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Abstract  

Background: Although influenza-like illnesses (ILI) and acute respiratory illnesses (ARI) 

surveillance are well established in Europe, the comparability of intensity among countries 

and seasons remains an unresolved challenge.   

Methods: Weekly ILI and ARI incidence rates and proportion of primary care consultations 

were modeled in twenty-eight countries for the 1996/1997-2013/2014 seasons using the 

moving epidemic method (MEM). We calculated the epidemic threshold and three intensity 

thresholds, which delimit five intensity levels: baseline, low, medium, high and very high. 

The intensity of 2013/2014 season is described and compared by country. 

Results: The lowest ILI epidemic thresholds appeared in Sweden and Estonia (below 10 cases 

per 100,000) and the highest in Belgium, Denmark, Hungary, Poland, Serbia and Slovakia 

(above 100 per 100,000). The 2009/2010 season was the most intense, with 35% of the 

countries showing high or very high intensity levels.  

The European epidemic period in season 2013/2014 started in January 2014 in Spain, Poland 

and Greece. The intensity was between low and medium and only Greece reached the high 

intensity level, in weeks 7-9/2014. Some countries remained at the baseline level throughout 

the entire surveillance period. 
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Conclusions: Epidemic and intensity thresholds varied by country. ILI and ARI levels 

normalized by MEM in 2013/2014 showed that the intensity of the season in Europe was 

between low and medium in most of the countries.    

Comparing intensity among seasons or countries is essential for understanding patterns in 

seasonal epidemics. An automated standardized model for comparison should be 

implemented at national and international levels. 

 

Keywords: Incidence, Influenza-like illnesses, primary care, surveillance. 

 

Introduction 

Influenza and other respiratory virus infections are the most common causes of primary care 

consultation and represent an important economic burden worldwide.1-4 In a typical season, 

annual attack rate of influenza is estimated at 5 to 10% in adults and 20 to 30% in children5, 

although not all cases seek medical care and are captured by the surveillance systems.  

It is widely accepted that influenza surveillance should address the following objectives: 

monitoring the circulating virus strains, the timing, intensity and severity of the epidemic 

waves, providing information about the underlying risk conditions associated with severity as 

well as supplying epidemiological and virological support for pandemic early warning and 

preparedness.6 

Influenza surveillance is supported by quantitative and qualitative indicators aimed at 

assessing the burden of seasonal epidemics. Such indicators are principally based on clinical 

consultations in general practice, hospitalised laboratory-confirmed cases, sentinel and non-A
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sentinel positive specimens, mortality and local outbreaks. One of the most important 

indicators in influenza surveillance is the estimated incidence or percentage of consultations 

in a population in a given period, which are related to the intensity of seasonal epidemics. 

Overall seasonal or weekly influenza intensity levels are useful for understanding the 

dynamics of influenza epidemics and for comparing trends within a country or inter-country 

differences. However, evaluating the impact of prevention and control measures7 needs a 

reliable morbidity assessment.  

 

Influenza-like illness (ILI) and acute respiratory infection (ARI) population-based 

consultation rates in primary care settings are the most common quantitative indicators in 

Europe and other developed countries, in either sentinel or universal surveillance systems. 

The percentage of consultations due to ILI or ARI is used in countries where a population 

denominator is not available. 

In the WHO European Region, intensity is reported, via web based platforms, as a qualitative 

indicator based on the overall level of clinical ILI or ARI consultations in the country or at 

sub-national level, in comparison with the historical data available.8 The ILI or ARI 

consultation rate or weekly percentage of consultations due to ILI or ARI are subjectively 

evaluated by the local epidemiologist as low (no activity or activity at baseline level), 

medium (usual levels of activity), high (levels of activity higher than usual) and very high 

(exceptionally high levels of activity). In the United States of America, intensity levels are 

divided into four categories (minimal, low, moderate and high) according to the number of 

standard deviations above the national baseline (average percent of ILI visits that occur 

during weeks with little or no influenza virus circulation).9  
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National and international institutions have implemented surveillance systems for which the 

comparability of indicators (rates, intensity, trend, geographic spread, etc.) is an important 

goal. Several methods to establish epidemic thresholds and intensity levels have been 

developed and are being used in an increasing number of countries10-13. With their advantages 

and limitations, these methods could be used for regional, national and international 

comparison, provided that they are calculated with the same mathematical methods and 

parameters over time. The moving epidemic method (MEM) model14 is being used in web 

platforms in Europe for weekly reports. This pilot experience is based on data collected 

through the European Influenza Surveillance Network (EISN), under coordination by the 

European Centre for Disease Prevention and Control (ECDC), Sweden, since 2011/2012 and 

through the EuroFlu platform (WHO Regional Office for Europe), Denmark, since 

2012/2013. Primarily developed to detect the beginning of epidemic periods through 

‘epidemic thresholds’, MEM calculates different ‘intensity thresholds’ to weekly monitor the 

intensity level of the ILI or ARI waves. The experience accumulated in these three seasons 

has made it possible to review the methods, explore more output possibilities and look at the 

benefit of having this tool at the national and international levels. 

 

The objectives of this article are to describe the epidemic and intensity thresholds of ILI and 

ARI calculated by MEM and the intensity of influenza seasons in some European countries. 

We also discuss whether these indicators accurately summarize the season epidemics and the 

usefulness of this method for comparisons at the national and international levels.  
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Methods 

Weekly ILI and ARI incidence rates or proportions of primary care consultations from the 

1996/1997 to the 2013/2014 influenza season (from week 40 to week 20 of the next year) 

were taken from the EuroFlu database (WHO Regional Office for Europe). Countries 

included in the study were selected among the 50 participating Member States in the WHO 

European Region, according to the following criteria: data available for at least 6 consecutive 

seasons, excluding the pandemic season 2009/2010 (a minimum of five seasons for the 

calculations and the target season); and no major changes in the surveillance systems during 

the reporting period. Countries fulfilling these criteria were invited to participate. 

 

Data were checked for inconsistencies, such as abnormal weekly estimates or missing values 

during the surveillance period, and sent to the country representatives for validation and 

updating when necessary.  

 

A sequential analysis using the R Language implementation of MEM (package “mem” 

[Internet]. Available from: http://cran.r-project.org/web/packages/mem/index.html). was 

carried out for each country to calculate the epidemic threshold (level of influenza activity 

that signals the start and end of the annual epidemic wave) and the three intensity thresholds 

(medium, high and very high) for each season. The number of seasons included in each 

analysis ranged from five to 10 (training period).  
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MEM has three main steps, which have been previously described 14. In the first step, for 

each season separately, the length of the epidemic period is estimated as the minimum 

number of consecutive weeks with the maximum accumulated rates percentage, splitting the 

season in three periods: a pre-epidemic, an epidemic and a post-epidemic period. In the 

second step MEM calculates the epidemic threshold as the upper limit of the 95% one sided 

confidence interval of 30 highest pre-epidemic weekly rates, the n highest for each season 

taking the whole training period, were n=30/number of seasons. In the third step, medium, 

high and very high intensity thresholds were estimated as the upper limits of the 40%, 90% 

and 97.5% one sided confidence intervals of the geometric mean of 30 highest epidemic 

weekly rates, the n highest for each season taking the whole  training period, were 

n=30/number of seasons. For the purposes of this work, if the medium intensity threshold is 

lower than the epidemic threshold, the epidemic threshold is used for both.  

