Deliverable 6.1
A fully functioning technical infrastructure for population-based approach (PBA)
surveillance.
What is population-based approach surveillance?
The self-selection involved in the recruitment of “flu meters” in the IMS system in WP5 raises
concerns about possible selection bias that might lead us wrong in future modeling. Therefore, it is
desirable to validate the IMS results against a more rigorous population-based epidemiological
approach. If deviations are found, we hope that it will be possible to apply correction factors that
transform IMS data to “population-based” data. For this purpose, WP6 was conceived to run IMS and
PBA in parallel, and to compare their results with each other and also with existing sentinel
physician-based influenza surveillance data. Characteristics of population-based approach
surveillance include:
•
•
•
•

•
•
•
•

Random (and thus representative) sample of the population from complete and continuously
updated population register
Selected individuals approached via regular mail and asked to commit to self-reporting
infectious disease symptoms during 6-12 months
Initial questionnaire about background data
Self-reporting of infectious disease symptoms on an event-driven basis through automated
technologies (secure website or Interactive Voice Response telephone service – IVRS – with a
toll-free phone number)
Self-selected communication technology
Symptoms specified through a tree-structured set of questions with initial gate questions
Algorithms for clinical diagnosis
Repeated reminders

Tasks required to attaining the goal of a fully functioning technical infrastructure for populationbased approach (PBA) surveillance:
•
•
•

Obtain ethical approval
Reach business agreement with subcontractor
Set up an Interactive Voice Response system (IVRS), secure website, and response database.

These tasks have been carried out with considerable margin. Due to the intervening new influenza
pandemic that emerged during the spring of 2009, the set-up and implementation of the PBA was
expedited. Therefore, the ethics approval was obtained already before the summer, and so was the
agreement with Linewise, an IT subcontractor small business. In collaboration with researchers at
SMI and the department of Medical Epidemiology and Biostatistics at Karolinska Institutet (MEB/KI),
Linewise has built and tested the reporting system, including the Interactive Voice Response
telephone service, the secure website, and the response database. The ethics approval is shown
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below.

The secure website for participants (www.sjukrapport.se) is in Swedish and contains a home page, a
registration module, a reporting module, and a quitting module. There are links to Sjukrapport’s
weekly newsletter hosted by the website for the Swedish Institute for Infectious Disease Control
(SMI) (http://www.smittskyddsinstitutet.se/publikationer/smis-nyhetsbrev/sjukrapport/ ) and the
embedded link to the results of the reporting
(http://www.smittskyddsinstitutet.se/publikationer/smis-nyhetsbrev/sjukrapport/sasongen20092010/). Both of the latter pages are open to the public. To get in to the registration and
reporting modules of the participant website, participants have to enter their individually unique
National Registration Number (NRN) as authentication. This number is compared to the NRNs of all
invited persons in the study database, and if it doesn’t match, further access is denied. Before
disease reporting is allowed, participants first have to register by entering their NRN in the
registration module (see below).
Upon reporting of a disease episode, regardless of communication technology, the participants are
required to answer a brief tree-structured symptom questionnaire. The questionnaire probes into
symptoms that are part of the case definition for Influenza-like Illness (ILI), as proposed by the
European Centre for Disease Prevention and Control
(http://ecdc.europa.eu/en/activities/surveillance/EISN/Pages/AbouttheNetwork_Influienzacasedefin
itions.aspx). The questions are shown in translated form below. In addition there is a question about
the number of days since onset of the symptoms.
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On the screen printouts presented in a separate document (English_guide_Sjukrapport.pdf), the
secure website for participants, along with the links to Sjukrapport’s publicly open weekly newsletter
and the exhibition of the results of the reporting, is demonstrated with English explanations. In order
to allow EU FP7 reviewers to test the functionality of the reporting system, we have installed four
fictive NRNs in the system – two for registration (one for adult participants and one for
parents/guardians who register in lieu of a selected child aged below 17 years) and two for reporting
(the latter two have already been registered so that they can be used directly without any preceding
registration). The web pages for adults and parents/guardians are essentially identical, but “you” has
been replaced with “your child” and “your” with “your child’s”, etc. Since we wish to avoid showing
these fictive NRNs in documents available to large groups of people or on the Internet (because we
will have to manually clean the reporting dataset from reports made using these NRNs), they are not
shown here, but can be requested from us (admin.sjukrapport@smi.se). To get the fictive NRNs, the
requester must present her-/himself and the purpose.
At the end of the abovementioned document, there is also a simplified algorithm (with English
explanations) for the IVRS system, including the authentication procedure. There are complicated
loops of questions and instructions if incorrect NRNs or other illegal answers are given, but for clarity,
these loops are left out here. This algorithm just serves as an example of the specifications in the
business agreement with Linewise (this document [SMI_Funktionsspecifikation_2009-2010.pdf] – in
Swedish – is attached).
Important components of the scheme are our monthly newsletters that keep the participants alerted
to their task. In addition to serving as reminders, they provide the participants with feedback on their
reporting, along with various kinds of “infotainment” related to infectious diseases. For participants
who have given us their e-mail address, the newsletters are distributed electronically, but for the
remainder, they are sent out as printed pamphlets via regular mail. An example of a recent
newsletter is shown below.
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The “Graphic Profile” of Sjukrapport is important, so that every communication from our secretariat
will be immediately recognized by our participants. The Logo (below) always contains the web
address and the phone number. Among other things, we have produced refrigerator magnets with
the logo and the contact information and distributed them to all participants.

