
2026 • Volume 50 • cdc.gov.au/cdi • Epub date: 29.09.2026 • doi.org/10.33321/cdi.2026.50.040

Summary of National Surveillance 
Data on Vaccine Preventable 
Diseases in Australia, 2019–2022
Joanne Jackson, Nicole Sonneveld, Han Wang, Fariha Binte Hossain, 
Aditi Dey, Stephen Lambert, Frank Beard

 

https://www.cdc.gov.au/cdi


Communicable Diseases Intelligence (CDI) 
is a peer-reviewed scientific journal published 
by the Australian Centre for Disease Control.

The journal aims to disseminate information on 
the epidemiology, surveillance, prevention and 
control of communicable diseases of relevance 
to Australia and the near region.

Editor

Dr Elise Firman

Deputy Editor

Simon Petrie

Design and Production

Lisa Thompson

Editorial Advisory Board

David Durrheim, Mark Ferson, Clare Huppatz, 
John Kaldor, Martyn Kirk and Meru Sheel

Submit an Article

Submit your next communicable disease related 
article to CDI for consideration. 

Guidelines for authors and details on how to submit 
your publication is available on our website, or by 
email to the CDI Editor.

Contact us

Communicable Diseases Intelligence (CDI)

Australian Centre for Disease Control

PO Box 795, Canberra ACT 2601

Australia

Website: cdc.gov.au/cdi

Email: cdi.editor@cdc.gov.au

© 2026 Commonwealth of Australia as represented by 
the Australian Centre for Disease Control

ISSN: 2209-6051 Online

This journal is indexed by Index Medicus and Medline.

Creative Commons Licence

This publication is licensed under a Creative Commons 
Attribution-Non-Commercial-NoDerivatives 4.0 
International Licence (Licence). You must read and 
understand the Licence before using any material from 
this publication.

Restrictions

The Licence does not cover, and there is no permission 
given for, use of any of the following material found in 
this publication (if any): 

•	 the Commonwealth Coat of Arms (by way of 
information, the terms under which the Coat of Arms 
may be used can be found on the Department of 
Prime Minister and Cabinet website);

•	 any logos (including the Australian Centre for 
Disease Control’s logo) and trademarks;

•	 any photographs and images; 

•	 any signatures; and

•	 any material belonging to third parties. 

Disclaimer

Opinions expressed in Communicable Diseases 
Intelligence are those of the authors and not necessarily 
those of the Australian Government or the Australian 
Centre for Disease Control. Data may be subject to 
revision.

Enquiries

Enquiries regarding any other use of this publication 
should be addressed to the CDI Editor.

https://www.cdc.gov.au/cdi
mailto:cdi.editor%40cdc.gov.au?subject=
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode


Commun Dis Intell (2018)  2026;50 • doi.org/10.33321/cdi.2026.50.040 • Epub date: 29.09.2026	 3

Contents

Executive summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                    11

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        11

Trends in VPD epidemiology in the 2019–2022 period. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                       11

Abbreviations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        15

Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                          16

Methods and limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                17

Scope of VPDs included . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                              17

Data sources. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       17

Analyses. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           18

Main limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                     19

1. COVID-19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                          20

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       20

Notifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       20

Hospitalisations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                    21

Deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           21

Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        22

2. Diphtheria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                         27

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       27

Notifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       27

Hospitalisations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                    28

Deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           28

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        29

3. Haemophilus influenzae type b disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                34

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       34

Notifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       34

Hospitalisations and deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                          35

Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        35

4. Hepatitis A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                         38

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       38

Notifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       38

Hospitalisations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                    39

Deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           39

Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        39



Commun Dis Intell (2018)  2026;50 • doi.org/10.33321/cdi.2026.50.040 • Epub date: 29.09.2026	 4

5. Hepatitis B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        44

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       44

Newly-acquired hepatitis B notifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                 44

Unspecified hepatitis B notifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    45

Acute hepatitis B hospitalisations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      46

Acute hepatitis B deaths. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                             46

Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        46

6. Influenza. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .51

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        51

Notifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        51

Hospitalisations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                    52

Deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           52

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        53

7. Invasive meningococcal disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      58

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       58

Notifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       58

Hospitalisations and deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                          59

Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        60

8. Invasive pneumococcal disease. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                       63

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       63

Notifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       63

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        64

9. Japanese encephalitis virus infection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  69

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       69

Notifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                      69

Hospitalisations and deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                          70

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        70

10. Measles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                          73

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       73

Notifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                      73

Hospitalisations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                     74

Deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                            74

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        75

11. Mumps. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           80

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       80

Notifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                      80

Hospitalisations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                     81

Deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                            81

Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                         81

12. Pertussis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                         86

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       86

Notifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       86

Hospitalisations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                    87

Deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           87

Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        88



Commun Dis Intell (2018)  2026;50 • doi.org/10.33321/cdi.2026.50.040 • Epub date: 29.09.2026	 5

13. Poliomyelitis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                      93

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       93

Notifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       93

Hospitalisations and deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                          93

Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        93

14. Q fever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           94

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       94

Notifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                      94

Hospitalisations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                    95

Deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           95

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        95

15. Rotavirus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        100

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       100

Notifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                      100

Hospitalisations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                    101

Deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           101

Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        101

16. Rubella. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                          107

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       107

Notifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       107

Hospitalisations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                    107

Deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           108

Congenital Rubella Syndrome (CRS). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    108

Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        108

17. Tetanus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           113

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       113

Notifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       113

Hospitalisations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                    113

Deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           114

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        114

18. Varicella. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                          119

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       119

Notifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       119

Hospitalisations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                    119

Deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           120

Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        120

19. Zoster. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           124

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       124

Notifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                      124

Hospitalisations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                    124

Deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           125

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        125



Commun Dis Intell (2018)  2026;50 • doi.org/10.33321/cdi.2026.50.040 • Epub date: 29.09.2026	 6

Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                   129

Author details . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       129

References. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .130

Appendix A: Supplementary information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                 151

A.1 Detailed methods and limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                   151

A.2 JEV and COVID-19 vaccine recommendations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         166

A.3 Charts of historical national notification data: selected vaccine preventable diseases. . . . . . . . .          168



Commun Dis Intell (2018)  2026;50 • doi.org/10.33321/cdi.2026.50.040 • Epub date: 29.09.2026	 7

List of figures

Figure 1: Coronavirus disease 2019 (COVID-19) notifications and hospitalisations for all ages,a,b 
Australia, 2020–2022, by month of diagnosis or admission. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      26

Figure 2: Coronavirus disease 2019 (COVID-19) monthly hospitalisation rate,a,b Australia, 2020–2022, 
by age group. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                          26

Figure 3: Diphtheria notifications and hospitalisations for all ages,a,b Australia, 2001–2022, by year of 
diagnosis or admission. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                  33

Figure 4: Number of diphtheria notifications by site of infection, and diphtheria notification rate,a 
Australia, 2013–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                    33

Figure 5: Haemophilus influenzae type b invasive disease notifications for all ages,a Australia, 
1993–2022, by month of diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                        37

Figure 6: Haemophilus influenzae type b invasive disease notification rate,a,b Australia, 2013–2022, 
by age group for the groups < 1, 1–4 and 5–14 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                          37

Figure 7: Hepatitis A notifications and hospitalisations for all ages,a,b Australia, 1993–2022, by month 
of diagnosis or admission. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                43

Figure 8: Newly-acquired hepatitis B notifications and acute hepatitis B hospitalisations for all ages,a,b,c 
Australia, 1997–2022, by month of diagnosis or admission. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      50

Figure 9: Newly-acquired hepatitis B notification rates,a Australia, 2013–2022, by age group . . . . . . . . . . .           50