 

The intensity levels were defined as follows (Figure 1): 

 Baseline: weekly rate < epidemic threshold. 

 Low: epidemic threshold < weekly rate < medium intensity threshold. 

 Medium: medium intensity threshold < weekly rate < high intensity threshold. 

 High: high intensity threshold < weekly rate < very high intensity threshold. 

 Very high:  weekly rate > very high intensity threshold. 

For the analysis at least five years of consecutive data were required to calculate the threshold 

and intensity levels for the next season; i.e., the analysis started with data from seasons 

1996/1997 to 2000/2001 to estimate the thresholds for season 2001/2002, or from the first 
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season available in the country to the fifth one, to estimate the thresholds for the sixth season. 

From then on, calculations for each subsequent season included one more season of data (to a 

maximum of 10) to estimate the thresholds. The last step of analysis used data from a 

maximum of 10 seasons if available (2002/2003 to 2012/2013, excluding the 2009 A(H1N1) 

pandemic) or at least five seasons (2007/2008 to 2012/2013, excluding the pandemic) to 

make estimations for season 2013/2014. As we excluded the pandemic season from MEM 

calculations, estimations for the 2009/10 and 2010/2011 season thresholds are the same.  

 

For each country the highest weekly rate per season (the season peak) was compared to the 

intensity thresholds and described for each of the countries over time. Furthermore, a   log 

scale of the weekly incidence rates and percentage of consultations was used to graphically 

compare and discuss the season 2013/2014 country intensity levels in Europe. 

Finally, weekly maps were drawn to show the spread of the 2013/2014 season intensity in 

Europe.  

 

Complementary figures in supplementary material S1 show the historical data included in this 

study, the threshold trend over the years and the season 2013/2014 surveillance. 

Supplementary material S2 is an animated gif of the evolution of the 2013/2014 intensity 

levels by country. 

 

The R Language (v3.2.0) mem library (v1.4) was used for calculations of the thresholds and 

graphic output. 
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Results 

Data 

A total of 32 countries fulfilled the inclusion criteria and were asked to participate in the 

project.  One country did not participate and three countries did not reply; twenty-eight 

countries agreed to participate in this project and authorized the use of their data. 

 

ILI or ARI weekly data were available in thirty datasets (Table 1). Luxembourg and Greece 

provided percentage of ILI consultations and Switzerland provided both ILI incidence and 

percentage of ILI consultations. Romania had two datasets, one for ILI and another for ARI. 

In eight countries the dataset contained 18 seasons (from 1996/1997 to 2013/2014). The 

minimum number of seasons available for analysis was eight, in Serbia and Slovakia. 

 

Epidemic and intensity thresholds 

ILI and ARI weekly incidence rates varied considerably by country and season and resulted 

in large differences in the calculated thresholds (Table 2a). The lowest ILI epidemic threshold 

(in consultations per 100.000 persons) were observed in Sweden (range, 6.2 - 8.7), Romania 

(5.3 – 13.9) and Estonia (7.4 - 9.6). Conversely, countries such as Belgium, Denmark, 

Hungary, Poland, Serbia and Slovakia had epidemic thresholds above 100 in all the seasons 

for which data were available. 
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Differences among medium to high and very high intensity thresholds are consistently 

uniform across time in most countries. Belgium had the highest very high intensity threshold 

in 2009/2010 and 2010/2011, followed by Poland in 2006/2007, Slovakia in 2013/2014 and 

Spain in 2002/2003. 

 

Countries reporting percentage consultations due to ILI, such as Greece, Luxembourg and 

Switzerland, presented similar thresholds, ranging from 0.9% to 1.8% for the epidemic 

threshold through the seasons, to more than 10% for the very high intensity threshold in some 

seasons in Luxemburg and Switzerland. 

ARI incidence rate thresholds differed as much across countries as ILI thresholds did (Table 

2b). Kyrgyzstan had the lowest epidemic threshold and France the highest. Very high 

intensity ARI thresholds ranged from 248 (Kyrgyzstan 2011/2012) to 4893 (France 

2005/2006).  

MEM ILI thresholds showed a wider range than ARI thresholds with very high intensity 

thresholds exceeding epidemic thresholds 4 to 11-fold and 1 to 3.5-fold for ILI and ARI, 

respectively, depending on the country and season. The variations of the MEM thresholds 

over time are shown by country in supplementary material S1. 

Trend in intensity levels across seasons by country 

In Norway and the United Kingdom (England and Northern Ireland), two differentiated 

waves were observed in season 2009/2010. In these cases, the highest weekly rate in the full 

season (including both waves) was considered as the ‘peak rate’. 

The countries reporting ILI (Table 3a) with seasons at the top intensity levels were Greece 

and the United Kingdom (Northern Ireland), three seasons each, Ireland, two seasons, and A
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Luxembourg, Norway, Romania and the United Kingdom (England and Scotland), one each. 

In contrast, some countries did not reach the epidemic thresholds at any time during some 

seasons, particularly during the last season 2013/2014, when peaks remained at baseline level 

in Denmark, Romania, Serbia, Slovakia and the United Kingdom (England, Northern Ireland 

and Scotland). 

Season 2009/2010 was the most intense according to MEM peak intensity. In the pandemic 

season, all countries were above the medium intensity threshold, with 35% of them at high or 

very high intensity levels. High intensity peaks continued through season 2010/2011, with 

41% of countries at the two top levels, whereas season 2011/2012 showed a significant 

decreasing intensity, with 52% of countries at baseline or low levels and only 5% at high or 

very high levels. 

In countries reporting ARI (Table 3b), the intensity levels throughout the countries and 

seasons were quite similar, with the highest intensity in seasons 2009/2010 and 2010/2011 in 

the Russian Federation.  

