diabetes, were compared 
with data from the Netherlands Information Network of General Practice (LINH) [17], [18], [19], [20], [21] 
and [22]. 

[FIG. 1.]  
ILI was defined as sudden onset of fever (≥38.0 °C) accompanied by muscle pain, and cough and/or sore 

throat and/or chest pain. The day of onset of fever determines the onset of ILI. Incidence of ILI was 
calculated per week (Monday–Sunday). ILI reported within 2 weeks after day of onset was included in the 
analyses. A recurrent episode of ILI was only counted when the participant had reported at least 1 week 
without ILI between both episodes. Incidence was computed by dividing the number of participants with 
ILI in a particular week by the total number of reporting participants in the same week. If a participant had 
responded more than 1 time in a week, he was counted only once. These incidence figures were compared 
with the incidence rates as estimated from ILI consultations in the sentinel GP network. For the comparison 
Pearson correlation coefficients were calculated for each influenza season for the total group, and separately 
for the five age groups 0–4, 5–14, 15–44, 45–64, and >64 years. 
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3. RESULTS 
In total, 50,951 persons participated during one or more of the five influenza seasons. Almost half of them 

(49%) participated one season, 21% two seasons, 12% three seasons, 9% four seasons, and 8% participated 
all five seasons. Each winter season, around 20,000 volunteers participated (Table 1). Mean participation 
per person per season almost doubled from 8.3 weekly reports in 2003/2004 to 17.6 weekly reports in 
2007/2008. As the number of weeks per season was not equal over the 5 years, also the mean number of 
reports per week was calculated showing a similar pattern. Each season, between 60% and 67% participated 
at least half the season, except for the first season (2003/2004: 36%; Fig. 1). About 10% reported only 1 
week (2003/2004: 21%). The proportion of participants with ILI visiting a GP increased slightly over the 5-
year period, from 17.9% in 2003/2004 to 22.6% in 2007/2008. Overall, young children and the elderly went 
more often to a GP when experiencing ILI than the older children and adults (Table 2). Most participants 
stay at home when they have ILI (86.1–89.3%). 

[TABLE 2.]  
The age distribution within the GIS did not follow the age distribution of the general Dutch population 

(Table 2). Children, especially those younger than 5 years, and the elderly are underrepresented in the GIS. 
Furthermore, participation of children appears to decline over the years, whereas participation of the adults, 
especially in the age group 45–64 years, increases. In 2003/2004, 47.3% of the participants was male. In the 
following years, this percentage was between 43.0% and 43.9%. The percentage of males in the general 
population in the same period was 49.5%. Overall, the percentage of (self-)employed volunteers approaches 
the situation in the general population. Only participants aged 15–24 years work less often than in the 
general Dutch population. 

Vaccination uptake among the GIS participants younger than 45 years of age was about twice that of the 
general Dutch population (Table 2). Only vaccination rates in the oldest age group were similar. Prevalence 
of diabetes was somewhat higher in the GIS participants younger than 45, and lower in the GIS participants 
older than 64 years of age. Overall, prevalence of diabetes was comparable between GIS and the general 
population. 

Incidence of ILI in the GIS was about 10 times higher than the ILI consultation rates. However, both 
surveillance systems show a comparable course over time of ILI (Fig. 2). Correlations between incidence 
estimates from GIS and the sentinel GP system were fairly high for all 5 years, except for 2003/2004 (Table 
3). Furthermore, incidence figures from GIS correlate better with incidence rates from the GP system 1 
week later than with those of the same week, especially for age groups under 45 years. No results are 
shown for the age group 0–4 years, as this group was too small in GIS for reliable incidence estimates. 
Lowest correlations were found for the elderly. 

[FIG. 2.]TABLE 3.]  

4. DISCUSSION 
 
The GIS started in the autumn of 2003 with every year a participation of more than 20,000 residents of the 

Netherlands. Via the GP sentinel network about 0.8% of the Dutch population is being monitored. The GP 
network covered 135,400 Dutch inhabitants in 2007 [6]. The weekly questionnaire consists of more 
symptoms than needed for defining ILI episodes, which makes the system flexible for changes in definition 
and detection of changes in reported symptoms, and useful for other (related) syndromes. If a strong need 
exists, symptoms could be added to the questionnaire rapidly. 

