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Abstract

Using linked public health data from Australia to measure uptake of COVID-19 vaccination by infection status, we found coverage
considerably lower among infected than uninfected persons for all ages. Increasing uptake of scheduled doses, including among
previously infected persons after the recommended postinfection delay, is needed to reduce COVID-19 illness rates.

Although coverage with 2 doses of COVID-19 vaccine rapidly reached >95% in adults in Australia by late 2021 (1), by December 4, 2022,
uptake had slowed and plateaued at much lower levels for 2 doses among children 5-15 years of age (52.1%) and for boosters among
adults (72.4% for dose 3 and 44.3% for dose 4) (). At the time of this analysis, deferring a scheduled COVID-19 vaccination by 3 months
after SARS-CoV-2 infection was recommended:; that period has now been changed to 6 months (2,3). Because a history of infection can
influence perceptions about protection against and risk of future infection, we aimed to examine whether timing and uptake of
vaccination were affected among persons with recent SARS-CoV-2 infection. We obtained ethics approval for this study from the New
South Wales (Australia) Population Health Services Research Ethics Committee (project 2022/ETH00584).

We linked Australian Immunisation Register (AIR) data and COVID-19 notifications for residents =5 years of age on January 1, 2022, living in
either the Greater Sydney Metropolitan or Hunter New England areas of New South Wales. AIR includes data on COVID-19 vaccine receipt
(by vaccination date, brand, and dose number) among persons registered on Medicare, Australia’s national health insurance program, and
for unregistered persons who reported having received a COVID-19 vaccine. Reporting COVID vaccinations to AIR and positive COVID-19
PCR or rapid antigen test results to public health authorities was mandatory during the study period. Study data were available through
May 29, 2022.

We calculated the cumulative percentages of study participants who received the next recommended COVID-19 vaccine dose by infection
status and by time after the current dose (i.e., dose 1 for the 5-11 and 12-15 year age groups; dose 2 for the 16-39, 40-64, and >65 year
age groups; and dose 3 for =65 year age group) (Eigure). We based infection status on data from COVID-19 notifications as follows: no
infection before receiving the next scheduled dose or, if the person did not receive the next dose, by the end of follow-up; infected before
current dose; infected after current dose but before the due date for the next dose; or infected after exceeding the due date for the next
dose (Table).

Most study participants were uninfected, but distribution by infection status varied by cohort (Table). In all cohorts, vaccine uptake was
most rapid and coverage plateaued at the highest levels among uninfected participants, but the level at which coverage plateaued among
uninfected participants differed by cohort (range 36%-98%) (Eigure). Even after accounting for the recommended 3-month delay between
infection and vaccination, we found coverage among infected persons plateaued at considerably lower levels than among uninfected
persons. Among children 5-15 years of age, those infected after the due date for dose 2 had substantially lower uptake (11%-13%) than
did the subcohorts infected before dose 1 or between doses 1 and 2 (260%). Among all the adult cohorts (>16 years of age), uptake was
more similar among the 3 infected subcohorts; coverage plateaued lowest (range 6%-33%) among those infected before the current dose.

Our use of population-level data was a primary strength of this study. Two international studies reporting on whether SARS-CoV-2
infection status influences vaccination uptake levels were cross-sectional surveys with low response rates or performed among only
healthcare workers (4,5). Unlike this study, those studies did not examine cumulative vaccine uptake by timing of infection, but they also
found previous SARS-CoV-2 infection was associated with lower vaccination uptake.

Our study was limited by a lack of information on reasons for vaccination decisions, and data were available only through May 29, 2022. In
addition, COVID-19 notifications were not linked to national public health databases before June 2021, although relatively few infections
occurred in New South Wales before that period (6); data only represent infections reported. Although reporting positive PCR and rapid
antigen tests was mandatory during the study period, positive results were likely underreported. In addition, persons more likely to be
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tested and have results reported might also have been more likely to get vaccinated, possibly resulting in an underestimation of true discrepancies among subcohorts.

In conclusion, our study shows that persons with previous SARS-CoV-2 infection were less likely to take up subsequent recommended vaccine doses than uninfected
persons. Because previous infection alone is unlikely to provide sufficient protection against severe disease (2), greater adherence to vaccine recommendations is required
to reduce health effects from COVID-19. Ongoing monitoring of vaccination uptake and timely linkage to infection status could help better understand gaps between SARS-
CoV-2 population immunity and vaccine recommendations. Those data, together with information from surveys to identify drivers of delayed vaccination among infected

populations, would enable development of appropriately targeted public health campaigns to reduce COVID-19-related illness rates.

Dr. Gidding is an infectious disease epidemiologist and associate professor at the University of Sydney and National Centre for Immunisation Research and Surveillance.
Her primary research interests include maximizing use of linked routinely collected administrative data sets to evaluate vaccination programs.