Figure 10: Influenza notifications and hospitalisations for all ages,a,b Australia, 2001–2022, by month 
of diagnosis or admission. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                57

Figure 11: Influenza notification rate,a Australia, 2013–2022, by age group . . . . . . . . . . . . . . . . . . . . . . . . .                         57

Figure 12: Invasive meningococcal disease notifications for all ages,a,b Australia, 1993–2022, by month 
of diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                          62

Figure 13: Invasive meningococcal disease notification rates,a Australia, 2013–2022, by serogroup. . . . . .      62

Figure 14: Invasive pneumococcal disease notifications for all ages,a Australia, 2001–2022, by month 
of diagnosis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           68

Figure 15: Invasive pneumococcal disease notification rates,a Australia, 2013–2022, by Aboriginal and 
Torres Strait Islander status, and overall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    68

Figure 16: Japanese encephalitis virus (JEV) infection notifications for all ages,a Australia, 2013–2022, 
by month of diagnosis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                   72

Figure 17: Japanese encephalitis virus (JEV) infection notification rate,a Australia, 2013–2022 . . . . . . . . . .          72

Figure 18: Measles notifications and hospitalisations for all ages,a,b Australia, 1993–2022, by month 
of diagnosis or admission. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                79

Figure 19: Measles notification rate,a Australia, 2013–2022, by age group . . . . . . . . . . . . . . . . . . . . . . . . . .                          79

Figure 20: Mumps notifications and hospitalisations for all ages,a,b Australia, 1993–2022, by month 
of diagnosis or admission. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                85

Figure 21: Mumps notification rates,a Australia, 2013–2022, by Aboriginal and Torres Strait Islander 
status, and overall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                     85

Figure 22: Pertussis notifications and hospitalisations for all ages,a,b Australia, 1993–2022, by month 
of diagnosis or admission. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                92

Figure 23: Pertussis notification and hospitalisation rates,a,b Australia, 2013–2022, by age group for 
the groups < 6 months, 6 –11 months, and 1–4 years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                          92



Commun Dis Intell (2018)  2026;50 • doi.org/10.33321/cdi.2026.50.040 • Epub date: 29.09.2026	 8

Figure 24: Q fever notifications and hospitalisations for all ages,a,b Australia, 1993–2022, by month 
of diagnosis or admission. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                99

Figure 25: Q fever notification rates,a Australia, 2013–2022, by age group (≥ 1 year) . . . . . . . . . . . . . . . . . .                  99

Figure 26: Rotavirus notifications and hospitalisations for all ages,a,b,c Australia, 1993–2022, by month 
of diagnosis or admission. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                106

Figure 27: Rubella notifications and hospitalisations for all ages,a,b,c Australia, 1993–2022, by month 
of diagnosis or admission. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                112

Figure 28: Tetanus notifications and hospitalisations for all ages,a,b Australia, 1998–2022, by year 
of diagnosis or admission. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                118

Figure 29: Varicella hospitalisations for all ages, Australia,a,b July 1993 – June 2022, by month 
of admission. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                          123

Figure 30: Varicella hospitalisations,a,b Australia, 2013–2022, by age group . . . . . . . . . . . . . . . . . . . . . . . .                         123

Figure 31: Zoster hospitalisations for all ages,a,b Australia, 1993–2022, by month of admission. . . . . . . . .          128

Figure 32: Zoster hospitalisation rates,a,b Australia, 2013–2022, by age group . . . . . . . . . . . . . . . . . . . . . .                       128

Figure A.1: Coronavirus disease 2019 (COVID-19) vaccine approvals, phases of COVID-19 vaccine 
rollout and third/booster dose recommendations317. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167

Figure A.2: Notifications of diphtheria, 1917 to 2022,a,b Australia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 168

Figure A.3: Notifications of Haemophilus influenzae type b, 1991 to 2022,a Australia . . . . . . . . . . . . . . . .                 168

Figure A.4: Notifications of hepatitis A, 1952 to 2022,a,b Australia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 169

Figure A.5: Notifications of measles, 1917 to 2022,a,b Australia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   169

Figure A.6: Notifications of meningococcal disease (invasive), 1949 to 2022,a,b Australia . . . . . . . . . . . . .              170

Figure A.7: Notifications of mumps, 1932 to 2022,a,b Australia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   170

Figure A.8: Notifications of pertussis, 1917 to 2022,a,b Australia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  171

Figure A.9: Notifications of poliomyelitis, 1917 to 2022,a,b Australia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                171

Figure A.10: Notifications of rubella, 1942 to 2022,a,b Australia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   172

Figure A.11: Notifications of tetanus, 1922 to 2022,a,b Australia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   172



Commun Dis Intell (2018)  2026;50 • doi.org/10.33321/cdi.2026.50.040 • Epub date: 29.09.2026	 9

List of tables

Table S.1: Notifications, hospitalisations and deaths for vaccine preventable diseases, Australia,a 
current versus previous reporting period (2019–2022 vs 2016–2018). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               14

Table 1: Coronavirus disease 2019 (COVID-19) notifications in Australia, by age group, sex, Aboriginal 
and Torres Strait Islander status and state/territory,a 2020–2022 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 23

Table 2: Coronavirus disease 2019 (COVID-19) hospitalisations and deaths in Australia, by age group, 
sex, Aboriginal and Torres Strait Islander status and state/territory,a 2020–2022. . . . . . . . . . . . . . . . . . . . .                      24

Table 3: Diphtheria notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander 
status and state/territory,a 2019–2022 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      30

Table 4: Diphtheria hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres 
Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            31

Table 5: Haemophilus influenzae type b invasive disease notifications in Australia, by age group, sex, 
Aboriginal and Torres Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . .                         36

Table 6: Hepatitis A notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander 
status and state/territory,a 2019–2022 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      40

Table 7: Hepatitis A hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres 
Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            41

Table 8: Newly-acquired and unspecified hepatitis B notifications in Australia, by age group, sex, 
Aboriginal and Torres Strait Islander status and state/territory,a 2019–2022 . . . . . . . . . . . . . . . . . . . . . . . .                         47

Table 9: Acute hepatitis B hospitalisations and deaths in Australia, by age group, sex, Aboriginal and 
Torres Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     48

Table 10: Influenza notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander 
status and state/territory,a 2019–2022 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      54

Table 11: Influenza hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres 
Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           55

Table 12: Invasive meningococcal disease (IMD) notifications in Australia, by age group, sex, Aboriginal 
and Torres Strait Islander status and state/territory,a Australia, 2019–2022 . . . . . . . . . . . . . . . . . . . . . . . . .                         61

Table 13: Invasive pneumococcal disease notifications in Australia, by age group, sex, Aboriginal and 
Torres Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     66

Table 14: S. pneumoniae serotypes associated with invasive pneumococcal disease notifications 
by Aboriginal and Torres Strait Islander status, age group and whether contained in available 
pneumococcal vaccines,a Australia, 2019–2022 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                              67

Table 15: Japanese encephalitis virus (JEV) notifications in Australia, by age group, sex, Aboriginal 
and Torres Strait Islander status and state/territory,a 2019–2022 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  71

Table 16: Measles notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander 
status and state/territory,a 2019–2022 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      76

Table 17: Measles hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres 
Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           77

Table 18: Mumps notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander 
status and state/territory,a 2019–2022 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      82

Table 19: Mumps hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres 
Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           83

Table 20: Pertussis notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander 
status and state/territory,a 2019–2022 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      89



Commun Dis Intell (2018)  2026;50 • doi.org/10.33321/cdi.2026.50.040 • Epub date: 29.09.2026	 10

Table 21: Pertussis hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres 
Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           90

Table 22: Q fever notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander 
status and state/territory,a 2019–2022 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      96

