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Abstract

Background: The world has recently experienced the first influenza pandemic of the 21st century that lasted 14
months from June 2009 to August 2010. This study aimed to compare the timing, geographic spread and
community impact during the winter wave of influenza pandemic A (H1N1) 2009 to historical influenza seasons in
countries of the WHO European region.

Methods: We assessed the timing of pandemic by comparing the median peak of influenza activity in countries of
the region during the last seven influenza seasons. The peaks of influenza activity were selected by two
independent researchers using predefined rules. The geographic spread was assessed by correlating the peak week
of influenza activity in included countries against the longitude and latitude of the central point in each country.
To assess the community impact of pandemic influenza, we constructed linear regression models to compare the
total and age-specific influenza-like-illness (ILI) or acute respiratory infection (ARI) rates reported by the countries in
the pandemic season to those observed in the previous six influenza seasons.

Results: We found that the influenza activity reached its peak during the pandemic, on average, 10.5 weeks (95%
CI 6.4-14.2) earlier than during the previous 6 seasons in the Region, and there was a west to east spread of
pandemic A(H1N1) influenza virus in the western part of the Region. A regression analysis showed that the total ILI
or ARI rates were not higher than historical rates in 19 of the 28 countries. However, in countries with age-specific
data, there were significantly higher consultation rates in the 0-4 and/or 5-14 age groups in 11 of the 20 countries.

Conclusions: Using routine influenza surveillance data, we found that pandemic influenza had several differential
features compared to historical seasons in the region. It arrived earlier, caused significantly higher number of
outpatient consultations in children in most countries and followed west to east spread that was previously
observed during some influenza seasons with dominant A (H3N2) ifluenza viruses. The results of this study help to
understand the epidemiology of 2009 influenza pandemic and can be used for pandemic preparedness planning.
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Background
The world has recently experienced the first influenza
pandemic of the 21st century that officially lasted 14
months from June 2009 to August 2010 [1]. While pan-
demic A(H1N1) 2009 influenza virus infections caused a
wide spectrum of illness, it did have a significant effect
on particular subpopulations such as pregnant women,
persons with underlying conditions, and young adults
who were at higher risk of developing severe disease
[2,3]. Where outpatient illness is concerned, there is
lack of data comparing the pandemic with previous sea-
sonal influenza outbreaks. This paper aims to compare
the timing, geographical spread and the community
effect of 2009 influenza pandemic as compared to pre-
vious seasonal influenza outbreaks in WHO European
Region.
The WHO European Region includes 53 Member

States (MS) and covers the area from Western Europe
to the Pacific coast of the Russian Federation, with a
total population of over 800 million people. Influenza
surveillance in the countries of the region is coordinated
by the WHO European Influenza Network, EuroFlu [4]
administered by the WHO Regional office for Europe.
Following its identification and emergence in North

America in March and April 2009 [5], pandemic A
(H1N1) 2009 influenza was reported to have spread to an
additional five countries by 28 April including two coun-
tries in WHO European Region: The United Kingdom
and Spain [6]. After that date, the number of reported
cases in the Region rose rapidly, and 19 countries in the
Region reported confirmed cases of pandemic influenza
by the end of May 2009. A few countries in the region
(Israel, Norway, United Kingdom, Sweden, and Malta)
experienced peaks of influenza activity before usual influ-
enza season, i.e. the week 40 of 2009.
Early reviews of pandemic data have suggested the

highest attack rates in children, followed by young adults,
with lower rates in persons over age 60 [7,8]. Studies
comparing the rates of hospitalizations and deaths from
pH1N1 to the average rates from seasonal influenza
revealed a high burden of the disease in children and
working population during the 2009-2010 influenza pan-
demic in different parts of the world [2,9]. However, to
assess the magnitude of the 2009 influenza pandemic, it
is also important to assess the burden of the disease asso-
ciated with the outpatient illness. Larger numbers of
milder cases of influenza impose higher demands on
health care systems and contribute to economic costs
related to work absenteeism [10,11]. However, there are
scarce data on the effect of the 2009 influenza pandemic
on outpatient illness with some studies focused exclu-
sively on case-based surveillance [12] or presented clini-
cal consultation rates of outpatient visits during the
2009-2010 pandemic influenza season and prior seasons

without quantifying observed differences [13]. Since the
general population had limited or no immunity against
the novel A(H1N1) virus, we hypothesized that there
would be increased outpatient consultation rates asso-
ciated with influenza like illness (ILI) or acute respiratory
infections (ARI) relative to previous seasons.
In order to better understand the epidemiology of

pandemic influenza in WHO European Region, we also
analyzed the timing and geographic spread of A(H1N1)
virus in the Region in relation to those observed during
previous influenza epidemics. In particular, it was
expected that a novel virus would spread rapidly in a
susceptible population resulting in an earlier influenza
activity peak in the Region [14]. Next, the geographical
spread of novel virus might not have followed west to
east or south to north direction that is commonly
observed in the Region [15].
We used existing influenza surveillance data in coun-

tries of WHO European region to answer the following
research questions:
1. What was the timing of 2009-2010 pandemic influ-

enza season compared to previous influenza seasons?
2. What was the direction of geographic spread of

influenza virus during the pandemic season?
3. Were the total and age-specific outpatient consulta-

tion rates for ILI or ARI observed during the 2009 pan-
demic different from those observed during the seasonal
influenza outbreaks?