Captured by FireShot Pro: 16 November 2023, 10:37:46
https://getfireshot.com


https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article
https://getfireshot.com
https://www.cdc.gov/
https://wwwnc.cdc.gov/eid/
https://wwwnc.cdc.gov/eid/
https://wwwnc.cdc.gov/eid/past-issues/volume-29
https://wwwnc.cdc.gov/eid/articles/issue/29/5/table-of-contents
https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article
https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article#comment
https://wwwnc.cdc.gov/eid/article/29/5/23-0047-f1
https://wwwnc.cdc.gov/eid/article/29/5/23-0047-t1
https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article#r1
https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article#r1
https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article#r2
https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article#r3
https://wwwnc.cdc.gov/eid/article/29/5/pdfs/23-0047.pdf
https://wwwnc.cdc.gov/eid/article/29/5/23-0047.ris
https://www.altmetric.com/details.php?domain=wwwnc.cdc.gov&citation_id=144944250
https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article
https://wwwnc.cdc.gov/eid/article/29/12/22-1916_article
https://wwwnc.cdc.gov/eid/article/29/12/22-1916_article
https://wwwnc.cdc.gov/eid/article/29/12/22-1916_article
https://wwwnc.cdc.gov/eid/article/29/5/23-0047-f1
https://wwwnc.cdc.gov/eid/article/29/12/23-0717_article
https://wwwnc.cdc.gov/eid/article/29/12/23-0717_article
https://wwwnc.cdc.gov/eid/article/29/12/23-0717_article
https://wwwnc.cdc.gov/eid/article/29/12/23-0717_article
https://wwwnc.cdc.gov/eid/article/29/5/23-0047-t1
https://wwwnc.cdc.gov/eid/article/29/5/23-0047-t1
https://wwwnc.cdc.gov/eid/article/29/12/23-1070_article
https://wwwnc.cdc.gov/eid/article/29/12/23-1070_article
https://wwwnc.cdc.gov/eid/article/29/12/23-1070_article
https://wwwnc.cdc.gov/eid/article/29/5/23-0047-f1
https://wwwnc.cdc.gov/eid/spotlight/coronavirus
https://wwwnc.cdc.gov/eid/spotlight/coronavirus
https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article#r4
https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article#r5
https://wwwnc.cdc.gov/eid/article/29/5/23-0047-f1
https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article#r6
https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article#r2

Page 2
COVID-19 Vaccine Uptake by Infection Status in New South Wales, Australia - Volume 29, Number 5—May 2023 - Emerging Infectious Diseases journal - CDC
https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article

Acknowledgments

We would like to thank the New South Wales Health Linked Data for Vaccine Effectiveness Reference Group for their guidance and Shayal Prasad for her help preparing
the figures. We acknowledge the staff at the New South Wales Centre for Health Record Linkage and the Australian Government Department of Health and Aged Care and
New South Wales Ministry of Health, who provided advice and data for the project.

H.G. was funded through an APPRISE CRE Fellowship (NHMRC grant no. APP1116530).

References

1. Australian Government Department of Health and Aged Care. Vaccination numbers and statistics [cited 2023 Jan 12].
https://www.health.gov.au/initiatives-and-programs/covid-19-vaccines/numbers-statistics 4

[}

. Australian Government Department of Health and Aged Care. Australian Technical Advisory Group on Immunisation (ATAGI) updated recommendations for a winter
dose of COVID-19 vaccine [cited 2022 Sep 28]. https://www.health.gov.au/news/atagi-updated-recommendations-for-a-winter-dose-of-covid-19-vaccine &

w

. Australian Government Department of Health and Aged Care. Australian Technical Advisory Group on Immunisation (ATAGI) updated recommendations for
vaccination after COVID-19 infection [cited 2023 Mar 20].
https://www.health.gov.au/our-work/covid-19-vaccines/getting-your-vaccination/vaccination-after-covid-19-infection 4

&

Nguyen KH, Huang J, Mansfield K, Corlin L, Allen JD. COVID-19 Vaccination coverage, behaviors, and intentions among adults with previous diagnosis, United States.
Emerg Infect Dis. 2022;28:631-8. DOl PubMedr: Google Scholar =

(9]

. Hall VJ, Foulkes S, Saei A, Andrews N, Oguti B, Charlett A, et al.; SIREN Study Group. COVID-19 vaccine coverage in health-care workers in England and effectiveness
of BNT162b2 mRNA vaccine against infection (SIREN): a prospective, multicentre, cohort study. Lancet. 2021;397:1725-35. DOl PubMed = Google Scholar

o

QOur World in Data. Australia: coronavirus pandemic country profile [cited 2022 Sep 28]. https://ourworldindata.org/coronavirus/country/australia &

Figure

Table

Table. Age and dose specific cohorts and their distribution in study of COVID-19 vaccine uptake, by infection status on May 29, 2022, Greater Sydney Metropolitan and Hunter New England areas, New...