Intensity of the 2013/2014 season 

Figures 2a and 2b show the ILI and ARI intensity levels calculated for season 2013/2014 and 

the observed peak rate (in a log scale) by country. Poland, Belgium, Spain and Hungary had 

the highest weekly ILI consultation rate per 100,000 (464.5, 307.2, 294.2 and 263.8, 

respectively) and Romania, Lithuania and Sweden had the lowest (6.2, 16.0 and 16.7, 

respectively). However, peak weekly consultation rates in Belgium, Hungary and Sweden, 

for instance, remained at the same low intensity level. Slovakia, Denmark, Romania and 

United Kingdom (England), with peak rates as different as 212.6, 94.6, 6.2 and 8.7 

respectively, were at baseline. 
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Countries reporting ARI showed larger differences in peak rates compared to those reporting 

ILI, although the intervals between thresholds were narrower. France (with an ARI peak rate 

of 2272.2), the Russian Federation (with a peak rate of 776.0) or Kyrgyzstan (with 95.1) were 

considered to have the same medium intensity level in 2013/2014. During the last three 

seasons, Romania (which reported both ARI and ILI data) showed baseline to medium 

intensity levels of ILI consultation rates but medium to high levels of ARI consultation rates.  

Weekly intensity in Europe during the 2013/2014 epidemic period is represented in Figure 3 

and in the animated supplementary material S2. The epidemic period started in Europe in 

January 2014 in Poland, Greece and Spain. Data from Poland show an increase of the weekly 

rates in the last two seasons with relative high pre-epidemic rates, as happens in countries 

reporting ARI, which could explain the early start of the epidemic period in this country. The 

intensity was between low and medium, and only Greece reached high intensity level in 

weeks 7 to 9/2014.  

 

Discussion 

Estimated rates based on ILI and ARI consultations showed great variability across countries, 

most likely due to different health systems, healthcare-seeking behavior and surveillance 

schemes, including case definitions15 and virological surveillance.16 The WHO Regional 

Office for Europe and the ECDC receive weekly information on ILI and/or ARI from 

surveillance systems using either population or consultation denominators as well as 

qualitative indicators such as intensity, trend and geographical spread, by country. 

Nevertheless, comparing countries is difficult despite efforts to standardize and remains a 

challenge for global influenza surveillance. 
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The search for a gold standard epidemic threshold and intensity indicators has been long-

standing, particularly since sentinel surveillance systems were put in place in Europe. 

However, there is no final consensus on the method, in spite of the demands of international 

organizations and country authorities. Most of the methods implemented to model influenza 

seasons use ad hoc discretionary parameters to establish the epidemic period, 12, 17-20 which is 

one of the major constraints to comparability. 

In this study, we have used defined criteria to calculate epidemic and intensity thresholds, 

regardless of the type and quality of the data and their fit to the model. The data suggest that 

intra-country ARI epidemic rates had fewer variations than ILI rates (Figures S1a), 

suggesting greater stability of ARI incidence, according to the multiple origins of such 

infections.  Consequently, variance is lower, confidence limits (particularly at 90 and 97.5 

CI) are narrower, and ARI intensity thresholds more stable than with ILI (Figures S1b). In 

contrast, ARI pre-epidemic rates usually vary more, raising epidemic thresholds. 

Epidemic and intensity thresholds vary according to the historical rates in each country with 

important differences, as observed, for instance, in Belgium and Sweden. Although this is an 

expected finding, these thresholds describe the shape of the epidemic waves and point out the 

necessity of a standard way to make comparisons. Epidemic thresholds are also influenced by 

the quality of the surveillance system. Countries with large variations in pre-epidemic ILI 

rates had high epidemic thresholds which, in the case of Romania, were higher than the 

medium intensity threshold. Additionally, the extreme variations in ILI peaks increased the 

upper confidence limits of the intensity thresholds, as observed in Lithuania, the United 

Kingdom (Scotland) and, again, in Romania and Slovakia. 
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Although the season peak rate is not the only indicator of seasonal intensity, it is useful for 

assessing and comparing either intra or inter-country variations.  Other intensity measures 

(such as the season-cumulative rate or the area under the epidemic period curve) could be 

useful for comparing seasons and countries, but they are unhelpful for monitoring weekly 

intensity in real time, which is a surveillance priority.  

MEM translates quantitative rates (or percentages of consultations) into a standardized 

qualitative intensity values which permit assessing inter-country differences. ILI peak rates -

as different as 307.2 in Belgium, 16.0 in Lithuania and 16.7 in Sweden in 2013/2014- were 

all classified as low intensity. Similarly, Luxemburg, with a peak of 3.1 ILI cases per 100 

consultations, and Hungary, with a peak of 263.8 ILI consultations per 100.000 population, 

would both be classified as low intensity in 2013/2014. In contrast, MEM considered the ILI 

rate of 356.6 in Norway in 2012/2013 to be very high, and 380.3 in Belgium in 2007/2008 as 

low. 

ILI intensity thresholds tended to decline as a consequence of the general trend of influenza 

in the last decade in Europe. However, an intense season could increase variability, raise 

intensity thresholds, and lead to similar rates qualifying as medium in one season and high in 

the following one, as occurred in Albania with 553.2 and 550.9 in 2006/2007 and 2007/2008 

respectively, reflecting the general trend and locating the current season intensity in the 

epidemic context of the past years. From the geographical point of view, rates in some large 

countries could vary considerably from one region to another.21 In these countries, such as the 

Russian Federation for instance, the thresholds should be calculated at the regional level to 

give more accurate information. 
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The number of seasons included in the calculation, however, remains a point of discussion. 

The minimum number for obtaining stable thresholds was established at five, and the 

maximum was limited to 10, in order to remain in the latest trend, quite changing in some 

European countries.22,23 The pandemic season 2009/2010 was omitted because of its special 

surveillance characteristics with aberrant rate estimates in some countries. MEM thresholds 

must be updated on a yearly basis which, more than an annoyance, is an opportunity to 

include the latest trend.   

The cut points are just a reference for comparison and do not affect the meaning of the 

results. The confidence intervals (40%, 90% and 97.5%) used by MEM to establish the 

intensity limits have been selected after a descriptive analysis of all seasons and countries and 

a final agreement on the better distribution of the intensity levels in Europe. 24  

 
Some of the principal limitations of this method are associated with changes of the 

surveillance system or in access to primary are, but these problems are common to all 

modeling approaches. MEM detects erroneous or outlier data in the series (as in the 

2009/2010 pandemic season) allowing to decide whether or not to include them in the 

calculation.  

Other quantitative indicators could also assess the intensity. The cumulative ILI or ARI 

incidence rate in a season would be one possibility. However, this rate can only be estimated 

at the end of the season, which limits its use in monitoring. Moreover, since the duration of 

the epidemic periods is quite similar, particularly in the case of ILI, weekly intensity rates 

(including the peak rate) are a good proxy for the overall intensity of one season. 
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New approaches for intensity assessment should include virological information to confirm 

and quantify virus circulation and to predict epidemic size.25 The percentage of influenza 

virus detection could be included for assessing ILI epidemic intensity, as some authors26 have 

already done, as well as standard registers for studying the severity of cases. Nevertheless, 

assuming that these figures could reliably reflect the epidemic activity in a country, these 

indicators are conditioned by the health system, health resources, lab capacity and health 

practice, which makes comparison almost impossible. In the 2013-14 season, principal 

influenza strains circulating in Europe were A/California/7/2009 (H1N1)-like (58% of all 

isolations), A/Texas/50/2012 (H3N2)-like (38%) and type B/Yamagata lineage viruses (4%), 

and no major differences were observed between countries that could explain the weekly rate 

variations.  

