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1. Influenzanet: some details

Originated from a science communication project in 2003 in The Netherlands, Influenzanet was
then expanded to other European countries and established in 2011 a standardized common
approach for collecting data in the realm of influenza-like-illness surveillance. A detailed history

of the evolution of Influenzanet system is provided in Ref. [6].
The system is supported in each country by:
Research Groups and Centers

¢ the Collective Dynamics Group at the Gulbenkian Institute of Science in Portugal, based
in QOeiras;

* the Computational Epidemiology and Public Health Laboratory at ISI Foundation in Italy,
based in Turin;

* the Mathematical Modeling Group at the London School of Hygiene and Tropical
Medicine in the UK, based in London;

Public Health Institutions

¢ the Public Health Agency of Sweden, based in Stockholm;

* the National Institute of Health and Medical Research and University Pierre et Marie
Curie and the National Institute for Public Health Surveillance in France, based in Paris
(this is a peculiar case in that the coordinating team is based at research and public

health institutions, and it is also responsible for GP surveillance in the country)
Private Companies
* the Science in Action Company in The Netherlands, based in Amsterdam.

Name and logos for each national platform are shown here below (Figure A1), followed by the

dates of the 2011/2012 surveillance season (Table A1).



Country Network Logo
Netherlands deGroteGriepMeting deGroteGriepMeting.nl
Belgium deGroteGriepMeting deGroteGriepMeting.nl
Portugal Gripenet gripen et®
Italy Influweb INFLU
[« —————
United Kingdom Flusurvey 'HUSUI"VEQ l
Sweden Influenzaskoll www.influensakOll.se
Kartlagger férekomst och spridning av influensa i Sverige
France Grippenet.fr

Figure A1l. Names and logos of national online surveillance networks participating to the

2011/2012 influenza season.

Table Al. Start and end date of the Influenzanet data collection campaign in the

2011/2012 season.

Influenzanet country Surveillance start date Surveillance end date
Belgium (BE) November 1, 2011 April 30,2012

France (FR)* January 25,2012 April 29,2012

[taly (IT) November 18, 2011 April 13,2012

The Netherlands (NL) November 1, 2011 April 30,2012
Portugal (PT) November 23, 2011 May 21, 2012

Sweden (SE)* November 17, 2011 May 21, 2012

United Kingdom (UK) November 10, 2011 April 4, 2012

* first season

2. Analysis of commuting data

2.1 Adjustment of census commuting data
To account for possible discrepancies in the geographic distributions of Influenzanet population

with respect to national data, the weight obtained from national commuting sources was

IN
o
GP
o

corrected for biases in the population distribution by applying the rescaling with the ratio




between Influenzanet population (IN) and the general population (GP) of the region of origin (
NéN and ng, respectively). This allowed a direct comparison of the weighted census data with

the corresponding links obtained in the Influenzanet sample.

2.2 Extraction of the Backbone of the commuting network through the disparity filter

We explored an alternative method to extract the most relevant backbone of the census
commuting networks, called disparity filter algorithm [5] that selects the links displaying
statistically significant deviations with respect to a null model for the local assignment of
weights to links. The null model used to define anomalous fluctuations is based on the null
hypothesis that normalized weights are produced by a random assignment from a uniform
distribution. Thus the disparity filter method selects the links, which deviate from the null
hypothesis with a certain level of statistical significance a. The level of significance was defined
for each country in order to extract a portion of the network with the same size of the
corresponding Influenzanet network, in terms of number of links. A visual comparison between

the obtained backbone and the Influenzanet network is reported in Figure A6.

2.3 Probability of observing a link in the Influenzanet commuting network

The probability of a link in the census commuting networks to be represented in the

Influenzanet network is computed as follow. Given the number of commuters w,,,, along a given

OD direction in the census data, the probability that an individual living in O would commute to

IN

D is given by p,, =WOD/NgP. If we take into account the sample N, ie. the number of

individuals living in region O in the Influenzanet population, and we assume the events to be
independent, the probability that a participant of Influenzanet living in O would commute to
region D is given by

Fop =1_(1_pOD)NO (SD
In Figure 5 of the main paper, we rank links in descending order according to their value of

probability and we compare the median rank of the links represented in Influenzanet with the

same value for a random sample.



2.4 Probability distribution of the commuter fluxes in the census data
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Figure A2. Probability distribution of the commuter fluxes, w,,, in the census data.



3. Supporting results

3.1 Geographical characteristics
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Figure A3. Geographic distribution

comparison with national data.
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3.2 Demographic characteristics
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Figure A4. Comparison of Influenzanet population with national data by age and gender.

Table A2. Comparison of Influenzanet population with national data in the [60-64]y and

[65-69]y age classes (all p < 1074, except PT for the [65-69]y class for which p = 0.23)

Influenzanet Influenzanet | General population Influenzanet | General population
Country [60-64]y, % [60-64]y, % [65-69]y, % [65-69]y, %
BE 14 5.9 12 4.7
FR 13 6.3 14 4.5
IT 9 6.1 6 5.2
NL 12 6.4 10 5.2
PT 7 6.0 5 5.2
SE 8 6.3 7 6.1
UK 10 5.8 8 5.1




3.3 Mobility

Table A3. Number of links in the Influenza commuting networks at the level of NUTS2

regions and comparison with corresponding census data.

Influenzanet country Inﬂl{enz:jmet General po.pula.tion

# commuting links # commuting links
BE 19 25
FR 27 462
IT 16 152
NL 85 114
PT 9 42
SE 10 56
UK 82 1332

Table A4. Comparison between the Influenzanet commuting networks and the backbones

of the corresponding census commuting network.