Cite This Article
DOI: 10.3201/€id2905.230047

Original Publication Date: April 04, 2023

Table of Contents - Volume 29, Number 5—May 2023

EID Search Options
@ Advanced Article Search - Search articles by author and/or keyword.
W Articles by Country Search - Search articles by the topic country.

O\ Article Type Search - Search articles by article type and issue.

Top

Please use the form below to submit correspendence to the authors or contact them at the following address:
Heather Gidding, National Centre far Immunisation Research and Surveillance of Vaccine Preventahle Diseases, Cnr Hawkeshury Rd and Hainswarth St, Westmead, NSW 2145, Australia

Return Address

Send To
@ Authors O Editors

Comments

10000 character(s) remaining.

Captured by FireShot Pro: 16 November 2023, 10:37:46
https://getfireshot.com


https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article
https://getfireshot.com
https://www.health.gov.au/initiatives-and-programs/covid-19-vaccines/numbers-statistics
https://www.health.gov.au/news/atagi-updated-recommendations-for-a-winter-dose-of-covid-19-vaccine
https://www.health.gov.au/our-work/covid-19-vaccines/getting-your-vaccination/vaccination-after-covid-19-infection
https://doi.org/10.3201/eid2803.211561
https://pubmed.ncbi.nlm.nih.gov/35202522
https://scholar.google.com/scholar_lookup?doi=10.3201%2feid2803.211561&pmid=35202522
https://doi.org/10.1016/S0140-6736(21)00790-X
https://pubmed.ncbi.nlm.nih.gov/33901423
https://scholar.google.com/scholar_lookup?doi=10.1016%2fS0140-6736(21)00790-X&pmid=33901423
https://ourworldindata.org/coronavirus/country/australia
https://wwwnc.cdc.gov/eid/article/29/5/23-0047-f1
https://wwwnc.cdc.gov/eid/article/29/5/23-0047-t1
https://wwwnc.cdc.gov/eid/articles/issue/29/5/table-of-contents
https://wwwnc.cdc.gov/eid/AdvancedSearch
https://wwwnc.cdc.gov/eid/ArticleMap
https://wwwnc.cdc.gov/eid/ArticleTypeSearch

Page 3
COVID-19 Vaccine Uptake by Infection Status in New South Wales, Australia - Volume 29, Number 5—May 2023 - Emerging Infectious Diseases journal - CDC
https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article

Page created: March 15, 2023

Page updated: April 19, 2023 ﬁ o @ @

Page reviewed: April 19, 2023

The conclusions, findings, and opinions expressed by authors contributing to this journal do not necessarily reflect the official position of the U.S. Department of Health and Human Services, the Public Health Service, the Centers for Disease
Control and Prevention, or the authors' affiliated institutions. Use of trade names is for identification only and does not imply endorsement by any of the groups named above.

About CDC Contact Us 800-232-4636

U.S. Department of Health & Human Services Accessibility External Links Privacy Policies No Fear Act FOIA Nondiscrimination 0IG Vulnerability Disclosure Policy USA.gov

Captured by FireShot Pro: 16 November 2023, 10:37:46
https://getfireshot.com


https://wwwnc.cdc.gov/eid/article/29/5/23-0047_article
https://getfireshot.com
https://www.facebook.com/sharer/sharer.php?u=%2Feid%2Farticle%2F29%2F5%2F23-0047_article
http://twitter.com/share?url=%2Feid%2Farticle%2F29%2F5%2F23-0047_article&text=
https://www.linkedin.com/shareArticle?url=%2Feid%2Farticle%2F29%2F5%2F23-0047_article&title=
https://tools.cdc.gov/medialibrary/index.aspx#/sharecontent//eid/article/29/5/23-0047_article
https://www.facebook.com/CDC
https://twitter.com/CDCgov
https://www.instagram.com/CDCgov/
https://www.linkedin.com/company/centers-for-disease-control-and-prevention
https://www.youtube.com/c/cdc/
https://www.pinterest.com/cdcgov/
https://www.snapchat.com/add/cdcgov
https://www.cdc.gov/about/default.htm
https://www.cdc.gov/cdc-info/index.html
tel:8002324636
https://www.hhs.gov/
https://www.usa.gov/
https://www.cdc.gov/other/accessibility.html
https://www.cdc.gov/Other/disclaimer.html
https://www.cdc.gov/other/privacy.html
https://www.cdc.gov/Other/policies.html
https://www.cdc.gov/oeeowe/nofearact/
https://www.cdc.gov/od/foia
https://www.cdc.gov/other/nondiscrimination.html
https://oig.hhs.gov/
https://www.hhs.gov/vulnerability-disclosure-policy/index.html