Table 23: Q fever hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres 
Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           97

Table 24: Rotavirus notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander 
status and state/territory,a,b 2019–2022 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                     103

Table 25: Rotavirus hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres 
Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           104

Table 26: Rubella notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander 
status and state/territory,a 2019–2022 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      109

Table 27: Rubella hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres 
Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           110

Table 28: Tetanus notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander 
status and state/territory,a 2019–2022 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      115

Table 29: Tetanus hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres 
Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           116

Table 30: Varicella hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres 
Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           121

Table 31: Zoster hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres 
Strait Islander status and state/territory,a 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           126

Table A.1: Variables obtained from the three data sources used in this Summary of National Surveillance 
Data on Vaccine Preventable Diseases in Australia report, 2019–2022. . . . . . . . . . . . . . . . . . . . . . . . . . . .                             153

Table A.2: Surveillance case definition for notifications, International Classification of Diseases, 
Tenth Revision, Australian Modification (ICD-10-AM) and International Classification of Diseases, 
Tenth Revision (ICD-10) codes used to define hospitalisations and deaths, respectively, by vaccine 
preventable disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                    159

Table A.3: Age-standardised notification, hospitalisation and mortality rates, and age-standardised rate 
ratios comparing rates in Aboriginal and Torres Strait Islander persons with rates among other people, 
2019–2022, by vaccine preventable disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                 162

Table A.4: National Immunisation Program schedule,a,b 2022. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    164



Commun Dis Intell (2018)  2026;50 • doi.org/10.33321/cdi.2026.50.040 • Epub date: 29.09.2026	 11

Executive summary

Background
This summary report on vaccine preventable diseases (VPDs) in Australia is the latest in a series of 
multi-year surveillance reports that bring together the three most important national sources of routinely-
collected data on VPDs (notifications, hospitalisations and deaths) and serve as a resource to support 
surveillance and control of VPDs in Australia. This report focuses on the four-year period 1 January 2019 
to 31 December 2022, with longer term trends also presented. Two VPDs are included for the first time: 
coronavirus disease 2019 (COVID-19) and Japanese encephalitis virus (JEV) infection. 

Notifications, hospitalisations and deaths for this reporting period (2019–2022), compared to the previous 
three-year period (2016–2018), are summarised in Table S.1 below. 

Trends in VPD epidemiology in the 2019–2022 period
COVID-19 was the most commonly notified VPD in the 2019–2022 period, and the most common VPD 
coded for in the hospitalisation data. Following the onset of the COVID-19 pandemic in early 2020, 
Australia implemented a range of public health measures, including travel restrictions, lockdowns and 
social distancing. As well as the resultant virtual elimination of COVID-19 for most of Australia for much of 
2020 and 2021, there were substantial reductions in the incidence of some other VPDs.

Prior to the COVID-19 pandemic, influenza had the highest notification and hospitalisation rates of any VPD 
in Australia, with the greatest number of influenza notifications in a single year occurring in 2019. However, 
following the implementation of pandemic-related public health measures, there were few influenza 
notifications in 2020 and 2021, before resurgence in April 2022 after restrictions were largely lifted. 
Influenza was the second most commonly notified VPD in the 2019–2022 period, and the second most 
commonly reported cause of hospitalisation. The highest rates of influenza-related hospitalisation were 
in children aged < 1 year and adults aged ≥ 65 years. Hospitalisation rates among Aboriginal and Torres 
Strait Islander peoples were higher across all age groups; the age-standardised influenza hospitalisation 
rate among Aboriginal and Torres Strait Islander peoples in 2019–2022 was 3.4 times higher than the rate in 
other Australians, and the age-standardised death rate was 2.3 times higher.

Rotavirus was the third most commonly notified VPD in the 2019–2022 period, and the fourth most 
commonly reported cause of hospitalisation. The overall rotavirus hospitalisation rate was 45% lower 
in 2019–2022 than in 2016–2018, continuing the decline seen since the introduction of rotavirus vaccine 
on the national immunisation program (NIP) in July 2007. Rotavirus notification rates were highest in 
infants aged < 1 year. Rotavirus notification and hospitalisation rates in children aged < 5 years were 
approximately twice as high in Aboriginal and Torres Strait Islander children as in other Australians.

Pertussis was the fourth most commonly notified VPD in the 2019–2022 period, and the sixth most 
commonly reported cause of hospitalisation. Pertussis notification and hospitalisation rates were 
approximately 70% lower in 2019–2022 than in 2016–2018, and lower between 2020 and 2022 than at any 
other time over the past three decades. This was largely due to the public health measures implemented 
during the COVID-19 pandemic, although changes to the vaccination schedule may also have contributed. 
Maternal pertussis immunisation programs are likely responsible for the particularly marked decreases 
seen in notification and hospitalisation rates in infants aged less than 6 months since 2015. Pertussis 
notification rates were highest in the 5–14 years age group, whilst hospitalisation rates were highest in 
infants aged < 1 year. The age-standardised pertussis hospitalisation rate among Aboriginal and Torres 
Strait Islander peoples in 2019–2022 was 2.3 times higher than the rate in other Australians.

Zoster (shingles) was the third most common cause of hospitalisation in the 2019–2022 period. The overall 
zoster hospitalisation rate was 9% lower in 2019–2022 than in 2016–2018, likely due to the inclusion of 
zoster vaccine on the NIP in November 2016 for adults aged 70–79 years. Time trend analyses by age 
group showed a 36% decline in the zoster hospitalisation rate in adults aged ≥ 65 years between 2016 and 
2022. The age-standardised zoster hospitalisation rate among Aboriginal and Torres Strait Islander peoples 
in 2019–2022 was 1.6 times higher than among others. 
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Varicella (chickenpox) was the fifth most common cause of hospitalisation in the 2019–2022 period. 
The varicella hospitalisation rate was 18% lower in 2019–2022 than in 2016–2018, likely due to both the 
ongoing impacts of the NIP-funded (since 2005) varicella vaccination program and COVID-19 pandemic-
related public health measures. The age-standardised varicella hospitalisation rate among Aboriginal and 
Torres Strait Islander peoples in 2019–2022 was 1.5 times higher than the rate among others. 

Invasive pneumococcal disease (IPD) was the fifth most commonly notified VPD in the 2019–2022 period, 
with the highest notification rates reported in children aged < 5 years and adults aged ≥ 65 years. IPD rates 
declined in Australia in 2020 and 2021, due to COVID-19 pandemic-related public health measures and 
the resultant decline in circulating respiratory viruses associated with increased risk of IPD. However, rates 
returned to near pre-pandemic levels in 2022 and, among Aboriginal and Torres Strait Islander peoples, to 
higher than pre-pandemic levels, resuming an upward trend observed since 2016. The age-standardised 
notification rate among Aboriginal and Torres Strait Islander peoples in 2019–2022 was 7.7 times higher 
than the rate among other Australians. Vaccine serotypes accounted for three-quarters of IPD notifications 
and non-vaccine serotypes for the other quarter. 

The invasive meningococcal disease (IMD) notification rate was 61% lower in the 2019–2022 period than 
in 2016–2018. The 2016–2018 period was characterised by outbreaks of serogroup W and Y IMD, with 
targeted state- and territory-funded meningococcal ACWY vaccination programs implemented from late 
2016 onwards leading to declines in 2018 and 2019. The inclusion on the NIP of a dose of meningococcal 
ACWY vaccine at 12 months of age (from 2018) and for adolescents (from 2019) likely further contributed 
to the suppression of serogroup W and Y IMD in the 2019–2022 period. Implementation of COVID-19 
pandemic-related public health measures also likely contributed to lower incidence, with notification rates 
of serogroup B IMD decreasing in 2020 and 2021 before returning to pre-pandemic levels in 2022. The 
age-standardised IMD notification rate among Aboriginal and Torres Strait Islander peoples in 2019–2022 
was 4.9 times higher than the rate among others.