Although MEM was primarily developed for modeling ILI data, it has been used successfully 

with ARI data.14 MEM thresholds suggest that ARI waves are quite different from ILI ones, 

with higher epidemic thresholds and shorter range among intensity thresholds. ILI, mainly 

caused by the influenza virus, has much higher epidemic waves than ARI and lower and 

stable pre epidemic weekly rates. A large distance from epidemic threshold to very high 

intensity threshold in ILI is consistent with this (high range between thresholds). On the 

contrary, ARI is caused by a wide number of different microorganisms which leads to a great 

variation in pre-epidemic rates and to low epidemic waves with similar shapes each year (low 

range between thresholds).In these cases, complementary virological information could be 

necessary for determining the start of the epidemic wave to avoid false alarms. Laboratory-

confirmed respiratory infection outbreaks or any important increase of positive swabs should 

be monitored to evaluate the overall influenza epidemic situation.  

Intensity, understood as the level of the population consultation rates or the percentage of ILI 

or ARI primary care consultations, is not synonymous with activity or severity, but is one of A
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the most valid and reliable indicators for the impact of influenza on the population. 

Comparing intensity across seasons or countries is essential for understanding the epidemic 

patterns of seasonal epidemics and future pandemics, and for evaluating control measures, 

such as the effectiveness of vaccination campaigns. Consequently, an automated standardized 

model for comparison should replace the subjective intensity reports in surveillance systems 

at national and international levels. 

 

References 

1.  Molinari NA, Ortega-Sanchez IR, Messonnier ML, et al. The annual impact of 
seasonal influenza in the US: measuring disease burden and costs. Vaccine 2007; 
25:5086–96.  

2.  Nicholson KG, Wood JM, Zambon M. Influenza. Lancet 2003; 362:1733–45.  

3.  Fendrick AM, Monto AS, Nightengale B, Sarnes M. The economic burden of non-
influenza-related viral respiratory tract infection in the United States. Arch Intern Med 
2003;163:487–94.  

4.  Cooper RJ, Hoffman JR, Bartlett JG, et al. Principles of appropriate antibiotic use for 
acute pharyngitis in adults: Background. Ann Intern Med 2001; 134: 509-517. 

5.  WHO. Vaccines against influenza WHO position paper – November 2012. Weekly 
epidemiological record 2012; 87: 461–476.  

6.  WHO Regional Office for Europe. Guidance for sentinel influenza surveillance in 
humans [Internet]. Copenhagen. [cited 2014 Apr 15]. Available from: 
http://www.euro.who.int/__data/assets/pdf_file/0020/90443/E92738.pdf 

7.  Pebody RG, Green HK, Andrews N et al. Uptake and impact of a new live attenuated 
influenza vaccine programme in England: early results of a pilot in primary school-age 
children, 2013/14 influenza season. Euro Surveill [Internet]. 2014 Jan [cited 2014 Oct 
7];19(22). Available from: http://www.ncbi.nlm.nih.gov/pubmed/24925457 

8.  WHO Regional Office for Europe, ECDC. Flu News Europe. System description. 
[Internet].  Copenhagen. [cited 2015 Apr 10]. Available from: 
http://www.flunewseurope.org/SystemDescription 9. CDC. Overview of Influenza 
Surveillance in the United States. Atlanta. [cited 2014 Apr 13]; Available from: 
http://www.cdc.gov/flu/pdf/weekly/overview.pdf 

A
cc

ep
te

d
 A

rt
ic

le
 

 

 



This article is protected by copyright. All rights reserved. 

10.  Serfling RE. Methods for current statistical analysis of excess pneumonia-influenza 
deaths. Public Health Rep 1963;78:494–506.  

11.  Watts CG, Andrews RM, Druce JD, Kelly H A. Establishing thresholds for influenza 
surveillance in Victoria. Aust N Z J Public Health. 2003;27:409–12.  

12.  Cowling BJ, Wong IOL, Ho L-M, Riley S, Leung GM. Methods for monitoring 
influenza surveillance data. Int J Epidemiol. 2006 Oct;35:1314–21.  

13.  Cooper DL, Verlander NQ, Elliot A J, Joseph C A, Smith GE. Can syndromic 
thresholds provide early warning of national influenza outbreaks? J Public Health 
2009;31:17–25.  

14.  Vega T, Lozano JE, Meerhoff T, et al. Influenza surveillance in Europe: establishing 
epidemic thresholds by the moving epidemic method. Influenza Other Respi Viruses. 
2013;7:546–58.  

15.  Aguilera JF, Paget WJ, Mosnier A, et al. Heterogeneous case definitions used for the 
surveillance of influenza in Europe. Eur J Epidemiol 2003;18:751–4.  

16.  Meerhoff TJ, Paget WJ, Aguilera J-F, van der Velden J. Harmonising the virological 
surveillance of influenza in Europe: results of an 18-country survey. Virus Res 
[Internet]. 2004 Jul [cited 2014 Jun 5];103(1-2):31–3. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/15163485 

17.  CDC. Update: Influenza Activity --- United States, August 30, 2009--March 27, 2010, 
and Composition of the 2010--11 Influenza Vaccine. Atlanta. [cited 2014 Apr 13]; 
Available from: http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5914a3.htm 

18.  Tsui FC, Wagner MM, Dato V, Chang CC. Value of ICD-9 coded chief complaints for 
detection of epidemics. Proc AMIA Symp. 2001:711–5.  

19.  Simonsen L, Reichert TA, Viboud C, Blackwelder WC, Taylor RJ, Miller MA. Impact 
of influenza vaccination on seasonal mortality in the US elderly population. Arch 
Intern Med 2005; 165:265–72.  

20.  Quenel P, Dab W, Hannoun C, Cohen JM. Sensitivity, specificity and predictive 
values of health service based indicators for the surveillance of influenza A epidemics. 
Int J Epidemiol. 1994;23:849–55.  

21.  Skog L, Linde A, Palmgren H, Hauska H and Elgh F. Spatiotemporal characteristics of 
pandemic influenza. BMC Infect Dis 2014;14:378. doi:10.1186/1471-2334-14-378 

22.  Dijkstra F, Donker GA, Wilbrink B, Van Gageldonk-Lafeber AB, Van Der Sande MA. 
Long time trends in influenza-like illness and associated determinants in The 
Netherlands. Epidemiol Infect 2009;137:473–9.  

23.  Fleming DM, Elliot AJ. Lessons from 40 years’ surveillance of influenza in England 
and Wales. Epidemiol Infect [Internet]. 2008 Jul [cited 2014 Mar 19];136(7):866–75. 
Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2870877/ A
cc

ep
te

d
 A

rt
ic

le
 

 

 



This article is protected by copyright. All rights reserved. 