Methods
Data collection
Data analyzed in this paper were abstracted from the
WHO European Region database for influenza surveil-
lance (Euroflu) [4] that collects data from 46 Member
States of the WHO European Region. EuroFlu presents
epidemiological and virological data that are collected
by clinician networks and laboratory networks on a
weekly basis. The clinician networks are represented by
a stable group of general practitioners that cover a
representative sample of the general population [16].
The primary care physicians report the weekly number
of clinical cases of influenza-like illness (ILI) and/or
acute respiratory infection (ARI) to a central registry
and take respiratory specimens that are sent to a
national reference laboratory for testing. This ensures
that the clinical data reported by the sentinel physicians
are validated by virological data on influenza. Some
countries located in the central and eastern part of the
Region have a universal surveillance system, meaning
that all cases of ILI/ARI in countries with such surveil-
lance systems are reported.
ILI and ARI case definitions
The case definitions of ILI and ARI used in different
countries of the Region vary but share common criteria
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[17]. The general criteria for ILI are: sudden onset of
fever > 38°C, with respiratory and systemic symptoms;
the criteria for ARI are: sudden onset of respiratory
symptoms, accompanied by fever and headache in the
absence of other diagnosis. For countries reporting both
ILI and ARI rates to EuroFlu, we selected the case defi-
nition that is being used for taking specimens for virolo-
gical testing in a particular country. In addition, in some
countries reporting both rates, ILI surveillance has been
introduced relatively recently and no historical data for
ILI are available for comparisons. For such countries, we
selected ARI rates to enable comparison with historical
data.
Selection of countries
For this paper we selected all countries in the WHO
European region that have reported their weekly ILI or
ARI rates to EuroFlu for the 2009-2010 pandemic influ-
enza season and at least three past seasons. In addition,
countries should have had clear influenza activity, i.e. in
relation to historical data and with a defined peak of
influenza activity, for at least 4 winter seasons including
the pandemic season, to be included in the analysis.
Identification of peaks of influenza activity
The analyses presented in this paper are based on iden-
tification of influenza activity peak-weeks observed dur-
ing the winter period, i.e. from week 40 to week 20. The
peak weeks of influenza activity were selected by plot-
ting the clinical and virological data available for each
country. Normally, a week with the highest consultation
rate was selected, and if two similar peaks were
observed, a peak with a higher number of influenza
virus detections was selected. If the clinical and virologi-
cal activity was very low during a season, or if it was dif-
ficult to identify the peak week, no peak was selected,
and the season was omitted from the analyses. The
identification of peak weeks was undertaken indepen-
dently by two researchers using the aforementioned
rules, and any inconsistencies were resolved through
discussion. For the Russian Federation, peaks were iden-
tified for its seven federal districts separately. For coun-
tries that observed summer and winter waves of
pandemic influenza in the season 2009-2010, the data
from winter wave were analyzed.

Assessment of timing, duration, and geographic spread
of influenza virus
To assess the timing of influenza activity in the Region,
we calculated the median peak week of influenza activity
in the Region for each of the seasons based on peak
weeks of influenza activity in each of the included coun-
tries. Next, we plotted the median peak week of influ-
enza activity in the Region, its interquartile range, and
lower and higher confidence limits for the median for
each season. The duration of influenza seasons in the

Region was calculated by subtracting the earliest and
the latest week of peak clinical activity observed in any
country. As influenza activity starts several weeks before
observing the first peak and lasts for some weeks after
the last peak, we added four weeks to the length of the
epidemic in the Region: 2 weeks before the earliest peak
and 2 weeks after the latest peak [15].
The geographic spread of influenza activity was

assessed by plotting the peak week of influenza activity
in the countries against the longitude and latitude of the
central point in each country. A squared correlation
coefficient was computed to assess the relationship
between longitude/latitude and the sequence of influ-
enza activity peak weeks in different countries. We
assessed the geographic spread of influenza virus during
the winter period, i.e. from week 40/2009 to week 20/
2010, as there were only 5 countries that experienced
peaks of influenza activity before that period, making it
impossible to analyze the course of peak activity in a
small set of countries before week 40.
For the purpose of finding the appropriate geographic

centre of a country, rounded longitude and latitude data
were used, based on the Gazetteer of Conventional
Names [18]. For the Russian Federation, the data were
analyzed on a federal district level, i.e. the longitude,
latitudes (of the federal capital city) and week of influ-
enza peak activity in each of the seven districts were
included in the analysis to ensure a detailed analysis of
the geographic spread in this large country.
We assessed the geographic spread of influenza activ-

ity for the whole Region and in two subsets of the coun-
tries in the Region. For the subset analysis, we assessed
the geographic spread in countries that are located to
the west from the longitude line of 60 degrees east and
in countries located to the west from the longitude line
of 30 degrees east. The longitude of 60 degrees East was
chosen as it marks the Ural Mountains holding the
major part of the traditional physiographic boundary
between Europe and Asia [19,20]. The longitude of 30
degrees East was chosen to investigate the geographical
spread of influenza in the western part of the WHO
European region [20], Majority of countries located in
this part of the region are Member States of the Eur-
opean Union and/or are signatory States to the Schen-
gen agreement [21]; meaning that persons in these
countries can move freely from country to country, con-
tributing to more intense interaction between popula-
tions of the countries located in this part of the Region.

Assessing the effect of the pandemic on outpatient
clinical consultation rates
To assess the effect of the pandemic on ILI/ARI clinical
consultation rates, the weekly total and age-specific
(where available) ILI or ARI rates per 100,000
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population corresponding to the observed epidemic peak
week as well as the four weeks preceding and four
weeks following the peak weeks were abstracted for
each country and season. We used simple linear regres-
sion models (with a single predictor variable being type
of influenza season, i.e. seasonal versus pandemic) to
compare clinical consultation rates for the 2009-2010
winter influenza season to the rates from seasonal influ-
enza outbreaks in each of the included countries. The
simple linear regression equation for a specific country
for the total ILI or ARI rates was following: y = a + b*x,
where “y” was the total ILI or ARI rate for a specific
country; “a” was the average ILI or ARI rate observed in
that country during the whole study period; “b” indi-
cated how much the ILI or ARI rate observed during
the pandemic season deviated from an average ILI or
ARI rate in the study period; and “x” was a binomial
variable indicating if a season was pandemic or not (0 =
pandemic, 1 = seasonal outbreak). Therefore, if b was a
positive number, it indicated that the ILI or ARI rates
observed during the pandemic were higher in relation to
previous seasons. Consequently, the negative value for b
indicated lower ILI or ARI rates observed during the
pandemic in a particular country in relation to historical
seasons included in the analyses. Separate regression
models were constructed for total and age-specific ILI/
ARI rates in each country. Age-specific analyses were
conducted for countries that provided age-specific data.
Age groups used were 0-4, 5-14, 15-64 and over 65. We
conducted all statistical analyses using SPSS version
17.0. (SPSS Statistics 17.0: Chicago)