The notification rate of invasive Haemophilus influenzae type b (Hib) disease remained low in 2019–2022, 
similar to 2016–2018, demonstrating the success of the longstanding universal childhood Hib vaccination 
program. The age-standardised Hib notification rate among Aboriginal and Torres Strait Islander peoples in 
2019–2022 was 15.8 times higher than the rate among other Australians, although based on small numbers 
of cases.

Measles notification and hospitalisation rates remained relatively low in the 2019–2022 period. The number 
of measles notifications in 2019 (284) was the highest since 2014, likely due to a global surge in cases. 
There were no cases of measles reported in 2021, likely due to pandemic-related public health measures, 
particularly travel restrictions, and only seven in 2022. 

Mumps notification and hospitalisation rates were 87% and 41% lower, respectively, in the 2019–2022 
period than in 2016–2018, with the annual number of mumps notifications in 2021 the lowest since national 
surveillance of mumps began in 1993. No mumps outbreaks occurred during the 2019–2022 period, unlike 
the 2016–2018 period when there were large outbreaks predominantly in Aboriginal and Torres Strait 
Islander adolescents and young adults in remote communities. 

Rubella notification and hospitalisation rates remained low in 2019–2022, consistent with maintenance of 
Australia’s rubella elimination status, and with no notifications of congenital rubella syndrome.

Hepatitis A notification rates in 2019–2022 were 55% lower than in 2016–2018, with rates remaining lower 
among Aboriginal and Torres Strait Islander peoples than in others, in the context of the NIP-funded 
(since 2005) vaccination program for Aboriginal and Torres Strait Islander children in Western Australia, 
the Northern Territory, South Australia and Queensland. Two-thirds of hepatitis A cases were acquired 
overseas.

Rates of newly-acquired hepatitis B notifications, and of acute hepatitis B hospitalisations, were 
approximately 30% lower in 2019–2022 than in 2016–2018, continuing an ongoing decline and 
demonstrating the success of the longstanding universal childhood hepatitis B vaccination program 
and associated targeted programs in Australia. This report is the first in the series to report unspecified 
hepatitis B notifications, the majority of which likely represent chronic hepatitis B infections. The 
notification rate of unspecified hepatitis B was lower in 2019–2022 than in 2016–2018. While the success 
of vaccination programs, both in Australia and overseas, may have had an impact, under-ascertainment of 
cases during the COVID-19 pandemic may have also contributed to this.
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Diphtheria notification and hospitalisation rates remained low in the 2019–2022 period, similar to 
2016–2018. In 2022 there was a high number of cases (n = 24) in Aboriginal and Torres Strait Islander 
people, associated with an outbreak in North Queensland. 

Tetanus notification and hospitalisation rates remained low in the 2019–2022 period, similar to 2016–2018, 
with the majority of notifications and hospitalisations, and all deaths, among adults aged ≥ 65 years. 
Tetanus (and diphtheria)-containing vaccine booster doses are recommended (not NIP-funded) in older 
adults, but coverage is suboptimal.

There were no acute poliomyelitis notifications in 2019–2022.

Q fever notification and hospitalisation rates in the 2019–2022 period were similar to 2016–2018, with the 
highest rates in adults aged 50–64 years. Q fever vaccination is recommended (not NIP-funded) for at-risk 
groups, but coverage is suboptimal.

The first cases of Japanese encephalitis virus (JEV) infection on the Australian mainland since 1998 were 
reported in 2022, with 45 of the 49 cases of JEV infection in 2021 (retrospectively identified and recorded in 
NNDSS) and 2022 acquired in Australia. 
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Disease

Notifications Hospitalisations (principal diagnosis) Deaths (underlying cause)

Average 
annual rateb

Average 
annual rateb

Rate ratio 
(95% CI)c

Average 
annual rateb

Average 
annual rateb

Rate ratio 
(95% CI)c

Average 
annual rateb

Average 
annual rateb

Rate ratio 
(95% CI)c2016–2018 2019–2022 2016–2018 2019–2022 2016–2018 2019–2022

COVID-19 NAd 14,089.12e — NAd NAe — NAd 15.36e —

Diphtheria 0.04 0.05 1.46 (0.09–2.41) 0.01 0.01 1.12 (0.45–2.93) 0.001 0 —

Haemophilus influenzae type b 0.07 0.07 1.03 (0.71–1.50) NRf NRf — NRf NRf —

Hepatitis A 1.08 0.49 0.45 (0.40–0.50) 0.61 0.33 0.53 (0.46–0.61) 0.001 0.001 0.72 (0.01–56.38)

Hepatitis B (newly-acquired/acute) 0.61 0.43 0.69 (0.61–0.79) 0.37 0.26 0.71 (0.60–0.85) 0.07 0.02 0.20 (0.10–0.36)

Influenzag 543.88 554.30 1.02 (1.02–1.02) 74.46 58.28 0.78 (0.77–0.79) 2.57 1.39 0.54 (0.50–0.58)

JEV infection NAd 0.05 — NAd NAd — NAd 0.006 —

Measles 0.38 0.31 0.80 (0.68–0.94) 0.19 0.12 0.65 (0.51–0.86) 0 0.001 —

Invasive meningococcal disease 1.24 0.48 0.39 (0.35–0.43) NRf NRf — NRf NRf —

Mumps 3.05 0.39 0.13 (0.11–0.14) 0.44 0.26 0.59 (0.50–0.69) 0.003 0.003 1.08 (0.12–12.90)

Pertussis 60.9 16.09 0.30 (0.30–0.31) 1.41 0.38 0.27 (0.24–0.30) 0.007 0.003 0.43 (0.07–2.22)

Invasive pneumococcal disease 7.78 6.3 0.80 (0.78–0.83) NRf NRf — NRf NRf —

Q fever 2.11 1.98 0.95 (0.89–1.02) 0.74 0.74 0.99 (0.88–1.10) 0.004 0.006 1.44 (0.31–8.88)

Rotavirus NAd,h 16.45 — 3.04 1.67 0.55 (0.52–0.59) 0.003 0.004 1.44 (0.21–15.88)

Rubella 0.05 0.03 0.69 (0.41–1.14) 0.01 0.003 0.41 (0.07–1.93) 0.001 0 —

Tetanus 0.02 0.01 0.67 (0.29–1.53) 0.06 0.04 0.70 (0.44–1.11) 0.005 0.001 0.18 (0.00–1.81)

Varicella NAd NAd — 1.85 1.52 0.82 (0.76–0.88) 0.06 0.07 1.15 (0.77–1.73)

Zoster NAd NAd — 13.38 12.2 0.91 (0.89–0.94) 0.13 0.20 1.61 (1.25–2.07)

a	 Poliomyelitis is not presented in the table. There were no notifications of poliomyelitis and no deaths with acute poliomyelitis as the underlying cause of death in both 2016–2018 and 
2019–2022. Acute poliomyelitis hospitalisations are likely to represent misclassification, miscoding or other data related issues. 

b	 Rate per 100,000 population per year.
c	 Rate ratio = (average annual rate in 2019–2022) / (average annual rate in 2016–2018). 95% CI: 95% confidence interval. Please note the following when interpreting rate ratios:

•	 Rate ratio > 1: the average annual rate ratio was higher in the current reporting period (2019–2022) than in the previous reporting period (2016–2018).
•	 Rate ratio < 1: the average annual rate ratio was lower in the current reporting period than in the previous reporting period. 
•	 Rate ratio = 1: the average annual rate ratio was the same in the current reporting period as in the previous reporting period. 
•	 A rate ratio with a 95% confidence interval that overlaps with 1 is considered not statistically significant. 

d	 NA: not applicable, because data is unavailable for the reporting period.
e	 COVID-19 notifications, and deaths occurred in the years 2020, 2021 and 2022 only. Due to coding rules, COVID-19 was never the principal diagnosis for a hospitalisation. 
f	 NR: not reported, due to limitations of hospitalisation and/or death data. 
g	 Minimum estimates as notifications, hospitalisations and deaths grossly underestimate influenza-related cases. 
h	 Rotavirus became nationally notifiable in July 2018, therefore notification rates for 2016–2018 are not available.
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Abbreviations
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Introduction

The National Centre for Immunisation Research and Surveillance (NCIRS) has published summary reports 
on vaccine preventable diseases (VPDs) in Australia since 2000.1–6 These reports serve as a national 
resource to support surveillance and control of VPDs in Australia, particularly VPDs targeted by the 
National Immunisation Program (NIP).