24.  Vega T, Lozano J, Meerhoff T, Influenza Qualitative Indicators WG. Quantification of 
qualitative influenza indicators used in EuroFlu and TESSy. WHO Collaborative 
Activities [Internet]. 2012 Nov [cited 2014 Apr 13];WHO Registration no. 
2012/227590‐0. Available from: 
http://www.saludcastillayleon.es/profesionales/es/centinelas/informe-indicadores-
cualitativos-actividad-gripal. 

25.  Goldstein E, Cobey S, Takahashi S, Miller JC, Lipsitch M. Predicting the epidemic 
sizes of influenza A/H1N1, A/H3N2, and B: A statistical method. PLoS Med 
[Internet]. 2011 Jul [cited 2014 Apr 13];8(7):e1001051. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3130020/ 

26.  Tay EL, Grant K, Kirk M, Mounts A, Kelly H. Exploring a Proposed WHO Method to 
Determine Thresholds for Seasonal Influenza Surveillance. PLoS One. 
2013;8(10):e77244.  doi:10.1371/journal.pone.0077244. 

Authors’ contributions 

Vega and Lozano designed the study. Vega wrote the first draft and Lozano validated the data 

and developed the statistical approach. Meerhoff, Jorgensen, Snacken, Beauté, Brown and 

Ortiz de Lejarazu participated in the interpretation of the data outputs and the discussion of 

the article. Mossong, Nielsen, Domegan, Larrauri and Born contributed to the understanding 

of the local results and reviewed the text. All the authors participated in article preparation, 

and approved the final manuscript.  

Sources of Funding 

This work has been funded by the national and international public institutions and the 

Regional Health Department of Castilla y León (Spain) 

Acknowledgements 

Country Collaborators by alphabetical country name: 

• Albania. Institute of Public Health (Tirana): Dritan Ulqinaku. 

• Belgium. Scientific Institute of Public Health (Brussels): Nathalie Bossuyt. 

• Denmark. Statens Serum Institute (Copenhagen): Jens Nielsen. 

A
cc

ep
te

d
 A

rt
ic

le
 

 

 



This article is protected by copyright. All rights reserved. 

• Estonia. Estonian Health Board. Department of CD surveillance and control. Influenza 

Centre (Tallinn): Olga Sadikova 

• France. Reseau des GROG (Paris): Jean Marie Cohen and Anne Mosnier. Institut de 

Veille Sanitaire (Paris): Isabelle Bonmarin. 

• Greece. Hellenic Centre for Disease Control and Prevention (Athens): Theodore Lytras. 

• Hungary. National Center for Epidemiology, Department of Communicable Diseases 

Epidemiology (Budapest): Molnár Zsuzsanna. 

• Ireland. Health Protection Surveillance Centre, (Dublin): Lisa Domegan, Joan O’Donnell 

and Darina O’Flanagan   

• Israel. The Israel Center for Disease Control (Tel Hashomer): Zalman Kaufman, Michal 

Bromberg and the Maccabi Health Services, Israel. 

• Kazakhstan. The State Sanitary Epidemiological surveillance committee (Bishkek): 

Ainagul Kuatbaeva. 

• Kyrgyzstan. Department of State Sanitary Epidemiological Surveillance Ministry of 

Health of the Kyrgyz Republic (Bishkek): Kaliya Kasymbekova, and Zuridin Nurmatov.  

• Lithuania. Centre for Communicable Diseases and AIDS (Vilnius): Eglė Orechovienė  

and Nerija Kupreviciene. 

• Luxembourg. Laboratoire National de Santé (Luxembourg) : Joël Mossong and Matthias 

Opp. 

• Norway. Norwegian Institute of Public Health (Oslo): Siri H. Hauge. Olaf Hungnes Bjørn 

G. Iversen.  

• Poland. Department of Influenza Research. National Influenza Center, National Institute 

of Public Health-National Institute of Hygiene (Warsaw): Karolina Bednarska  

• Portugal. Departamento de Epidemiologia. Instituto Nacional de Saúde Dr. Ricardo Jorge 

(Lisboa): Baltazar Nunes. A
cc

ep
te

d
 A

rt
ic

le
 

 

 



This article is protected by copyright. All rights reserved. 

• Romania. National Center for Surveillance and Control of Communicable Diseases, 

National Institute for Public Health (Bucharest): Rodica Popescu and Odette Popovici.  

• Russian Federation. Research Institute of Influenza. Ministry of Healthcare and Social 

Development of Russian Federation (St. Petersburg): Anna Sominina, Karpova Ludmila 

and Stolyrov Kirill.  

• Serbia. Institute of Public Health of Serbia (Belgrade): Dragana Dimitrijevic. 

• Slovakia. Epidemiology Department. Public Helath Authority of the Slovak Republic 

(Bratislava): Jan Mikas. 

• Spain. Carlos III Health Institute (Madrid): Concha Delgado, Silvia Jiménez-Jorge and 

Amparo Larrauri Camara, on behalf of the Spanish Influenza Surveillance System. 

• Switzerland. Federal Office of Public Health. Directorates of Public Health. Division of 

Communicable Diseases (Bern):  Rita Born.  

• The Netherlands. NIVEL Primary Care Database, Sentinel Practices (Utrecht): Gé A. 

Donker. 

• United Kingdom:  

England. Health Protection Agency (London): Richard Pebody and Helen Green; Royal 

College of General Practitioners. University of Surrey,  (Guildford): Simon de Lusignan. 

Northern Ireland. Public Health Agency (Belfast): Cathriona Kearns and Brian Smith. 

Scotland. NHS National Services Scotland. Health Protection Scotland (Glasgow): Diogo 

Marques, Arlene J. Reynolds, Jim McMenamin and Beatrix von Wissmann. 

• Ukraine. L.V.Gromashevsky Institute of Epidemiology & Infectious Diseases. Academy 

of Medical Science of Ukraine (Kiev): Alla Mironenko. 

We wish to thank Julia Fitzner, from WHO Head Quarters, Geneva, Switzerland, for her 
support and help, as well as all the doctors, local epidemiologists and other health 
professionals who contribute with their daily work to the influenza surveillance system 
through Europe.  
 A
cc

ep
te

d
 A

rt
ic

le
 

 

 



This article is protected by copyright. All rights reserved. 