Results
Twenty eight countries in the WHO European Region
provided their influenza surveillance for the last four or
more years and were eligible for inclusion in the study
(Figure 1). Twenty-four of these countries provided
information on ILI rates, and 15 countries reported ARI
rates as an epidemiological indicator of influenza activity
in their countries (of these, 11 reported both ILI and
ARI rates). We used ILI rate for the analyses in 20
countries and the ARI rate for the remaining eight
countries (Table 1). Age-specific outpatient clinical con-
sultation rates were provided by 20 out of 28 countries.
The Figure 2 provides an example of ARI rates observed
in the Russian Federation during six influenza seasons
including the 2009-2010 pandemic season.

Timing and duration of pandemic in the WHO European
region
During the 2009-2010 pandemic influenza season, the
median influenza activity peak in the Region was
observed during the week 47. (Figure 3) There was a
perfect synchronization of influenza activity peak across

age groups during the pandemic 2009-2010 influenza
season. In most countries the age-specific peak weeks
coincided. In few countries, the peaks of influenza activ-
ity in children were observed one or two weeks earlier
than in adults. The mean difference between the median
week of influenza activity peak observed in pandemic
versus the median of historical seasons was 10.5 weeks
(95% CI 6.4-14.2). The overlapping lower and upper
confidence limits for the pandemic 2009-2010 and
2003-04 seasons indicate that the timing of influenza
peaks during these two seasons was not significantly
different.
The duration of influenza activity in the Region during

recent influenza seasons varied from 14 to 19 weeks.
The duration of influenza activity during the pandemic
season was 14 weeks, which is similar to the duration
observed during the shortest historical seasons, i.e.
2005-06 and 2006-07. The 2003-04 and 2008-09 seasons
were the longest seasons in the Region, both lasting 19
weeks.

Geographic spread of pandemic A (H1N1) virus in the
Region
During the winter wave of 2009-2010 influenza pan-
demic, the ILI and ARI consultation rates in the WHO
European Region reached their peak between week 43/
2010 England and Northern Ireland in the United King-
dom and week 50/2010 in Hungary. There was a mod-
erate correlation between longitude of country
midpoints and peak influenza activity in the western
part of Europe (R2 = 0.282, p < 0.05), indicating a west-
east spread of influenza (Table 2). However, when coun-
tries located in central and eastern parts of the WHO

60 E

30
E

Figure 1 Countries of the WHO European Region included in
the analysis. Dark grey color indicates the countries of the Region
that are included in the analysis. Longitudes of 30 and 60 degrees
east indicate cut off values for conducting the analysis of
geographic spread in different subsets of countries.
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European region (Figure 1), i.e. east to longitude of 30
degrees east, were included in the analysis, the squared
correlation coefficient indicated absence of the west to
east spread pattern in these parts of the Region. (Table
2) The analysis of correlation between latitudes and
influenza activity peaks did not show south-north spread
in any part of the Region.
It is important to mention that the geographic spread

of influenza viruses in the Region followed the same
pattern in the first post pandemic, 2010-2011 influenza
season, with significant west to east spread observed
only in the western part of the region. This is in con-
trast to 2008-2009 season, when the west to east spread
was observed in all parts of the region. (Table 2) During
the 2009-2010 and 2010-2011 influenza season, the A
(H1N1) pdm09 influenza virus was the (co) dominant

virus, and in 2008-2009 influenza season, influenza A
(H3N2) was the dominant virus in the Region.

Effect of the pandemic on outpatient clinical consultation
rates
In nine (32%) out of 28 countries, the total ILI or ARI
consultation rates observed during the 2009-2010 pan-
demic season were significantly higher (p < 0.05) com-
pared to the rates observed during previous influenza
seasons (Table 3). The other countries experienced simi-
lar total rates of outpatient consultations during the
pandemic compared to historical data.
The analysis of age specific consultation rates in 20

countries with available age-specific data revealed a sig-
nificant increase in outpatient consultation rates for the
children aged 0 to 4 years in 10 (50%) countries, and for

Table 1 Countries included in the analyses and description of data used

Countries Data reported to EuroFlu Data used in the analyses Age specific data N of seasons
available*

N of seasons
included **

Albania ARI ARI no 7 7

Austria ARI & ILI ILI yes 6 5

Belgium ARI & ILI ILI yes 7 7

Czech Republic ARI & ILI ARI yes 7 6

Denmark ILI ILI yes 7 7

England ARI & ILI ILI incomplete 7 6

Estonia ARI &ILI ILI yes 5 4

France ARI ARI yes 7 7

Germany ARI ARI yes 7 6

Greece ILI ILI no 5 5

Hungary ILI ILI yes 5 5

Ireland ILI ILI yes 7 7

Italy ILI ILI incomplete 7 7

Kyrgyzstan ARI ARI no 5 4

Latvia ARI & ILI ARI yes 7 7

Netherlands ILI ILI yes 7 7

Northern Ireland ARI & ILI ILI yes 7 6

Norway ILI ILI yes 5 5

Poland ILI ILI yes 7 7

Portugal ILI ILI yes 7 6

Russian Federation ARI & ILI ARI yes 6 6

Serbia ILI ILI yes 4 4

Slovakia ARI & ILI ILI yes 7 7

Slovenia ARI ILI ILI yes 7 7

Spain ILI ILI yes 7 7

Sweden ILI ILI no 5 5

Switzerland ILI ILI no 7 7

Ukraine ARI & ILI ARI no 7 7

ILI: Influenza like illness; ARI: Acute respiratory infection

* Availability of epidemiological data in EuroFlu from season 2003-04 onwards

** depends on reporting of data by countries to EuroFlu and the presence of an outbreak with a clearly defined peak in a given season
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children aged 5 to 14 years in 11 (55%) countries (Table
3) An increase in consultation rates in children was also
observed in some countries, i.e. Denmark, Netherlands,
Spain, and Slovenia, even though the total consultation
rates observed during pandemic were not significantly
higher relative to historical seasons (Table 3). Outpati-
ent consultation rates in populations aged over 65 were
significantly lower during the pandemic season com-
pared to historical data in 10 (50%) countries providing
age-specific data.