In addition to these summary VPD reports, which use a standard structure across all VPDs, and similar but 
more comprehensive reports focusing on VPDs and vaccination coverage in Aboriginal and Torres Strait 
Islander peoples,7–9 a rolling series of epidemiologic reviews provides more detailed data for individual 
VPDs. Epidemiologic reviews which feature data relevant to this report include measles, diphtheria, tetanus 
and hepatitis B.10–13 

The National Immunisation Program (NIP) schedule in 2022 is summarised in Appendix A, Table A.4. 
Changes in the NIP between 2019 and 2022 are listed below:

•	 Meningococcal ACWY conjugate vaccine funded for adolescents aged 14–16 years, delivered 
through a school-based program; and for adolescents aged 15–19 years, delivered through primary 
care providers (2019).

•	 Aboriginal and Torres Strait Islander children and adolescents aged 5–14 years funded for influenza 
vaccine (all Aboriginal and Torres Strait Islander people aged ≥ 6 months now eligible for funded 
annual influenza vaccine) (2019).

•	 Meningococcal B vaccine funded for people of all ages with asplenia, hyposplenia and complement 
deficiency and for those undergoing treatment with eculizumab (2020).

•	 Meningococcal B vaccine funded for all Aboriginal and Torres Strait Islander children aged 
< 12 months. Catch-up available for all Aboriginal and Torres Strait Islander children up to 23 months 
of age for three years, until 30 June 2023 (2020).

•	 Monovalent Hib vaccine funded for people of all ages with functional or anatomical asplenia if the 
person was not vaccinated in infancy or was incompletely vaccinated (2020).

•	 Pneumococcal schedule expanded for Aboriginal and Torres Strait Islander children living in the 
Northern Territory, Queensland, South Australia and Western Australia from 13vPCV at 2, 4, 6 and 
12 months of age (3+1) to include an additional dose of 23vPPV at 4 years of age and a second dose 
5–10 years later (2020).

•	 A single dose of 13vPCV funded for non-Indigenous adults aged ≥ 70 years replacing the previously 
funded dose of 23vPPV aged ≥ 65 years (2020).

•	 Doses of 13vPCV and 23vPPV funded for specific risk conditions for individuals aged from 6 months 
(2020).

•	 A single dose of 13vPCV funded for Aboriginal and Torres Strait Islander adults aged ≥ 50 years, 
followed by a dose of 23vPPV 12 months later and a second dose of 23vPPV 5–10 years after that 
(2020).

•	 Scheduled ages for funded hepatitis A vaccination (2 doses) for Aboriginal and Torres Strait Islander 
children in the Northern Territory, Queensland, South Australia and Western Australia changed to 
18 months and 4 years (2020).

•	 All children aged 6–59 months funded for influenza vaccine (2020).

•	 First enhanced quadrivalent influenza vaccine (adjuvanted) funded nationally for adults aged 
≥ 65 years (2020).

Recommendations and eligibility for non-NIP funded vaccines for Japanese encephalitis virus (JEV) and 
changes that occurred between 2019 and 2022 are presented in Appendix A, section A.2. Details on key 
coronavirus disease 2019 (COVID-19) vaccine approvals, phases of COVID-19 vaccine rollout and third/
booster dose recommendations are presented in Appendix A, section A.2. 
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Methods and limitations

This summary report of national surveillance data on vaccine preventable diseases (VPDs) in Australia 
focuses on analysis of the years 2019 to 2022, with longer term trends presented. For the full methodology 
used in this report, refer to Appendix A, section A.1. 

Scope of VPDs included
This report includes VPDs listed in the Australian Immunisation Handbook that are currently (or have been 
previously) covered under national or state/territory-funded immunisation programs, with some exceptions. 
Human papillomavirus is excluded due to specialised data monitoring conducted under the National 
Cervical Screening Program and reported elsewhere.14 Tuberculosis is excluded as notifications are 
comprehensively reported on elsewhere by the National Tuberculosis Advisory Committee.15 VPDs where 
vaccination in Australia is predominantly privately funded/travel-related — yellow fever, rabies, cholera, and 
typhoid — are not included. Mpox was excluded due to ongoing updates to notification data during the 
preparation of this report, which rendered the analyses inaccurate, but will be considered for inclusion in 
the next report. 

Data sources
Notification data were obtained from the Australian National Notifiable Diseases Surveillance System 
(NNDSS), which collates de-identified information on all cases of notifiable diseases recorded by the 
states and territories. The surveillance case definitions for notifiable diseases (Appendix A, section A.1, 
‘Definitions’), endorsed by the Communicable Diseases Network Australia, have been implemented by all 
jurisdictions since 2004.16 Notification data for all included VPDs with a diagnosis date during 1 January 
2013 to 21 December 2022 were extracted from the NNDSS in June 2023, except for COVID-19, diphtheria 
and JEV infection. Data for the latter two VPDs were extracted in November 2023, and COVID-19 data were 
extracted in October 2024. Analyses in this report focus on notification data with a diagnosis date between 
1 January 2019 and 31 December 2022. Data for the period 1 January 2013 – 31 December 2018 were 
used for ten-year trend analyses and have been updated from those data published in previous reports.5,6 
For notification data prior to 2013, presented for longer-term trends, previously published data were used.6 

Records of hospital episodes of care (henceforth referred to as hospitalisations) were obtained from 
the Australian Institute of Health and Welfare National Hospital Morbidity Database (AIHW NHMD). 
Hospitalisations were included based on the occurrence of VPD-specific International Statistical 
Classification of Diseases and Related Health Problems, 10th Revision, Australian Modification (ICD-10-AM) 
codes in the principal diagnosis field or in one of the first 19 additional diagnosis fields (Appendix A, Table 
A.2). Hospitalisation data from the AIHW NHMD were not included in this report for the following VPDs: 
Haemophilus influenzae type b, invasive meningococcal disease, invasive pneumococcal disease and 
JEV infection (Appendix A, Table A.2). Hospitalisation data for the period 1 July 2001 to 30 June 2022 
were used for analyses in this report, with a focus on hospitalisations within the period 1 January 2019 
to 30 June 2022. For hospitalisation data prior to July 2001, presented for longer-term trends, previously 
published data were used.6