Table 1. Countries, type of reported data and seasons included in the study  

Country Data type No. of seasons* Seasons 

Belgium ILI weekly rates 14 2000/01-2013/14 

Denmark ILI weekly rates 18 1996/97-2013/14 

Estonia ILI weekly rates 9 2005/06-2013/14

Greece ILI % of consultations 10 2004/05-2013/14 

Hungary ILI weekly rates 11 2003/04-2013/14 

Ireland ILI weekly rates 14 2000/01-2013/14 

Israel ILI weekly rates 11 2003/04-2013/14

Lithuania ILI weekly rates 9 2005/06-2013/14 

Luxembourg ILI % of consultations 11 2003/04-2013/14 

Norway ILI weekly rates 9 2005/06-2013/14 

Poland ILI weekly rates 13 2001/02-2013/14

Portugal ILI weekly rates 17 1997/98-2013/14 

Romania ILI weekly rates 10 2004/05-2013/14 

Serbia ILI weekly rates 8 2006/07-2013/14 

Slovakia ILI weekly rates 8 2006/07-2013/14 

Spain ILI weekly rates 18 1996/97-2013/14 

Sweden ILI weekly rates 10                  2000/01-2002/03, 2006/07-2013/14 

Switzerland (con) ILI % of consultations 18 1996/97-2013/14 

Switzerland (pop) ILI weekly rates 14 2000/01-2013/14 

The Netherlands ILI weekly rates 18 1996/97-2013/14

United Kingdom (ENG) ILI weekly rates 18 1996/97-2013/14 

United Kingdom (NIR) ILI weekly rates 13 2001/02-2013/14 

United Kingdom (SCT) ILI weekly rates 11 1996/97-2013/14 

Albania ARI weekly rates 15 1999/00-2013/14

France ARI weekly rates 18 1996/97-2013/14 

Kazakhstan ARI weekly rates 12 2002/03-2013/14 

Kyrgyzstan ARI weekly rates 9 2005/06-2013/14 

Romania ARI weekly rates 9 2005/06-2013/14

Russian Federation ARI weekly rates 18 1996/97-2013/14 

Ukraine ARI weekly rates 18 1996/97-2013/14 

 
ILI: Influenza-like Illness 
ARI: Acute respiratory infection 
*Number of seasons available for the study. 
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Table 2a. Epidemic and intensity thresholds by season and country reporting influenza-like illness 
(ILI) consultation rate, 2001/202 to 2013/2014. 
 
 

Country 2001/ 
2002 

2002/ 
2003 

2003/ 
2004 

2004/
2005 

2005/
2006 

2006/
2007 

2007/
2008 

2008/
2009 

2009/
2010 

2010/ 
2011 

2011/ 
2012 

2012/
2013 

2013/
2014 

Epidemic threshold 
Medium intensity  threshold 
High  intensity  threshold 
Very high intensity  threshold  

          

Belgium- 

- - - - 167.0 168.2 172.1 170.5 176.5 176.5 173.0 168.9 178.5
- - - - 371.7 390.2 430.6 413.6 463.5 463.5 462.1 495.1 499.8
- - - - 702.5 700.7 770.9 732.9 861.1 861.1 831.8 821.5 855.4
      930.8 907.6 997.3 943.8 1132.2 1132.2 1078.7 1027.5 1084.7

Denmark 

179.6 177.4 176.3 171.7 170.7 166.6 160.0 160.7 135.6 135.6 135.5 115.2 114.8
290.6 274.7 294.1 295.1 298.9 290.1 277.4 250.1 235.6 235.6 235.4 191.1 194.6
482.0 489.4 518.6 506.5 521.7 502.1 473.3 497.2 413.4 413.4 412.8 415.1 420.7
602.7 631.7 666.3 643.2 667.3 639.9 599.3 673.6 530.1 530.1 529.2 584.9 591.6

Estonia 

- - - - - - - - - - 7.4 8.2 9.6
- - - - - - - - - - 14.6 15.0 17.0
- - - - - - - - - - 53.5 48.8 51.2
- - - - - - - - - - 95.0 82.1 83.3

Greece* 

- - - - - - - - 1.4 1.4 1.6 1.8 1.8
- - - - - - - - 3.5 3.5 3.9 4.4 4.2
- - - - - - - - 5.0 5.0 5.9 6.6 6.4

                5.9 5.9 7.1 8.0 7.8

Hungary 

- - - - - - - 146.0 149.9 149.9 149.8 146.3 145.4
- - - - - - - 283.4 327.6 327.6 373.0 365.4 389.0
- - - - - - - 595.6 620.9 620.9 672.5 644.8 660.8
- - - - - - - 826.9 823.6 823.6 872.7 828.7 835.2

Ireland 

- - - - 26.0 25.5 25.5 24.7 24.6 24.6 24.6 19.2 18.5
- - - - 40.0 43.8 47.9 46.7 53.9 53.9 58.3 52.1 57.1
- - - - 94.3 96.0 98.4 93.1 107.1 107.1 130.2 115.3 114.2
- - - - 137.7 135.8 135.3 126.4 145.1 145.1 185.6 163.8 155.2

Israel 

- - - - - - - 28.9 28.8 28.8 34.3 33.4 36.2
- - - - - - - 107.1 110.2 110.2 129.0 117.0 128.7
- - - - - - - 241.3 236.6 236.6 275.6 260.8 281.1
- - - - - - - 345.4 331.7 331.7 385.5 371.7 397.0

Lithuania 

- - - - - - - - - - 11.2 11.2 14.2
- - - - - - - - - - 96.8 75.1 99.9
- - - - - - - - - - 291.0 354.7 443.7
- - - - - - - - - - 473.3 704.3 857.9

Luxembourg* 

- - - - - - - 1.4 1.5 1.5 1.7 1.7 1.8
- - - - - - - 2.8 3.3 3.3 4.2 4.1 4.8
- - - - - - - 6.4 7.3 7.3 9.0 8.6 9.5
- - - - - - - 9.3 10.3 10.3 12.7 11.9 12.9

Norway 

- - - - - - - - - - 52.3 54.0 66.0
- - - - - - - - - - 140.6 146.7 160.2
- - - - - - - - - - 239.2 238.4 266.9
- - - - - - - - - - 302.5 295.5 334.5

Poland 

- - - - - 109.6 111.9 117.2 112.7 112.7 112.8 121.1 139.2
- - - - - 126.7 146.3 156.4 167.3 167.3 180.4 178.8 229.4
- - - - - 576.0 597.5 583.9 594.3 594.3 584.2 549.1 598.1
- - - - - 1124.8 1112.8 1045.3 1040.8 1040.8 981.9 901.4 913.6
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Country 2001/ 
2002 

2002/
2003

2003/
2004

2004/
2005

2005/
2006

2006/
2007

2007/
2008

2008/
2009

2009/ 
2010 

2010/ 
2011 

2011/
2012

2012/
2013

2013/
2014

Epidemic threshold 
Medium intensity  threshold 
High  intensity  threshold 
Very high intensity  threshold  

                

Portugal 

- 19.1 19.7 20.6 21.6 22.6 22.3 22.9 31.2 31.2 30.3 31.6 32.8
- 28.0 29.5 35.6 40.0 39.7 42.5 48.1 48.6 48.6 60.0 70.0 66.2
- 94.7 93.6 120.5 139.5 136.0 141.5 144.2 149.9 149.9 147.1 161.6 151.4
 - 162.2 156.0 206.5 242.4 234.3 240.8 234.4 246.6 246.6 218.8 233.9 218.2