Discussion
Our study demonstrated similarities and differences in
the 2009-2010 pandemic influenza season when com-
pared to previous influenza seasons in the Region. Dur-
ing the 2009-2010 influenza season, influenza activity
peaked in the Region much earlier than in five previous
seasons. During the 2009-2010 season there were also
significantly higher clinical consultation rates of ILI/ARI
observed in younger populations. Similar to some of the
previous seasons, the influenza virus followed a west to
east direction in the western part of the Region, and the
duration of the winter wave of the pandemic influenza
was short, but similar to some other prior seasons.

The activity of pandemic influenza peaked very early
in the Region most probably due to the emergence of
the novel virus. This is consistent with the notion that
susceptibility of the population may play a more impor-
tant role that the other factors, i.e. absolute humidity
[22,23], variation in vitamin D levels related to the
amount of sunlight [24], and patterns of social mixing
[25], associated with the seasonality of influenza out-
breaks in temperate climates [26]. A similarly early peak
in influenza season in the WHO European Region was
observed during the 2003-04 season, when the Fujian
strain of A(H3N2) influenza virus was the predominant
virus circulating in Europe [27]. During this season, the
pre-existed immunity in the general population was also
limited due to a reassortment event in the A(H3N2)
influenza virus [28,29].
The duration of epidemic period in the Region during

pandemic influenza season was not shorter that during
some other recent influenza seasons. This could be par-
tially explained by the large size of the Region and a
minimum time period required for the virus to spread
to all countries. In addition, the secondary attack rate of
pandemic A(H1N1) 2009 virus has been shown to be
generally similar to the one usually observed for
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seasonal influenza viruses [30-32], contributing to the
similar duration of influenza seasons.
We observed a moderate west- east spread of the

influenza virus in the Western part of the Region. In the
last eight years this direction was previously observed
during 5 historical seasons with (co) dominant and gen-
erally more virulent A (H3N2) influenza virus [33]. The
fact that this direction was observed only in the western
part of the Region during the pandemic influenza sea-
son, could be explained by more extensive air traffic in
this part of the region and its links with USA and Mex-
ico where the first cases of pandemic influenza occurred
and spread first to the Spain and United Kingdom in
the Region [34]. In addition, the spread of influenza
virus in the central and especially western parts of the

region might be influenced by neighboring countries in
the Middle East and Central Asia. We did not observe
south to north spread of the virus in any parts of the
Region; this direction of spread was previously found
during a few, A(H3N2) dominated influenza seasons in
Europe [15]. Monitoring the direction of geographic
spread of influenza viruses in the region provides useful
information for planning the vaccination, allocation of
health care resources and public campaigns.
Although in most of the countries the total consulta-

tion rates were not higher when compared to historical
seasons, children in 0-4 age (in 10 countries) and in 5-
14 age groups (in 11 countries) experienced significantly
higher consultation rates compared to past data. Appar-
ently, the younger population had more limited

Figure 3 Boxplots of influenza activity timing in the WHO European Region for the recent 7 influenza seasons. The box plots present
medians, interquartile range, and the lower and upper confidence of influenza activity peak week observed in the countries of the WHO
European Region in 7 recent influenza seasons.
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immunity for the pandemic A(H1N1) influenza virus
compared to 65+ group in our analyses, who experi-
enced significantly lower consultation rates compared to
previous influenza seasons. This could be explained by
the previous exposure of older population to the similar
A (H1N1) viruses that circulated before the 1957 pan-
demic [35-39]. It is remarkable that during all three pre-
vious influenza pandemics of 20th-century, older
populations appeared to be more protected compared to
children, probably due to a similar mechanism of the
presence of pre-pandemic antibodies [40].
We found that some countries in the WHO European

region experienced higher total or age-specific rates while
others did not. The health seeking behavior of the popula-
tion in different countries might have affected the rates of
outpatient consultations for ILI/ARI. However, the per-
centage of sentinel respiratory specimens tested positive
for influenza virus during the pandemic season in indivi-
dual countries is very similar to the positivity rate observed
prior the 2009 influenza pandemic [4]. This suggests that
the differences observed between different countries are
observed due to the stochastic nature of influenza spread.
Differences in impact in different countries are typical for
influenza pandemics [40], and could be explained by the
heterogeneity in the degree of immunity in local popula-
tions to the pandemic influenza virus, as well as by differ-
ences in transmission factors such as local geographic
conditions and patterns of social mixing.

Strengths and limitations of the study
To our knowledge, this is the first study comparing the
timing, geographic spread and outpatient clinical

consultation rates for ILI or ARI of the 2009-2010 pan-
demic influenza season against historical data for a large
number of countries. We used routine sentinel surveil-
lance data, and it has been shown that both ILI and ARI
consultations rates provided by countries with sentinel
surveillance systems are reliable estimates of influenza
activity, e.g. peaks of influenza activity based on ILI or
ARI rates are well supported by virological confirma-
tions [15]. Another strong point of the analysis is inclu-
sion of data for 2003-04 influenza season, during which
the predominant A(H3N2) virus caused higher consulta-
tion rates in children of 0-4 age in several countries
[41].
Sentinel ILI/ARI surveillance data that were used for

the current analyses, are collected systematically from a
standard number of sites, thereby enhancing the com-
parability of the 2009-2010 data to those from historical
seasons. Although three countries (Kyrgyzstan, the Rus-
sian Federation, and Ukraine) in these analyses provided
non sentinel epidemiological data, considering that these
countries have universal ARI surveillance systems that
have been operating for many years, i.e. all ARI cases
are being routinely reported, we expect the data pro-
vided by these countries to reliably represent influenza
activity in their countries.
Although the case definitions for ILI or ARI used by

countries are differing, it is important to highlight that
for this analysis no between-country comparisons have
been made. Instead, data from each of the included
countries were compared over the time. When compar-
ing outpatient consultation ILI or ARI rates in each of
the countries, we assumed that there were no changes