We obtained Cause of Death Unit Record File (COD URF) mortality data from the Australian Coordinating 
Registry (ACR) for deaths occurring in the period 1 January 2019 to 31 December 2022 with VPD-
specific International Statistical Classification of Diseases and Related Health Problems, 10th Revision 
(ICD-10) codes (Appendix A, Table A.2) recorded either as the underlying cause of death or one of the 
associated causes of death. We included ACR mortality data for all included VPDs in this report, except 
for Haemophilus influenzae type b, invasive meningococcal disease, and invasive pneumococcal disease 
(Appendix A, Table A.2). Deaths recorded in the NNDSS are reported in some disease chapters for which 
ACR death data are not included.
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Analyses
Notification, hospitalisation and death rates were calculated using the number of notifications (from 
NNDSS), hospitalisations (from AIHW NHMD) and deaths (from ACR) as the numerator, and the mid-year 
estimated resident populations as released by the Australian Bureau of Statistics (ABS) on 15th June 2023 
as the denominator.17 The Aboriginal and Torres Strait Islander population used is the projected population 
at 30 June of a given year based on the 2016 Census.18 The ‘other’ population was calculated as the 
estimated resident population minus the projected Aboriginal and Torres Strait Islander population. Rates 
are presented as annual rates and average annual rates over 2019–2022 per 100,000 population per year, 
overall, and by age group, sex, Aboriginal and Torres Strait Islander status, and state/territory (except for 
deaths). The hospitalisation rates for the year 2022 are annualised, as we only received hospital episodes 
for the period 1 January to 30 June 2022.

Rate ratios (RRs) for average annual notification and hospitalisation rates in this reporting period 
(2019–2022), compared with the previous period (2016–2018), were calculated and presented with 95% 
confidence intervals (95% CIs). Where relevant, additionally, rate ratios are provided comparing rates in 
2019–2022 to 2016–2018 in certain age groups, and rates in males to females. Age-standardised rate 
ratios comparing the average annual notification, hospitalisation and/or death rate among Aboriginal and 
Torres Strait Islander peoples to that among other people were calculated, where possible. We used 
the direct method of age-standardisation and standardised to the 2001 Australian Census population.19 
Age-standardised rates are provided in Appendix A, Table A.3.

The median and interquartile range (IQR) were used to describe the length of hospital stay, as these data 
are not normally distributed. Proportions are used to describe categorical data. 

Completeness of Aboriginal and Torres Strait Islander status was assessed for notification data for each 
VPD by calculating the proportion of notifications where Aboriginal and Torres Strait Islander status was 
not stated, or was blank, to the total number of notifications. Due to poor completeness of Aboriginal 
and Torres Strait Islander status, notification data by Aboriginal and Torres Strait Islander status are not 
reported for influenza and unspecified hepatitis B, and for pertussis and rotavirus notifications are reported 
only for the < 5 years age group. Aboriginal and Torres Strait Islander status completeness was not 
assessed for hospitalisation and death data. 

Vaccination status of notified cases was assessed and classified into one of the following: vaccination 
status unknown (‘Followed up – information not available’, ‘Not followed up – information not sought’, or 
both variables left blank); ineligible for vaccination (based on birth month and year or age at diagnosis, 
where applicable); unvaccinated; vaccinated but single dose received < 14 days prior to diagnosis; 
fully vaccinated for age with further detailed information regarding doses received unavailable; partially 
vaccinated for age with further detailed information regarding doses received unavailable; and vaccinated 
with one/two/three/four/five relevant vaccine doses. If more than one dose was provided, any dose 
received < 14 days prior to the diagnosis date was not counted towards the dose number received. 
Detailed vaccination status analyses are not presented for invasive pneumococcal disease, due to the 
complexity and timing of the pneumococcal vaccination schedule. Therefore, for invasive pneumococcal 
disease, cases are categorised as vaccination status unknown, unvaccinated, and vaccinated with at least 
one pneumococcal vaccine dose, only. For certain VPDs, vaccination status was assessed in specific 
subgroups, namely: cases born in May 2000 or later for newly-acquired and unspecified hepatitis B 
notifications; by age group (< 18 months or ≥ 18 months) for Haemophilus influenzae type b disease; by 
serogroup for invasive meningococcal disease; for children < 5 years only for pertussis; for women of 
childbearing age (15–44 years) separately for rubella. For COVID-19, vaccination status was not assessed 
for this report. 
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Main limitations
•	 National surveillance case definitions of notifiable conditions were implemented by each state and 

territory by 2004, with case definitions prior to this time varying by jurisdiction. Surveillance case 
definitions have been updated since 2004, although documentation of all changes is not publicly 
available. 

•	 Notification data only represent those cases who presented to a healthcare professional, were 
diagnosed with a VPD, and notified to the relevant health authority. COVID-19 notification data also 
includes cases who self-tested using a rapid antigen test and reported their positive result to the 
relevant health authority (probable cases). The proportion of true cases that is notified likely differs 
by VPD and may also have changed over time, in the context of awareness campaigns and changing 
testing practices. 

•	 The NNDSS is a dynamic dataset subject to retrospective revision. The data presented in this report 
were accurate at the date of data extraction. 

•	 Multiple issues exist within the vaccination status variables within the NNDSS data, and as 
such, these data should be interpreted with caution. Firstly, vaccination status is unknown for a 
considerable proportion of notifications for some diseases, limiting the interpretability of these data. 
Additionally, two different sets of variables are used to classify vaccination status, with accuracy of 
these unknown. 

•	 The NHMD records episodes of care, which start upon admission to a hospital, and end when a 
patient is discharged or transferred from the facility, or dies. A patient who is transferred between 
two hospitals would be captured twice. Re-admissions are also separate episodes. Where the word 
hospitalisation is used in this report, this refers to an episode of care as described above. 

•	 If a hospital episode of care lasted for more than 30 days, NCIRS received the length of stay as 
‘> 30’. We set these lengths of stay at 31 days, in order to be able to analyse these data. The total 
number of bed days presented for a VPD are an underestimate of the true number of bed days when 
the length of stay is reported as > 30 for one or more hospitalisations.

•	 The ICD-10-AM codes used to define hospitalisations and the ICD-10 codes used to define deaths 
due to the included VPDs may be affected by random and systematic errors, resulting in a different 
code assigned to a hospitalisation/death than the true disease or condition responsible for the 
hospital episode or death. Regional and temporal variations in coding practices may impact the 
occurrence of these errors.20 In addition, admission practices and laboratory testing practices may 
also impact hospitalisation data.21

•	 Crude notification, hospitalisation and death rates are provided in tables within each disease 
chapter. These rates are not adjusted for difference in population structure between categories 
(e.g. between jurisdictions). Age-standardised rates for analyses by Aboriginal and Torres Strait 
Islander status were calculated and are provided in Appendix A, Table A.3. Rate ratios comparing 
rates between Aboriginal and Torres Strait Islander peoples and others are age-standardised. 

•	 In each of the notification, hospitalisation and death datasets, issues with regard to correct 
identification of Aboriginal and Torres Strait Islander status exist; in the notification data, 
completeness of this variable is suboptimal for some VPDs. As such, the reported rates may 
underestimate the true incidence of VPDs among Aboriginal and Torres Strait Islander peoples.

•	 The 2022 hospitalisation rate is annualised, as data for only the first six months of 2022 were 
available at the time of analysis. The 2022 hospitalisation rate presented in this report may therefore 
be an underestimate or overestimate of the true 2022 hospitalisation rate. This is particularly 
important to consider when interpreting data on seasonal diseases. 

•	 Comparison between the notification, hospitalisation and death data should be made with caution, 
since these datasets differ in their purpose for data collection, reporting mechanisms and accuracy.