Romania 

- - - - - - - - 5.3 5.3 14.1 13.9 13.1
- - - - - - - - 6.9 6.9 14.1 13.9 13.1
- - - - - - - - 21.0 21.0 37.1 34.6 31.1
- - - - - - - - 34.4 34.4 68.7 62.7 54.5

Serbia 

- - - - - - - - - - - 103.6 100.5
- - - - - - - - - - - 149.1 163.8
- - - - - - - - - - - 291.8 302.6
- - - - - - - - - - - 392.6 396.8

Slovakia 

- - - - - - - - - - - 264.4 265.1
- - - - - - - - - - - 398.8 434.3
- - - - - - - - - - - 792.8 832.3
- - - - - - - - - - - 1074.0 1109.6

Spain 

81.8 81.0 80.7 78.7 80.6 78.0 76.0 69.6 54.7 54.7 54.9 58.4 58.9
151.5 173.2 166.6 168.6 191.8 186.1 184.6 178.7 168.9 168.9 160.2 204.4 196.6
575.7 609.4 566.3 528.7 609.3 564.4 558.6 539.5 487.7 487.7 431.0 365.6 332.2

1038.7 1062.7 972.6 876.3 1015.7 921.5 911.3 879.2 779.3 779.3 667.5 472.9 418.8

Sweden 

- - - - - - 6.2 6.4 6.5 6.5 6.7 8.7 8.6
- - - - - - 16.2 16.5 17.5 17.5 17.7 19.8 20.0
- - - - - - 41.0 38.3 37.6 37.6 36.3 39.5 38.6
- - - - - - 61.9 55.5 52.8 52.8 49.8 53.6 51.5

Switzerland (con)* 

1.2 1.2 1.2 1.2 1.2 1.2 1.1 1.0 0.9 0.9 0.9 0.9 0.9
4.0 4.2 4.4 4.3 4.6 4.1 4.0 3.7 3.6 3.6 3.4 3.4 3.4
8.0 7.6 7.3 7.2 7.4 7.8 7.5 7.1 6.5 6.5 5.6 5.7 5.9

10.7 10.0 9.2 9.1 9.2 10.3 10.0 9.4 8.4 8.4 7.0 7.1 7.5

Switzerland (pop) 

- - - - 65.4 64.9 66.8 65.1 67.1 67.1 68.1 66.5 72.9
- - - - 258.9 241.3 265.1 265.0 294.5 294.5 292.9 279.9 282.8
- - - - 423.0 438.1 452.9 438.4 486.4 486.4 472.2 478.3 492.3
- - - - 525.5 570.3 573.9 547.6 607.1 607.1 583.2 606.2 629.0

The Netherlands 

54.7 55.6 56.1 57.8 60.3 58.9 56.9 56.8 50.8 50.8 49.0 49.2 52.4
118.7 122.3 111.7 113.9 125.9 125.4 110.1 101.6 99.0 99.0 91.1 91.1 92.2
279.5 269.2 276.5 267.6 292.3 279.3 247.7 238.5 224.9 224.9 175.4 175.9 180.6
408.1 381.4 412.7 390.4 424.0 397.7 354.6 347.7 323.2 323.2 234.4 235.3 243.0

United Kingdom (ENG) 

42.1 41.7 41.6 40.6 40.4 39.2 37.5 28.5 25.5 25.5 19.3 16.1 15.3
86.3 77.5 66.9 64.5 62.2 58.8 51.2 46.5 42.5 42.5 41.7 35.6 34.2

192.9 196.1 203.8 185.7 190.9 176.4 134.1 130.0 98.4 98.4 78.2 75.1 72.9
275.2 295.5 333.4 296.2 313.4 286.7 205.2 204.9 142.6 142.6 103.3 104.4 101.9

United Kingdom (NIR) 

- - - - - 41.6 54.7 53.8 52.6 52.6 52.5 52.4 52.1
- - - - - 61.1 72.2 73.7 79.8 79.8 90.0 79.3 85.7
- - - - - 122.6 166.6 163.3 182.7 182.7 219.0 213.0 209.7
- - - - - 166.8 241.0 232.2 263.3 263.3 324.3 329.6 311.4

United Kingdom (SCT) 

- - - - - - - 39.0 42.4 42.4 43.0 41.3 43.2
- - - - - - - 92.5 105.8 105.8 120.4 83.6 84.2
- - - - - - - 171.8 211.3 211.3 235.0 296.3 307.4
- - - - - - - 225.7 286.9 286.9 315.9 518.3 544.8

*Percentage of consultation due to ILI 
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Table 2b.Epidemic and intensity thresholds by season and country reporting acute respiratory 
infection (ARI) consultation rate, 2001/202 to 2013/2014. 
 

Country 2001/ 
2002 

2002/ 
2003 

2003/ 
2004 

2004/ 
2005 

2005/
2006 

2006/ 
2007 

2007/ 
2008 

2008/
2009 

2009/ 
2010 

2010/ 
2011 

2011/ 
2012 

2012/ 
2013 

2013/
2014 

Epidemic threshold 
Medium intensity  threshold 
High  intensity  threshold 
Very high intensity  threshold 
 

          

Albania 

- - - 522.9 530.1 526.2 526.8 521.7 512.0 512.0 472.7 451.3 413.8

- - - 569.4 568.0 553.4 547.2 554.0 544.2 544.2 529.1 527.1 519.2

- - - 673.1 670.4 680.7 669.1 669.6 662.0 662.0 632.8 626.8 613.0

- - - 724.7 721.3 746.0 731.3 728.1 721.8 721.8 684.9 676.6 659.7

France 

2255.4 2250.3 2274.4 2274.4 2265.3 2240.2 2277.9 2277.9 2225.3 2225.3 2197.4 2197.4 2143.0

3165.9 3285.2 3332.1 3393.4 3512.2 3458.1 3359.9 3266.6 3187.8 3187.8 3116.4 3087.0 3050.7

4077.0 4179.0 4199.0 4268.0 4420.2 4351.5 4187.8 4208.5 4033.5 4033.5 3958.2 3983.2 3872.9

4559.1 4647.9 4650.9 4723.2 4893.1 4816.7 4616.0 4707.2 4475.5 4475.5 4399.4 4458.2 4303.7