Table 2 Spread of pandemic (H1N1) virus in WHO European Region during 2008-09, 2009-2010, and 2010-2011
influenza seasons

Season W-E R2 S-N R2 N of countries †

2010-2011

Western part of the WHO European region § 0.244* 0.040 36

Western and central parts of WHO European region ‡ 0.080 0.030 45

WHO European region 0.002 0.000 51

2009-2010

Western part of the WHO European region § 0.282* 0.037 26

Western and central parts of WHO European region ‡ 0.088 0.043 30

WHO European region 0.001 0.051 35

2008-2009

Western part of the WHO European region § 0.731* 0.000 25

Western and central parts of WHO European region ‡ 0.852* 0.020 34

WHO European region 0.330* 0.002 39

† Federal districts in the United Kingdom and the Russian Federation referred as separate countries in this analysis

*significant at 0.05 level

W-E west to east spread; S-N south to north spread; R2: squared correlation coefficient

§ countries located before longitude line of 30 degrees east

‡ countries located before longitude line of 60 degrees east
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in health care systems of the countries that might have
affected the consultation rates over the time. However,
the ILI or ARI rates in some of the countries might
have been influenced by media bias, i.e. attention that
had been paid to the influenza pandemic by mass media
could have affected the health seeking behavior resulting
in higher consultation rates. Since we have based our

analysis on the winter wave of the pandemic and we
have excluded the ILI or ARI rates observed during the
summer wave, when the consultation rates were most
likely to be affected by media bias or panic [42], we
expect less influence on health seeking behavior during
the winter wave of the pandemic. On the other hand, a
variety of prevention measures had been undertaken by

Table 3 Comparison of total and age-specific ILI or ARI consultation rates observed during the pandemic in relation to
previous influenza seasons

Country Ŧ Age specific and total regression coefficients ‡

0-4 5-14 15-64 Over 65 Total

All ages affected

Norway 0.666* 0.667* 0.555* 0.325* 0.606*

Children and working population affected

Ireland 0.815* 0.816* 0.641* 0.063 0.746*

Northern Ireland 0.638* 0.748* 0.465* -0341* 0.588*

Children affected

Russian Federation 0.540* 0.680* 0.436 -0.436 0.606*

Estonia 0.538* 0.515* 0.223 -0.072 0.407*

Netherlands 0.400* 0.414* 0.022 -0,286* 0.107

Spain 0.358* 0.488* 0.056 -0.147 0.234

Portugal 0.375* 0.520* -0.179 -0.272* -0.60

Denmark 0.271* 0.328* 0.115 -0.204 0.157

Latvia 0.296* 0.110 -0.203 -0.379* -0.102

Austria -0.052 0.345* -0.123 -0.424* -0.026

Slovenia -0.071 0.353* 0.038 -0.033 0.133

No effect

Belgium 0.034 0.184 -0.026 -0.216 0.121

Poland 0.047 0.115 0.052 -0.151 0.048

Czech Republic -0.172 0.024 -0.253 -0.394* -0.216

France 0,076 -0.193 -0,117 0.011 -0.057

Germany -0.267 0,126 0.006 -0.305* -0.053

Poland -0.013 0.068 0.003 -0.203 -0.003

Serbia -0.157 0.121 0.127 -0.472* 0.033

Slovakia -0.304* -0.186 -0.314* -0.399* -0.297*

Switzerland n.a. n.a. n.a. n.a. 0.207

Ukraine n.a. n.a. n.a. n.a. 0.048

Albania n.a. n.a. n.a. n.a. -0.122

Italy n.a. n.a. n.a. n.a. -0.282

Significant overall effect

Sweden n.a. n.a. n.a. n.a. 0.358*

Greece n.a. n.a. n.a. n.a. 0.303*

Kyrgyzstan n.a. n.a. n.a. n.a. 0.332*

England n.a. n.a. n.a. n.a. 0.295*

The regression coefficients compare the total and age-specific ILI (influenza like illness) or ARI (acute respiratory infection) rates observed during the peak week
of influenza activity, four weeks preceding the peak and four weeks following the peak in each of the countries

Ŧ Ranking is based on the regression coefficient for 0-4 age group

‡ a positive regression coefficient means that the rate observed during the pandemic was higher compared to the historical seasons; a negative regression
coefficient means that the rate observed during the pandemic was lower compared to the historical seasons

*significant at p < 0.05
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countries during the pandemic influenza season, includ-
ing vaccination, social distancing, school closures, anti-
viral treatment and prophylaxis that might have reduced
the attack rates [43-45], and subsequently the outpatient
consultation rates due to ILI or ARI. If these measures
had not been undertaken, we might have observed a
greater difference between pandemic and seasonal ILI/
ARI rates in the countries of the Region.
The availability of surveillance systems for outpatient

consultations rates allowed monitoring of influenza
activity during the pandemic in the region and enabled
this analysis to improve our understanding of epidemiol-
ogy of the 2009 pandemic. However, there was no sys-
tematically collected data regarding hospitalization
across the Region during the previous seasons to enable
comparative analysis of risk factors for severe acute
respiratory infections. Establishment of such systems in
the countries of the WHO European Region is ongoing
[46] and will improve greatly surveillance of future influ-
enza outbreaks.

Conclusion
In conclusion, we found that the 2009-2010 influenza
pandemic in WHO European region had an epidemiolo-
gical signature that was both similar and different to
seasonal influenza epidemics since 2003 in the European
Region. The 2009-2010 pandemic was similar length to
previous seasonal epidemics and followed a west-east
progression in western part of the Region that has been
previously observed, albeit in seasons with dominant for
A (H3N2) influenza virus. However, the 2009-2010 sea-
son arrived earlier than any season observed since the
emergence of the “Fujian” H3 variant during 2003-04
influenza season, and had a uniquely strong impact on
ILI/ARI clinical consultation rates among children.
These results add to the growing body of knowledge
about pandemic A (H1N1) 2009 that may be used for
future pandemic preparedness across the Region.