•	 Rate ratios with wide confidence intervals should be interpreted with caution, as they indicate very 
small numbers of cases with low underlying rates (typically < 0.1 per 100,000 population per year). 
These rate ratios are subject to wide fluctuations with very small changes in the numbers of cases.
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1. COVID-19

Background
Coronavirus disease 2019 (COVID-19) is caused by the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) virus.22 The virus generally infects the lining of the upper respiratory tract, 
causing a mild to moderate respiratory illness.23 However, in some people, SARS-CoV-2 may also infect 
the lower respiratory tract, lead to a strong systemic immune response and cause severe illness.23 
Complications associated with COVID-19 are varied and may be pulmonary, cardiac, neurologic, 
haematologic, immunologic and infectious in nature.24–26 Severe or complicated COVID-19 is more 
common in the elderly, in people with underlying medical conditions, and in pregnant people.27,28 
Additionally, some people may experience symptoms for an extended period of time (generally 
> 3 months after disease onset), termed post-COVID-19 condition, or long COVID.29

Notifications
•	 A total of 10,896,550 notifications of COVID-19 were reported during the 2020–2022 period, of 

which 10,327,789 (94.8%) occurred in 2022 (Table 1). The highest monthly number of notifications 
(1,809,725) was observed in January 2022 (Figure 1).

•	 In 2022, a probable case definition was added to the COVID-19 surveillance case definition; 
4,641,366 (44.9%) cases in 2022 were confirmed, 5,686,377 (55.1%) probable, with NULL for the 
remaining 46 (< 0.01%) notifications. Confirmation status (confirmed or probable case status) was 
not reported for cases in 2020 and 2021.

•	 The average annual COVID-19 notification rate for the 2020–2022 period was 14,089.12 per 100,000 
population per year, with the highest rate in 2022 at 39,713.80 per 100,000 population per year 
(Table 1). 

•	 In each of the three years between 2020 and 2022, the COVID-19 notification rate was highest in 
the age groups 15–24 and 25–49 years (Table 1). In 2020, the notification rate was lowest in children 
1–4 years of age, and in 2021 and 2022 in the age group ≥ 65 years.

•	 The average annual COVID-19 notification rate between 2020 and 2022 was lower in males than in 
females (RR: 0.89; 95% CI: 0.88–0.89).

•	 Aboriginal and Torres Strait Islander status was known for 9,522,444 COVID-19 notifications (87.4%) 
over the 2020–2022 period, with 411,258 notifications (3.8%) reported as Aboriginal and Torres Strait 
Islander. The age-standardised notification rate ratio among Aboriginal and Torres Strait Islander 
people compared to other people was 1.11 (95% CI: 1.10–1.11) (Appendix A, Table A.3).

•	 The COVID-19 notification rate in 2020 was highest in Victoria at 313.36 per 100,000 population with 
rates in all other states and territories < 63 per 100,000 population (Table 1). The highest notification 
rates in 2021 occurred in New South Wales and Victoria at 3,468.58 and 3,045.27 per 100,000 
population per year, respectively; and in 2022 in Tasmania and the Australian Capital Territory 
at 48,977.52 and 48,391.79 per 100,000 population per year, respectively. The average annual 
COVID-19 notification rate over 2020–2022 was lowest in Queensland at 10,316.37 per 100,000 
population per year. 
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Hospitalisations
•	 There were 269,703 hospitalisations with COVID-19 in any diagnosis field between 2020–2022, 

equating to an average annual hospitalisation rate of 419.20 per 100,000 population per year 
(Table 2). In the eleventh edition of the ICD-10-AM, COVID-19-specific codes were not to be used 
in the primary diagnosis position, and as such we are unable to report primary diagnosis COVID-19 
hospitalisations. Considering the coding rules, hospitalisations with a COVID-19 code in the second 
or third position are likely attributable to COVID-19. There were 128,345 such hospitalisations (47.6%) 
in 2020–2022. The proportion of hospitalisations with COVID-19 in the second or third diagnosis 
position was 51.3% in 2020 (3,302/6,432); 44.7% in 2021 (28,779/64,367); and 48.4% in 2022 
(96,264/198,904). 

•	 Any diagnosis COVID-19 hospitalisations accounted for at least 1,673,112 bed days. The exact length 
of stay was unknown (i.e. reported as > 30 days) for 4,957 hospitalisations (1.8%). The median length 
of stay was 5 days (IQR: 1–8 days). Median length of stay was highest in 5–14-year-old children at 
7 days (IQR: 3–12 days).

•	 In 2020, the hospitalisation rate was highest in adults ≥ 65 years, but in 2021 and 2022 the rate was 
highest in infants < 1 year of age (Table 2). The highest monthly hospitalisation rate was observed in 
these two age groups in January 2022 (Figure 2); the hospitalisation rate per 100,000 population in 
that month was 751.06 for infants < 1 year and 470.19 for adults ≥ 65 years. These rates were driven 
by very high numbers of hospitalisations in Queensland. 

•	 On average over 2020–2022, the COVID-19 hospitalisation rate was lower in males than females; 
RR = 0.87 (95% CI: 0.87–0.88).

•	 The age-standardised COVID-19 hospitalisation rate was higher among Aboriginal and Torres Strait 
Islander people than other people; RR = 2.78 (95% CI: 2.74–2.83) (Appendix A, Table A.3).

•	 The average annual COVID-19 hospitalisation rate was highest in Queensland and lowest in Western 
Australia, at 731.03 and 94.27 per 100,000 population per year, respectively (Table 2). 

Deaths
•	 During 2020–2022, there were 14,702 deaths with COVID-19 as the underlying or an associated 

cause of death, of which 11,881 (80.8%) had COVID-19 as the underlying cause of death. This 
equates to average annual mortality rates of 19.01 and 15.36 per 100,000 population per year, 
respectively. 

•	 Mortality rates with COVID-19 as the underlying cause of death were highest in each year between 
2020 and 2022 in adults aged ≥ 65 years at 20.70 per 100,000 in 2020, 25.36 per 100,000 in 2021 
and 202.92 per 100,000 population per year in 2022 (Table 2). 

•	 On average over 2020–2022, the mortality rate with COVID-19 as the underlying cause of death was 
higher in males than in females; RR = 1.26 (95% CI: 1.22–1.31).

•	 The age-standardised mortality rate with COVID-19 as the underlying cause of death was not 
statistically different among Aboriginal and Torres Strait Islander people than among others; 
RR = 1.11 (95% CI: 0.94–1.29) (Appendix A, Table A.3).
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Discussion
The COVID-19 pandemic was the most significant global event in the 2019–2022 period under review in this 
report, disrupting all aspects of daily life. The disease was first identified in Wuhan, China, in December 
2019,30-32 and after rapid global spread, COVID-19 was declared a pandemic by the World Health 
Organization (WHO) on 11 March 2020.33 In 2020 and 2021, the pandemic is estimated to have caused 
15.9 million excess deaths globally, either directly or indirectly.34 

Prior to the availability of vaccination against COVID-19 and in the absence of effective treatments, 
Australia and its states and territories used effective35–37 non-pharmaceutical interventions, such as 
the closure of international and state borders, quarantine and lockdowns, use of masks and physical 
distancing to suppress community transmission of SARS-CoV-2.38,39 The number of monthly COVID-19 
notifications and hospitalisations remained low throughout 2020 and the first half of 2021, and the 
seroprevalence of SARS-CoV-2-specific antibodies was estimated to be < 1% in this period.40,41 The timing 
and extent of measures implemented differed by state or territory, explaining in part the jurisdictional 
differences in COVID-19 notification and hospitalisation rates in this period. Local availability of testing and 
decisions around case hospitalisation, including hospitalisation of asymptomatic people or people with 
mild disease for quarantine purposes, may also have contributed to this. 