Kazakhstan 

- - - - - - 231.9 231.7 233.8 233.8 231.2 234.6 233.5

- - - - - - 376.9 378.4 384.7 384.7 379.3 377.8 357.3

- - - - - - 730.4 721.9 727.3 727.3 693.7 713.7 685.7

- - - - - - 978.6 960.4 963.8 963.8 905.8 945.5 914.7

Kyrgyzstan 

- - - - - - - - - - 77.4 75.2 73.9

- - - - - - - - - - 106.7 115.0 114.0

- - - - - - - - - - 191.6 205.0 210.1

- - - - - - - - - - 248.1 264.6 275.3

Romania 

- - - - - - - - - - 697.4 794.3 796.9

- - - - - - - - - - 772.3 807.6 844.5

- - - - - - - - - - 932.2 949.2 977.8

- - - - - - - - - - 1013.0 1019.5 1043.2

Russian Federation 

716.1 716.9 716.7 715.8 720.7 718.0 716.2 713.5 695.7 695.7 700.4 675.5 691.2

1016.2 1017.1 1071.0 1045.0 1043.6 1009.9 972.1 948.1 911.3 911.3 912.6 888.8 902.7

1429.0 1427.9 1467.3 1428.5 1452.8 1425.6 1342.5 1328.9 1162.1 1162.1 1178.1 1172.2 1196.0

1661.4 1658.9 1686.3 1640.2 1681.6 1660.2 1548.3 1542.7 1293.9 1293.9 1318.9 1324.8 1354.4

Ukraine 

675.6 682.8 682.8 703.4 702.7 693.6 691.3 685.9 643.0 643.0 623.2 591.0 588.0

946.6 943.1 1013.2 961.1 999.8 939.6 934.1 918.8 847.8 847.8 808.9 763.6 755.6

1469.2 1469.9 1567.7 1516.6 1572.9 1548.4 1531.3 1528.9 1382.6 1382.6 1218.3 1110.8 1109.0

1784.3 1788.4 1901.3 1855.5 1921.6 1930.9 1905.2 1914.7 1716.2 1716.2 1460.0 1310.9 1314.0
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Table 3a. Highest influenza-like illness (ILI) weekly consultation rate intensity by season and country 
(colors indicate the ILI intensity level corresponding to the highest rate in the season), 2001/202 to 
2013/2014. 

 

  2001/ 
2002 

2002/ 
2003 

2003/ 
2004 

2004/ 
2005 

2005/ 
2006 

2006/ 
2007 

2007/ 
2008 

2008/ 
2009 

2009/ 
2010 

2010/ 
2011 

2011/ 
2012 

2012/ 
2013 

2013/ 
2014 

Belgium 387.6 785.3 380.3 875.9 775.8 491.3 530.6 1025.9 307.2
Denmark 224.2 449.2 450.2 315.9 265.6 280.3 129.7 279.9 421.5 281.9 75.0 241.1 94.6
Estonia 15.5 30.0 18.4
Greece* 8.4 7.8 7.2 3.4 7.3
Hungary 428.1 458.2 587.9 395.6 405.4 263.8
Ireland 82.5 67.6 49.1 120.6 201.3 202.1 41.3 59.7 54.1
Israel 98.2 228.6 256.5 75.4 188.5 133.3
Lithuania 56.3 378.4 16.0
Luxembourg* 7.7 8.6 10.9 4.9 10.2 3.1
Norway 157.2 356.6 66.2
Poland 265.8 166.1 456.4 353.0 232.0 256.2 560.2 464.5
Portugal 42.5 104.7 173.6 30.2 100.2 61.9 165.8 125.8 95.1 141.3 71.0 80.7
Romania 7.5 71.0 7.0 9.3 6.2
Serbia 235.2 99.0
Slovakia 616.7 212.6
Spain 399.3 139.4 222.2 541.4 175.4 259.7 202.8 217.5 371.9 239.6 250.9 229.2 294.2
Sweden 17.6 25.3 34.8 23.1 37.9 26.9 16.7
Switzerland (con)* 4.3 4.3 6.7 6.1 2.1 4.0 3.4 5.6 5.3 3.6 2.9 5.7 1.8
Switzerland (pop) 176.2 343.9 316.0 515.1 461.8 306.2 214.1 491.7 147.4
The Netherlands 124.2 66.3 172.3 240.0 145.3 81.7 71.5 147.9 189.4 105.9 78.0 153.5 73.0
United Kingdom (ENG 46.2 30.6 62.2 40.7 43.7 44.8 32.0 53.1 155.3 124.4 20.2 32.7 8.7
United Kingdom (NIR) 204.2 81.0 196.5 280.6 263.5 36.3 87.0 39.2
United Kingdom (SCT) 325.0 208.5 246.7 18.2 52.1 21.5
 

No estimates Baseline level Low intensity level Medium intensity level High intensity level Very high intensity level 

 

*Percentage of consultation due to ILI 

A
cc

ep
te

d
 A

rt
ic

le
 

 

 



This article is protected by copyright. All rights reserved. 

3b. Highest acute respiratory infections (ARI) weekly consultation rate intensity by season and 
country (colors indicate the ARI intensity level corresponding to the highest rate in the season) , 
2001/202 to 2013/2014. 

  2001/ 
2002 

2002/ 
2003 

2003/ 
2004 

2004/ 
2005 

2005/ 
2006 

2006/ 
2007 

2007/ 
2008 

2008/ 
2009 

2009/ 
2010 

2010/ 
2011 

2011/ 
2012 

2012/ 
2013 

2013/ 
2014 

Albania 586.4 469.0 553.2 550.9 489.1 517.8 503.6 676.9 516.7 545.3
France 4006.1 3298.4 4187.4 4488.5 3205.9 3360.6 2797.3 3392.9 3139.1 3088.8 2667.4 3387.8 2272.2
Kazakhstan 382.4 399.0 592.6 417.9 290.7 253.9 185.2
Kyrgyzstan 180.4 82.5 95.1
Romania 945.5 979.2 850.3
Russian Federation 907.5 1355.3 1007.9 901.7 850.2 1026.0 849.1 965.8 1399.3 1445.8 778.0 1074.8 776.0
Ukraine 756.1 1454.2 760.6 931.0 661.4 1156.5 832.8 693.7 1501.1 874.2 684.5 690.4 687.6
 

 

No estimates Baseline level Low intensity level Medium intensity level High intensity level Very high intensity level 

 

Figure 1. MEM graph model with epidemic and intensity thresholds, intensity levels and the 
weekly ILI/ARI rate.  

 

 

 

Legend: 

Very high intensity level weekly rate > very high intensity threshold 
High intensity level High intensity threshold < weekly rate < very high intensity threshold 
Medium intensity level medium intensity threshold < weekly rate < high intensity threshold 
Low intensity level epidemic threshold < weekly rate < medium intensity threshold 
Baseline level weekly rate < epidemic threshold 

 

Figure 2a. Intensity levels and highest weekly ILI rate by country in the 2013-2014 season. 

Figure 2b. Intensity levels and highest weekly ARI rate by country in the 2013-2014 season. 

 

Figure 3. Weekly ILI/ARI intensity levels in Europe 2013-14 during the epidemic period (weeks 
01/2014 to 15/2014). 
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