Disclaimer
Maps used in this paper do not imply any opinions
whatsoever on the part of WHO or its partners about
the legal status of the countries and territories shown or
about their borders.

Acknowledgements
Members of EuroFlu group who contributed data are:
I.Hatibi, A.Robo, D.Ulquinaku (Albania); T.Popow-Kraupp, S.Reinhild (Austria); I.
Thomas, F.Wuillaume (Belgium); M.Havlickova, J.Castkova (Czech Republic); K.
Molbak, L.Nielsen (Denmark); N.Kuznetsova, N.Kerbo (Estonia); S. van der
Werf, B.Lina, A.Mosnier (France); B.Schweiger, S.Buda (Germany); A.Mentis, T.
Panagiotipoulos (Greece); I.Jankovich, M.Rozsa, A.Csohan (Hungary); S.
Coughlan, D.O’Flanagan (Ireland); I.Donatelli, E.Garaci (Italy); K.Kasymbekova,
Z.Nurmatov (Kyrgyzstan); N.Zamjatina, J.Perevoscikovs (Latvia); B.Snijders, A.
Meijer, G. Donker, G. Rimmelzwaan (Netherlands); H.Blystad, O.Hungnes
(Norway); W.Hryniewicz, M.Romanowska (Poland);R.Moreira Guimar, C.M.Orta

Gomes (Portugal); O.Kiselev, A.Sominina, E.Smorodintseva, M.Eropkin, M.
Grudinin, L.Karpova, E.Burtseva, V.Ivanova (Russian Federation); D.Dimitrijevic,
J.Nedeljkovic (Serbia); K.Prosenc, N.Berginc, M.Socan (Slovenia); M.Avdicova,
H. Blaskovicova (Slovakia); A.Larrauri, S.de Mateo, C.Delgado, S.Jiménez-Jorge,
I.Casas, J.Ledesma, F.Pozo (Spain); M.Brytting, H Dahl, A.Wiman, A.Linde
(Sweden); R.Born, T.Eckert, Y.Thomas (Switzerland); A.Mironenko, L.
Mukharskaya, O. Onyschenko, I Demchishina, O. Golubka (Ukraine), R.Pebody,
J.Ellis, M.Zambon (United Kingdom)
The data provided by EU/EEA Member States after year of 2008 were made
available by the European Center for Disease Control and Prevention.
The authors would like to thank biostatistician Peter Spreeuwenberg for
statistical advice on the manuscript.

Author details
1Netherlands Institute for Health Services Research (NIVEL), Otterstraat 118-
124, P.O. Box 1568, 3500 BN Utrecht, the Netherlands. 2Influenza & other
Respiratory Pathogens, Division of Health Security, Infectious Diseases and
the Environment, WHO Regional Office for Europe, Scherfigsvej 8, 2100,
Copenhagen, Denmark. 3Department of primary and community care, the
Netherlands Radboud University Medical Center Nijmegen, Geert
Grooteplein-Zuid 10 6525 GA, Nijmegen, the Netherlands.

Authors’ contributions
LM initiated the idea of the study, designed the study, selected the peaks,
abstracted and recoded the data, conducted the statistical analysis, and
wrote the first draft of the paper; WJP participated in the data collection,
initiation and design of the study, and drafted the manuscript; PJ selected
the peaks of influenza activity as a second researcher and drafted the
manuscript; CSB, TM, and DP worked on the collection of data used in the
manuscript and drafted the manuscript; JAM participated in the data
collection, study design and drafted the manuscript critically for important
intellectual content. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 19 September 2011 Accepted: 10 February 2012
Published: 10 February 2012

References
1. World Health Organization. Pandemic (H1N1). 2009 [http://www.who.int/

csr/disease/swineflu/en/index.html].
2. Shrestha SS, Swerdlow DL, Borse RH, Prabhu VS, Finelli L, Atkins CY, et al:

Estimating the Burden of 2009 Pandemic Influenza A (H1N1) in the
United States (April 2009-April 2010). Clinical Infectious Diseases 2011, 52:
S75-S82.

3. Nguyen-Van-Tam JS, Openshaw PJ, Hashim A, Gadd EM, Lim WS,
Semple MG, et al: Risk factors for hospitalisation and poor outcome with
pandemic A/H1N1 influenza: United Kingdom first wave (May-
September 2009). Thorax 2010, 65:645-651.

4. EuroFlu: WHO/European Influenza Surveillance [http://www.euroflu.org].
5. Centers for Disease Control and Prevention (CDC): Swine influenza A

(H1N1) infection in two children–Southern California, March-April 2009.
MMWR Morb Mortal Wkly Rep 2009, 58:400-402.

6. Swine influenza- update 4. World Health Organization. [http://www.who.
int/csr/don/2009_04_28/en/index.html].

7. Reed C, Angulo FJ, Swerdlow DL, Lipsitch M, Meltzer MI, Jernigan D, et al:
Estimates of the prevalence of pandemic (H1N1) 2009, United States,
April-July 2009. Emerg Infect Dis 2009, 15:2004-2007.

8. Novel Swine-Origin Influenza A (H1N1) Investigation Team: Emergence of a
Novel Swine-Origin Influenza A (H1N1) Virus in Humans. New England
Journal of Medicine 2009, 360:2605-2615.

9. Mazick A, Gergonne B, Wuillaume F, Danis K, Vantarakis A, Uphoff H, et al:
Higher all-cause mortality in children during autumn 2009 compared
with the three previous years: pooled results from eight European
countries. Euro Surveill 2010, 15:pii=19480[http://www.eurosurveillance.org/
ViewArticle.aspx?ArticleId=19480].

10. Neuzil KM, Hohlbein C, Zhu Y: Illness among schoolchildren during
influenza season: effect on school absenteeism, parental absenteeism
from work, and secondary illness in families. Arch Pediatr Adolesc Med
2002, 156:986-991.