The support from EU FP7 via EPIWORK has permitted us to study selection forces imposed by nonparticipation. We proceeded from a previous pilot study conducted in 2007-2008. We had invited
14,000 individuals. After data collection was completed, a dataset including all registered participants
was linked to the Longitudinal Integration Database for Sick Leave and Labour Market Studies at
Statistics Sweden to obtain individual information on gender, year and month of birth, marital status,
country of birth, highest completed education, occupation, household size, total household income,
and place of residence. Distributions of socio-demographic characteristics among participants were
compared with corresponding distributions in the entire sample of 14,000.
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The graphs above show some socio-demographic distributions among participants (dark blue bars)
and the entire sample of 14,000 Stockholmers (pale blue bars). There was a shift toward older ages
among participants compared with the total sample, and there was a noteworthy underrepresentation of participants in the age group 18-39 years (20% versus 30%). Women were
somewhat over-represented among participants. Moreover, participants had, on average, a higher
level of education, higher household income, somewhat higher representation of two-person
household and a lower representation of individuals who had never been married.
We could also study selection forces associated with the choice of communication technology – web
or telephone/IVRS. The participants’ choices of technology for the initial registration were used to
categorize them as belonging to either the web group or the IVRS group. Interestingly, the
participants remained surprisingly faithful to their initial choice; less than 8% of either group used the
other technology at all. Distributions of socio-demographic characteristics among web users were
compared with corresponding distributions among telephone/IVRS users. Statistically significant
differences emerged in regard to age, gender, education, size of household, marital status and family
income. Women, older individuals, and individuals with a lower level of education were overrepresented in the IVRS group, while participants younger than 65 years and those with a higher level
of education were over-represented in the web group. The web also attracted individuals from larger
households, individuals with higher family income, and individuals who had never been married
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(please see the graphs below, where dark blue bars represent the distributions among web users and
pale blue bars represent the corresponding distributions among telephone/IVRS users). In a paper
presently under consideration at the European Journal of Epidemiology (Bexelius C, Merk H, Sandin S,
Nyren O, Kühlmann-Berenzon S, Linde A, Litton JE. Interactive Voice Response and web-based
questionnaires for population-based infectious disease reporting – attached as an Annex), we could
demonstrate that after adjustment for these socio-demographic imbalances, the incidence rates of
reported ILI and total respiratory tract infection, respectively, were almost identical using the two
technologies.

Web vs. IVRS – Age
distributions

Web vs. IVRS – Gender

Web vs. IVRS – Marital status

Web vs. IVRS – Education

Web vs. IVRS – Household income

Web vs. IVRS – Household size

We have also been able to compare the epidemic curves for ILI generated by the population-based
approach surveillance (Sjukrapport) with those obtained through the regular sentinel physician
reporting system. It should be emphasized that the raw data represent two totally different things –
the sentinel figures denote the percentage among all patients at sentinel units who have symptoms
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indicative of influenza, while the Sjukrapport data represent the incidence per 100 person-weeks.
This notwithstanding, the pattern and timing of peaks, and the relative difference between 2008 and
2009 are strikingly similar between sentinel reports and population-based ILI reporting (see graphs
below).
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Interestingly, the incidence recorded in Sjukrapport is approximately 100 times higher than the
estimated incidence that is reported to the European Influenza Surveillance Scheme (EISS) based on
the Swedish sentinel data (the latter incidence is merely an educated guess). It is quite obvious that
the Swedish sentinel-based incidence figures are gross underestimations, while the data generated
by Sjukrapport appear to be much more reasonable and in line with international data. The tendency
for sentinel data to be underestimations has been noted in other countries (e.g. the Netherlands,
UK), where alternative and more population-centered methods for influenza surveillance have been
tested.
Due to the emerging A(H1N1) influenza pandemic we have, over and above the prescribed tasks for
this first year, drawn a random population sample and included approximately 5500 active
participants (participation rate 46%) who started real live reporting in early September 2009. The
PBA surveillance system, thus, has been in full operation for more than 6 months. In the graphs
below (taken from the most recent account of the Sjukrapport data –
http://www.smittskyddsinstitutet.se/publikationer/smis-nyhetsbrev/sjukrapport/sasongen20092010/), the solid red line represents the epidemic curve for the 2009-2010 pandemic influenza
(which, unfortunately, was already widespread when our registration started). The left panel shows
the incidence of ILI for all ages combined, and the right panel shows the same curve broken down
into age groups. The dotted line in the left graph represents the 2007-2008 seasonal influenza and
the dashed line the 2008-2009 influenza. It can be seen that the pandemic A(H1N1) influenza activity
was rather unimpressive, compared to the seasonal influenza epidemics, notably the one in 20082009. In week 47 (third week of November), a sharp decline in the incidence began. A similar decline
was noted also in other European countries, albeit it began 1 or 2 weeks earlier. The age-specific
incidence curves show that the peak in mid-fall was driven to a large extent by children and their
parent generation (age 15-39 years). In the youngest age group, the peak incidence was well above
2000 per 100,000 person-weeks. In middle-aged and old people, on the other hand, the incidence
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was considerably lower and declining. This pattern is in good agreement with qualitative reports
from the Stockholm schools and from the sentinel reporting system. Thus, the data from the PBA was
quite reasonable, and in terms of numbers much more reasonable than the existing sentinel
reporting. These data have been extremely helpful in SMI’s monitoring of the pandemic.
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