Participants of GIS were compared to the general Dutch population on several variables. Children and the 
elderly were clearly underrepresented in GIS. As ILI, and influenza virus infection with its complications, 
is most common in these age-groups, GIS will underestimate the overall incidence rates. Nevertheless, 
adults visit their GP less promptly than children and the elderly when having ILI, causing an 
underestimation of the incidence rate of the adult group within the sentinel network. The elderly 
participants were also healthier than the average Dutch senior, which probably led to the weak correlations 
between the incidences of GIS and the sentinel network in this age group. Non-participation of the elderly 
may be due to their limited use of the internet. In 2005, 64% of Dutch inhabitants aged between 65 and 75 
years did never use internet, and although this percentage is decreasing, it was still 52% in 2007 [23]. In 



Friesema, I.H.M., Koppeschaar, C.E., Donker, G.A., Dijkstra, F., Noort, S.P. van, Smallenburg, R., Hoek, W. van 
der, Sande, M.A.B. van der. Internet-based monitoring of influenza-like illness in the general population: 
experience of five influenza seasons in the Netherlands. Vaccine: 2009, 27(45), 6353-6357  

 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

comparison, almost all young people (12–25 years) and at least 90% of the group aged 25–45 years used 
internet in the preceding 3 months. Nevertheless, use of internet will probably only increase, especially in 
the elderly groups, as the younger users will get older. Participants aged 15–24 were less often self-
employed than in the Dutch population, possibly because of a higher participant rate among students. The 
higher vaccination uptake among the participants younger than 45 years of age could be an indicator of a 
relative high sense of health and healthy behaviour in this group or of a group who has more often 
underlying diseases than in the general population. One option to improve representativeness would be to 
invite a random sample of the population to participate in the GIS. Useful information would also be 
obtained by a non-response analysis. A comparison that was not made, are the costs of both systems. 
Especially when expanding a surveillance network, surveying and comparing all costs should be done. 

The overall incidences from GIS data correlated well with those from the sentinel network, except for the 
first season. When using only participants who replied at least 5 times to weekly e-mails and leaving out the 
first report of each participant, incidences of GIS and the GPs follow an almost similar curve during this 
first season [13]. This shows that short-term participants can bias the results. The correlations increased 
when using a 1 week lag time between the GIS incidences and the incidences from the sentinel network. 
This suggests that GIS may even detect changes in incidences a week earlier than the GPs. An explanation 
could be that most people will not go to the GP on the first day that they fall ill, while in GIS this first 
illness day is reported. In case of real time monitoring this implies that the volunteers will have to report ILI 
within 1 week. Nevertheless, separate analyses of ILI reports done within 1 week resulted in differences in 
incidence level, but not in trends (data not shown). In case of a pandemic, it is unclear whether this will 
affect the reporting behaviour of the volunteers. One could hypothesize that if the media pay a lot of 
attention to influenza, volunteers will be more inclined to report symptoms, resulting in an overestimation 
or even a false alarm. Overall, a key role for GPs will probably lead to a higher level of continuity and 
scrutiny. 

Another limitation of GIS is the lack of medical or laboratory confirmation of diagnosis. A GP was 
consulted in about 1 in 5 GIS reported ILI episodes, but ILI incidence was 10 times higher in GIS compared 
to the sentinel network. GPs will be more critical in making the diagnosis. In direct contact with the patient, 
the GP can exclude other diseases than ILI. The incidence of medically confirmed ILI consultations will 
therefore be lower than self-reported ILI in GIS. In a Dutch study in 1991–1992, it was estimated for the 
elderly (60 years or older) that the incidence in the community was 4–6 times higher than reported by GP 
sentinel stations [24]. Furthermore, from a sample of the ILI patients in the sentinel network nose and throat 
swabs are taken and tested for influenza virus [25]. In a population-based setting, self-sampling would be 
the easiest and cheapest way of virological testing. A group of 294 callers to the United Kingdom national 
telephone health helpline (NHS direct) mentioning colds or flu were sent a self-sampling kit [26]. They 
were asked to swab both nostrils. These swabs were then tested for influenza virus. About half the callers 
sent back the samples, and the average time between the call and the results of the laboratory was 7 days. 
The overall influenza-positive rate (16%) was lower than in the national virological surveillance of the UK 
(26%). Response rates were highest for callers aged 45 years or older. Finally, the majority of the 
participants did not experience problems in taking the test. The possibility of self-sampling in internet-
based surveillance systems should be explored. 

In 2009, EPIWORK, an EU-funded research project started building a new, comprehensive, epidemic 
forecasting infrastructure in Europe. Key instrument providing the real-time disease incidence data 
collection for this infrastructure will be the GIS modelled, internet-based monitoring system which is going 
to operate in Sweden, Germany, UK, France and Spain, in addition to the Netherlands, Belgium, Portugal 
and Italy. 

In conclusion, the size of the group of participants and the use of a weekly symptom questionnaire are 
clear advantages of GIS. Furthermore, GIS seems useful for early detection of changes in ILI incidence. 
Nevertheless, GIS participants are not representative for the Dutch population. Therefore, efforts should be 
made to gain more insight in the characteristics of the participants, and to improve the representativeness. It 
is unknown what effect a pandemic will have on GIS and its participants, but it might be a useful addition 
to the sentinel GP system when the regular health system is under stress in a pandemic situation. 
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Fig. 1. Cumulative percentage of participants by number of weeks reported during an influenza season. 
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Fig. 2. Incidence of ILI measured by GIS (per 1000 participants) and the GP sentinel network (GP; per 
10,000 inhabitants) during the influenza season 2007/2008. 
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