Martirosyan et al. BMC Infectious Diseases 2012, 12:36
http://www.biomedcentral.com/1471-2334/12/36

Page 10 of 11

http://www.who.int/csr/disease/swineflu/en/index.html
http://www.who.int/csr/disease/swineflu/en/index.html
http://www.ncbi.nlm.nih.gov/pubmed/21342903?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21342903?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20627925?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20627925?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20627925?dopt=Abstract
http://www.euroflu.org
http://www.ncbi.nlm.nih.gov/pubmed/19390508?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19390508?dopt=Abstract
http://www.who.int/csr/don/2009_04_28/en/index.html
http://www.who.int/csr/don/2009_04_28/en/index.html
http://www.ncbi.nlm.nih.gov/pubmed/19961687?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19961687?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19423869?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19423869?dopt=Abstract
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19480
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19480
http://www.ncbi.nlm.nih.gov/pubmed/12361443?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12361443?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12361443?dopt=Abstract


11. van Hoek AJ, Underwood A, Jit M, Miller E, Edmunds WJ: The Impact of
Pandemic Influenza H1N1 on Health-Related Quality of Life: A
Prospective Population-Based Study. PLoS ONE 2011, 6:e17030.

12. Kelly HA, Grant KA, Williams S, Fielding J, Smith D: Epidemiological
characteristics of pandemic influenza H1N1 2009 and seasonal influenza
infection. Med J Aust 2009, 191:146-149.

13. Fielding J, Higgins N, Gregory J, Grant K, Catton M, Bergeri I, et al:
Pandemic H1N1 influenza surveillance in Victoria, Australia, April-
September, 2009. Euro Surveill 2009, 14:pii = 19368[http://www.
eurosurveillance.org/ViewArticle.aspx?ArticleId=19368].

14. Nicoll A, Ammon A, Amato A, Ciancio B, Zucs P, Devaux I, et al: Experience
and lessons from surveillance and studies of the 2009 pandemic in
Europe. Public Health 2010, 124:14-23.

15. Paget J, Marquet R, Meijer A: van dV: Influenza activity in Europe during
eight seasons (1999-2007): an evaluation of the indicators used to
measure activity and an assessment of the timing, length and course of
peak activity (spread) across Europe. BMC Infect Dis 2007, 7:141.

16. Deckers JG, Paget WJ, Schellevis FG, Fleming DM: European primary care
surveillance networks: their structure and operation. Fam Pract 2006,
23:151-158.

17. Aguilera JF, Paget WJ, Mosnier A, Heijnen ML, Uphoff H, van Dv, et al:
Heterogeneous case definitions used for the surveillance of influenza in
Europe. Eur J Epidemiol 2003, 18:751-754.

18. Gazetteers of the World and Beyond. National Library of Australia.
[http://www.nla.gov.au/map/worldgazetteers.html].

19. Britannica - The Online Encyclopedia. Encyclopædia Britannica, Inc;[http://
www.britannica.com].

20. Maps of World. MapXL Inc;[http://www.mapsofworld.com/world-maps/
world-map-with-latitude-and-longitude.html].

21. Gateway to the European Union. European Union. [http://europa.eu/
legislation_summaries/justice_freedom_security/
free_movement_of_persons_asylum_immigration/l33020_en.htm].

22. Shaman J, Kohn M: Absolute humidity modulates influenza survival,
transmission, and seasonality. Proc Natl Acad Sci USA 2009, 106:3243-3248.

23. Shaman J, Pitzer VE, Viboud C, Grenfell BT, Lipsitch M: Absolute humidity
and the seasonal onset of influenza in the continental United States.
PLoS Biol 2010, 8:e1000316.

24. Cannell JJ, Zasloff M, Garland CF, Scragg R, Giovannucci E: On the
epidemiology of influenza. Virol J 2008, 5:29.

25. Chao DL, Halloran ME, Longini IM Jr: School opening dates predict
pandemic influenza A(H1N1) outbreaks in the United States. J Infect Dis
2010, 202:877-880.

26. Shaman J, Goldstein E, Lipsitch M: Absolute Humidity and Pandemic
Versus Epidemic Influenza. American Journal of Epidemiology 2011,
173:127-135.

27. Influenza activity on the rise in the east of Europe. EuroFlu-Weekly
Electronic Bulletin. WHO regional office for Europe; 12 Dec 2003, issue
#101, week 49 [http://www.euroflu.org/cgi-files/bulletin_v2.cgi], EuroFlu:
the WHO European Influenza Network.

28. Paget WJ, Meerhoff TJ, Meijer A: Epidemiological and virological
assessment of influenza activity in Europe during the 2003-2004 season.
Euro Surveill 2005, 10:107-111.

29. Holmes EC, Ghedin E, Miller N, Taylor J, Bao Y, St George K, et al: Whole-
Genome Analysis of Human Influenza A Virus Reveals Multiple Persistent
Lineages and Reassortment among Recent H3N2 Viruses. PLoS Biol 2005,
3:e300.

30. Belongia EA, Irving SA, Waring SC, Coleman LA, Meece JK, Vandermause M,
et al: Clinical characteristics and 30-day outcomes for influenza A 2009
(H1N1), 2008-2009 (H1N1), and 2007-2008 (H3N2) infections. JAMA 2010,
304:1091-1098.

31. Carcione D, Giele C, Dowse GK, Mak DB, Goggin L, Kwan K, et al:
Comparison of pandemic (H1N1) 2009 and seasonal influenza, Western
Australia, 2009. Emerg Infect Dis 2010, 16:1388-1395.

32. Cowling BJ, Chan KH, Fang VJ, Lau LL, So HC, Fung RO, et al: Comparative
epidemiology of pandemic and seasonal influenza A in households. N
Engl J Med 2010, 362:2175-2184.

33. Paget WJ, Meerhoff TJ, Goddard NL: Mild to moderate influenza activity in
Europe and the detection of novel A(H1N2) and B viruses during the
winter of 2001-02. Euro Surveill 2002, 7:147-157.

