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Identifying early changes in influenza vaccination uptake following a government funded immunisation program using a participatory community surveillance program 
Sarah A Moberley, Sandra J Carlson, David N Durrheim and Craig B Dalton 
Background/methods 
Following Australia’s severe influenza season in 2017, the health departments of the states and territories commenced funding in 2018 of influenza vaccine for all children aged six months to five years. As the national immunisation register has recently been extended to include recording of vaccination for all age groups, Australia’s community-based influenza-like illness (ILI) surveillance system, Flutracking, was used to explore influenza vaccine coverage in participants. 
Flutracking participants respond to a weekly survey about ILI from April to October each year. Participants report their influenza vaccine status with the current year’s vaccine in the first weekly survey, and if unvaccinated (or unknown), participants are prompted with the question weekly until the end of the Flutracking season. Detailed methods for Flutracking are available elsewhere.1 
Self-reported vaccine coverage by age group (<5 years, 5 to 17 years, 18 to 64 years and ≥65 years) was calculated at 21 October (timing of the final 2018 Flutracking survey) for participants who had completed at least one survey in 2018. The five-year average was calculated for the percentage vaccinated at the end of the Flutracking survey for the years 2013 to 2017, and compared to 2018. 
Flutracking received ethics approval from the University of Newcastle (# 06/03/22.403) in 2006. In 2009 the program applied to the University of Newcastle to exit the ethics committee review as Flutracking had been incorporated into the national influenza surveillance system. 
The total number of participants completing at least one survey increased from 18,437 in 2013 to 45,532 in 2018. Flutracking participants are more likely to be female (59.8% compared to 50.4%) and more likely to have completed a postgraduate degree (22.6% compared to 3.6%) than the general Australian population.2 A relatively large proportion of Flutracking participants are health care workers, working face to face with patients (17.5%). 
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Results 
[bookmark: _GoBack]Flutracking participants reported higher vaccine coverage for each age group in 2018 than in each of the previous five years (Figure 1). For participants aged less than five years, 55.6% (852/1,532) of participants reported vaccination compared to the five-year average of 18.7% (762/4077), a threefold increase. Participants aged 5 to 17 years also reported higher vaccine coverage, with 32.5% (1,713/5,274) vaccinated in 2018 compared to the 2013 to 2017 five-year average of 19.0% (2,828/14,911). Participants aged 18 to 64 years reported only slightly higher coverage in 2018, at 66.5% (20,496/30,835) compared to the five-year average (62.9%, 61,943/98,538). Participants aged 65 years and over also reported a slightly higher coverage rate of 86.6% (6,830/7,890), compared to the five-year average (83.7%).
Figure 1. Influenza vaccine coverage in Flutracking participants by age category, 2013 to 2018.
[image: Figure depicts years on the x axis; 013 to 2018 and percent vaccine coverage on the y axis. The vaccine coverage in participants is depicted by year for age groups <5, 5 to 17, 18 to 64 and 65+. We show coverage consistently highest in the 65+ age group, followed by 18 to 64 year age group. Children under five years start out the lowest for 2013, but demonstrate a large increase in coverage between 2017 and 2018. The 5 to 17 age group stays low for most years and also shows an increase in coverage from 2017 to 2018.]
Between 2013 and 2017, vaccine coverage within each age category remained relatively stable (Figure 1): from 13.9 to 23.7% for participants aged less than five years; from 16.4 to 20.5% for participants aged 5 to 17 years; from 61.1 to 64.4% for participants aged 18 to 64 years and from 82.9 to 84.2% for participants aged 65 years and over. 
To examine whether the increasing number of participants influenced the vaccine coverage in 2018, an additional analysis was conducted to assess coverage for those Flutrackers who had completed at least one survey in 2018, 2017 and 2016. The trend of increased coverage was unchanged (data not shown). Vaccine coverage in participants who joined in 2018 was also very similar to participants who had joined prior to 2018 (3.6% higher in new 2018 participants aged less than five years). 
Discussion 
Our data suggests substantial coverage gains in the target population and a flow-on effect to children aged 5 to 17 years. This may be due to both the funding of influenza vaccine in children and a motivated cohort following a severe influenza season in 2017. Coverage in adult participants was also at a record high. These findings were shared with Australia’s jurisdictions and the Department of Health to provide an early indication of the impact of the funded program. 
In Australia, the main source of data for vaccine coverage is the Australian Immunisation Register (AIR). A report by the National Centre for Immunisation Research and Surveillance3 based on data from the AIR also demonstrated an increase in influenza vaccine coverage in 2018 for children aged six months to five years (25.6% and 29.5% coverage overall and in Indigenous children respectively) compared to data from 2017 (5% and 14.9% in overall and in Indigenous children respectively).4 
The AIR data suggested lower 2018 influenza vaccine coverage in each age group compared to Flutracking participants who likely have a bias toward increased vaccination uptake. However, the AIR is known to provide an underestimation of influenza coverage, largely due to underreporting.5 
We acknowledge the bias within the Flutracking data, including: the motivation to participate in community based surveillance; the high level of education; and the high proportion of health workers within the Flutracking population. We were also unable to confirm that all children who reported to be vaccinated received two doses of vaccine in their first year of vaccine receipt. 
Flutracking allows monitoring of near-real-time trends in seasonal influenza vaccine coverage and can rapidly assess impacts of changes in influenza immunisation policies within our cohort. These early signals can then be investigated and confirmed through other less timely, but potentially less biased data sources. 
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