Influenzanet country

Jaccard Index between
Influenzanet network and
the backbone of the
census commuting

network
BE 0.85
FR 0.20
IT 0.23
NL 0.79
PT 0.29
SE 0.18
UK

0.31




e .
backbone of the census commuting network -

adjusted weight

100
10
1
01

001

Figure A5. Comparison between the Influenzanet commuting network (left) and the
backbone of the census commuting network extracted with the disparity filter algorithm
(right). The color code associated to the links in the census commuting network is proportional
to the adjusted weight (from the yellow to dark-red). Both networks are directed, arrows are

omitted for the sake of visualization.

3.4 Health

Table A5. Smoking prevalence by gender in the population of Influenzanet 215 years old

and comparison with corresponding national statistics.

Gender Country II;}:‘E;;(Z,/?I::; General populatu‘);: p-value
NE 12.4 (11.5-13.3) 19 <10°
BE 9.5 (8.1-11.0) 18 <10°
PT 12.5 (9.7 - 15.8) 11 0.34
Female IT 14.3 (11.6 - 17.6) 17 0.11
UK 7.8 (6.0 - 10.0) 21 <107°
SE 10.5 (8.4 - 13.1) 15 <102
FR 18.8 (16.4 - 21.5) 21 0.11
NE 15.3 (14.3 - 16.3) 23 <107°
BE 13.9 (12.3 - 15.8) 24 <10°
PT 15.2 (12.0 - 19.1) 27 <10°
Male IT 17.9 (14.7 - 21.5) 30 <10°
UK 10.1 (8.1 - 12.5) 22 <10°
SE 7.7 (5.8 - 10.1) 13 <10
FR 24.8 (21.8 - 28.1) 26 0.48




Table A6. Vaccination coverage for the 2010/2011 season in the 65+ class of individuals
in Influenzanet population and comparison with national statistics.

Influenzanet Influenzanet | General population

p value
Country % (95% CI) %
FR 63 (59 -67) 54 <10~
IT 35(29-41) 62 <107
NL 80 (78 -82) 77 <10™
PT 62 (54 - 69) 40 <10™
SE 65 (69 - 70) 44 <10™
UK 75 (69 - 80) 73 0.55

3.5 Following seasons

In this subsection we analyze Influenzanet data for the following two influenza seasons,
2012/2013 and 2013/2014, to test the robustness of the representativeness results presented
in the main paper and obtained for the 2011/2012 influenza season.

The analysis on the gender representativeness shows that results are robust across seasons

(Table A7).

Table A7. Comparison of Influenzanet population with national data by gender.

Influenzanet Influenzanet | General population
p value
Country % males % males
2012/2013 season
BE 54.2 49.2 <10™
FR 38.5 48.4 <10™
IT 58.3 48.4 <10™
NL 42.3 49.5 <10™
PT 47.3 47.6 0.92
UK 37.0 49.2 <10™
2013/2014 season
BE 54.5 49.2 <10™
FR 39.4 48.4 <10™
IT 59.2 48.4 <10™
NL 42.7 49.5 <10™
PT 47.6 47.6 0.99
UK 37.5 49.2 <10™

* SE implemented a different standard for participatory surveillance, so it is not included in this sensitivity analysis

The results on the breakdown by age classes (10y) and gender confirm the same qualitative
trend observed for the 2011/2012 season. Figures A6 and A7 reports the results for 4 countries
for the sake of simplicity. Few differences can be noted: for example, in the 2013/2014 season,
the increase of participation in the school-age children in the UK, due to the implementation of

school communication campaigns and activities for Flusurvey [7].
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Figure A6. Comparison of Influenzanet population with national data by age and gender,

for the season 2012/2013.
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Figure A7. Comparison of Influenzanet population with national data by age and gender,

for the season 2013/2014.

Finally,

we report on the results regarding the health indicators, such as asthma (Table A8) and

diabetes (Table A9) incidence, and the vaccination coverage (Table A10). Fewer countries than

the total are listed in the Tables, due to the lack of data for the general population for the years

corresponding to the seasons under study for the missing countries. Results are qualitatively the

same as those obtained for the 2011/2012 season, except for the Influenzanet vaccination

coverage in France that is found to be representative of the coverage in the general population in

the seasons 2012/2013 and 2013/2014, differently from what observed in the previous season.

Table A8. Asthma incidence: comparison of Influenzanet population with national data.

Influenzanet Influenzanet | General population i
Country % % p value
2012/2013 season
FR 6.6 | 6.5 0.71




IT 3.9 6.1 <10
UK 6.0 9.5 <10™
2013/2014 season
FR 6.4 6.5 0.81
IT 3.8 5.9 <10™
UK 6.1 9.6 <10™

Table A9. Diabetes incidence: comparison of Influenzanet population with national data.

Influenzanet Influenzanet | General population

Country % % p value
2012/2013 season

FR 2.6 2.7 0.84

IT 2.2 5.5 <10™

UK 2.9 4.6 <10
2013/2014 season

FR 2.6 2.7 0.84

IT 2.2 5.4 <10

UK 2.8 4.8 <10™

Table A10. Vaccination coverage in the 65+ age class: comparison of Influenzanet

population with national data.

Influenzanet Influenzanet | General population

Country % % p value
2012/2013 season

FR 59 53 0.59

IT 46 54 0.46

UK 75 74 0.75
2013/2014 season

FR 60 53 0.61

IT 48 54 0.48

UK 79 73 0.79
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