34. Brownstein JS, Wolfe CJ, Mandl KD: Empirical evidence for the effect of
airline travel on inter-regional influenza spread in the United States.
PLoS Med 2006, 3:e401.

35. Miller E, Hoschler K, Hardelid P, Stanford E, Andrews N, Zambon M:
Incidence of 2009 pandemic influenza A H1N1 infection in England: a
cross-sectional serological study. Lancet 2010, 375:1100-1108.

36. Hancock K, Veguilla V, Lu X, Zhong W, Butler EN, Sun H, et al: Cross-
reactive antibody responses to the 2009 pandemic H1N1 influenza virus.
N Engl J Med 2009, 361:1945-1952.

37. Ikonen N, Strengell M, Kinnunen L, Osterlund P, Pirhonen J, Broman M,
et al: High frequency of cross-reacting antibodies against 2009
pandemic influenza A(H1N1) virus among the elderly in Finland. Euro
Surveill 2010, 15.

38. Rizzo C, Rota MC, Bella A, Alfonsi V, Declich S, Caporali MG, et al: Cross-
reactive antibody responses to the 2009 A/H1N1v influenza virus in the
Italian population in the pre-pandemic period. Vaccine 2010,
28:3558-3562.

39. Tang JW, Tambyah PA, Wilder-Smith A, Puong KY, Shaw R, Barr IG, et al:
Cross-reactive antibodies to pandemic (H1N1) 2009 virus, Singapore.
Emerg Infect Dis 2010, 16:874-876.

40. Miller MA, Viboud C, Balinska M, Simonsen L: The Signature Features of
Influenza Pandemics - Implications for Policy. New England Journal of
Medicine 2009, 360:2595-2598.

41. Stephenson I, Zambon M: The epidemiology of influenza. Occup Med
(Lond) 2002, 52:241-247.

42. Tilston N, Eames K, Paolotti D, Ealden T, Edmunds WJ: Internet-based
surveillance of Influenza-like-illness in the UK during the 2009 H1N1
influenza pandemic. BMC Public Health 2010, 10:650.

43. Cauchemez S, Valleron AJ, Boelle PY, Flahault A, Ferguson NM: Estimating
the impact of school closure on influenza transmission from Sentinel
data. Nature 2008, 452:750-754.

44. Welliver R, Monto AS, Carewicz O, Schatteman E, Hassman M, Hedrick J,
et al: Effectiveness of Oseltamivir in Preventing Influenza in Household
Contacts. JAMA: The Journal of the American Medical Association 2001,
285:748-754.

45. Aledort J, Lurie N, Wasserman J, Bozzette S: Non-pharmaceutical public
health interventions for pandemic influenza: an evaluation of the
evidence base. BMC Public Health 2007, 7:208.

46. Overview of sentinel systems for hospitalized severe acute respiratory
infections (SARI) presented in the weekly EuroFlu surveillance bulletin. .
[http://euroflu.org/documents/
Overview_of_SARI_Surveillance_Systems_13.02.2012.pdf], EuroFlu: the WHO
European Influenza Network.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2334/12/36/prepub

doi:10.1186/1471-2334-12-36
Cite this article as: Martirosyan et al.: The community impact of the
2009 influenza pandemic in the WHO European Region: a comparison
with historical seasonal data from 28 countries. BMC Infectious Diseases
2012 12:36.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Martirosyan et al. BMC Infectious Diseases 2012, 12:36
http://www.biomedcentral.com/1471-2334/12/36

Page 11 of 11

http://www.ncbi.nlm.nih.gov/pubmed/21399678?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21399678?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21399678?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19645642?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19645642?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19645642?dopt=Abstract
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19368
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19368
http://www.ncbi.nlm.nih.gov/pubmed/20141821?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20141821?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20141821?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18047685?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18047685?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18047685?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18047685?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16464870?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16464870?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12974549?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12974549?dopt=Abstract
http://www.nla.gov.au/map/worldgazetteers.html
http://www.britannica.com
http://www.britannica.com
http://www.mapsofworld.com/world-maps/world-map-with-latitude-and-longitude.html
http://www.mapsofworld.com/world-maps/world-map-with-latitude-and-longitude.html
http://europa.eu/legislation_summaries/justice_freedom_security/free_movement_of_persons_asylum_immigration/l33020_en.htm
http://europa.eu/legislation_summaries/justice_freedom_security/free_movement_of_persons_asylum_immigration/l33020_en.htm
http://europa.eu/legislation_summaries/justice_freedom_security/free_movement_of_persons_asylum_immigration/l33020_en.htm
http://www.ncbi.nlm.nih.gov/pubmed/19204283?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19204283?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20186267?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20186267?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18298852?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18298852?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20704486?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20704486?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21081646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21081646?dopt=Abstract
http://www.euroflu.org/cgi-files/bulletin_v2.cgi
http://www.ncbi.nlm.nih.gov/pubmed/15879646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15879646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16026181?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16026181?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16026181?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20823435?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20823435?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20735922?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20735922?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20558368?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20558368?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12631987?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12631987?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12631987?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16968115?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16968115?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20096450?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20096450?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19745214?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19745214?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20307592?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20307592?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20307592?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20409391?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19423872?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19423872?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20979640?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20979640?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20979640?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18401408?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18401408?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18401408?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17697389?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17697389?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17697389?dopt=Abstract
http://euroflu.org/documents/Overview_of_SARI_Surveillance_Systems_13.02.2012.pdf
http://euroflu.org/documents/Overview_of_SARI_Surveillance_Systems_13.02.2012.pdf
http://www.biomedcentral.com/1471-2334/12/36/prepub

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data collection
	ILI and ARI case definitions
	Selection of countries
	Identification of peaks of influenza activity

	Assessment of timing, duration, and geographic spread of influenza virus
	Assessing the effect of the pandemic on outpatient clinical consultation rates

	Results
	Timing and duration of pandemic in the WHO European region
	Geographic spread of pandemic A (H1N1) virus in the Region
	Effect of the pandemic on outpatient clinical consultation rates

	Discussion
	Strengths and limitations of the study

	Conclusion
	Disclaimer
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