The year 2021 was marked by the rapid roll-out of COVID-19 vaccines in a phased approach (Appendix A, 
section A.2), and the increase of COVID-19 in Australia following incursions of the highly infectious Delta 
variant of SARS-CoV-2 from June 2021 onwards and the relaxation of mitigation measures in the last 
quarter of 2021.39 The notification rate in this year was lowest among people aged ≥ 65 years, whereas 
the COVID-19 mortality rate was highest in this age group. Hospitalisation rates were highest in people 
< 15 years of age. The reason for the latter finding is likely multifactorial; some of the paediatric admissions 
may have been social or precautionary in nature, and most children were not yet eligible for COVID-19 
vaccination (Appendix A, section A.2). 

At the start of 2022, primary course vaccination coverage in the ≥ 16-year population had reached 91.5%,42 
and Australia transitioned to living with COVID-19, with mitigation measures, including the closure of 
international borders, further reduced or stopped.39 This transition coincided with the arrival of the Omicron 
variant of SARS-CoV-2 and resulted in widespread and high levels of COVID-19 in 2022 (particularly 
in January 2022), with higher notification, hospitalisation and death rates than in 2020 and 2021. The 
COVID-19 death rate increased, particularly in the ≥ 65-year age group, and was approximately eight 
times higher in 2022 than 2021. COVID-19-related mortality among older adults is likely the most important 
contributor to the increased overall mortality rate in 2021 and 2022 compared to 2020,43 with COVID-19 
being the third leading cause of death in 2022.44 Boosters of COVID-19 vaccine remain an important 
effective measure against COVID-19 mortality in people aged ≥ 65 years.45,46 

Over the 2020–2022 period, the age-standardised COVID-19 hospitalisation rate was almost three times 
higher in Aboriginal and Torres Strait Islander peoples than in others. This summary report did not assess 
potential reasons for this finding; these may include interrelated reasons such as social determinants of 
health,47,48 and a higher prevalence of comorbid conditions associated with more severe COVID-19.48,49 
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Category Characteristic

Year of diagnosis

2020 2021 2022 2020–2022

n Rateb n Rateb n Rateb n Av. ratec

Total — 29,119 113.53 539,642 2,100.97 10,327,789 39,713.80 10,896,550 14,089.12

Age group (years)

< 1 153 51.60 4,435 1,484.36 102,655 33,609.55 107,243 11,906.13

1–4 600 48.45 18,202 1,504.02 360,970 29,953.90 379,772 10,393.93

5–14 1,724 53.50 63,088 1,947.23 1,327,679 40,842.39 1,392,491 14,336.47

15–24 4,501 141.07 119,628 3,856.34 1,502,850 47,399.26 1,626,979 17,192.23

25–49 12,410 138.84 232,971 2,619.95 4,251,932 47,456.23 4,497,313 16,787.06

50–64 4,944 108.07 67,315 1,454.51 1,668,953 35,671.23 1,741,212 12,543.25

≥ 65 4,768 113.85 33,687 780.84 1,101,374 24,832.21 1,139,829 8,810.42

Sex
Male 14,190 111.48 269,537 2,114.11 4,412,381 34,185.33 4,696,108 12,234.14

Female 14,823 114.72 267,327 2,066.53 5,102,189 38,953.05 5,384,339 13,821.98

Aboriginal and Torres 
Strait Islander status

Aboriginal and 
Torres Strait Islander

193 22.33 18,125 2,055.94 392,940 43,691.94 411,258 15,547.68

Other 28,926 116.71 521,517 2,102.57 9,934,849 39,571.30 10,485,292 14,037.46

Jurisdictiond

ACT 162 36.41 6,390 1,412.13 221,075 48,391.79 227,627 16,808.28

NSW 5,046 62.21 280,853 3,468.58 3,368,111 41,246.90 3,654,010 14,991.79

NT 80 32.33 711 286.52 103,176 41,234.28 103,967 13,940.37

Qld 1,295 25.07 31,617 606.18 1,586,957 29,827.24 1,619,869 10,316.37

SA 613 34.24 18,616 1,032.73 849,451 46,642.38 868,680 16,044.61

Tas. 247 44.30 1,632 287.71 279,668 48,977.52 281,547 16,602.31

Vic. 20,729 313.36 199,399 3,045.27 2,621,339 39,561.62 2,841,467 14,358.94

WA 947 34.91 424 15.42 1,298,012 46,537.94 1,299,383 15,747.38

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Rates provided are the number of notifications per 100,000 population per year.

c	 Average annual rate per 100,000 population per year.

d	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Category Characteristic

Hospitalisation count and rate:b,c any diagnosis fieldd Death count and rateb,e,f

Year of admission Year of death

2020 2021 2022g,h 2020–2022 2020 2021 2022g,h 2020–2022

n Rate n Rate n Rate n
Av. 

ratei n Rate n Rate n Rate n
Av. 

ratei

Total — 6,432 25.08 64,367 250.60 198,904 1529.70 269,703 419.20 906 3.53 1,351 5.26 9,624 37.01 11,881 15.36

Age group 
(years)

< 1 33 11.13 1,617 541.20 7,066 4626.86 8,716 1165.21 0 0.00 1–5 0.67 1–5 0.65 1–5 0.44

1–4 63 5.09 4,925 406.95 7,584 1258.67 12,572 412.03 0 0.00 0 0.00 8 0.66 8 0.22

5–14 117 3.63 13,447 415.05 13,533 832.61 27,097 335.05 0 0.00 0 0.00 1–5 0.09 1–5 0.03

15–24 443 13.88 6,869 221.43 14,552 917.93 21,864 277.53 0 0.00 1–5 0.13 NP 0.35 15 0.16

25–49 1,794 20.07 18,934 212.93 54,941 1226.40 75,669 339.16 1–5 0.04 NP 0.75 134 1.50 205 0.77

50–64 1,327 29.01 8,632 186.52 30,769 1315.28 40,728 352.86 NP 0.77 184 3.98 466 9.96 685 4.93

≥ 65 2,655 63.40 9,943 230.47 70,456 3177.08 83,054 774.78 867 20.70 1,094 25.36 9,000 202.92 10,961 84.72

Sex
Male 3,062 24.06 32,241 252.88 89,394 1385.18 124,697 390.51 440 3.46 800 6.27 5,343 41.40 6,583 17.15

Female 3,370 26.08 32,108 248.21 109,432 1670.93 144,910 447.17 466 3.61 551 4.26 4,281 32.68 5,298 13.60

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait 
Islander 

63 7.29 3,867 438.64 16,931 3765.20 20,861 950.18 0 0.00 21 2.38 151 16.79 172 6.50

Other 6,369 25.70 60,500 243.91 181,973 1449.63 248,842 400.44 906 3.66 1,330 5.36 9,473 37.73 11,709 15.68
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Category Characteristic

Hospitalisation count and rate:b,c any diagnosis fieldd Death count and rateb,e,f

Year of admission Year of death

2020 2021 2022g,h 2020–2022 2020 2021 2022g,h 2020–2022

n Rate n Rate n Rate n
Av. 

ratei n Rate n Rate n Rate n
Av. 

ratei

Jurisdictionj,k

ACT 17 3.82 308 68.07 1,226 536.73 1,551 137.76 — — — — — — — —

NSW 1,136 14.01 42,833 528.99 45,654 1118.19 89,623 441.70 — — — — — — — —

NT 33 13.34 118 47.55 2,625 2098.16 2,776 447.25 — — — — — — — —

Qld 1,110 21.49 4,532 86.89 89,697 3371.75 95,339 731.03 — — — — — — — —

SA 245 13.68 434 24.08 14,434 1585.11 15,113 335.58 — — — — — — — —

Tas. 61 10.94 14 2.47 1,861 651.82 1,936 137.27 — — — — — — — —

Vic. 3,554 53.73 15,230 232.60 34,551 1042.90 53,335 323.72 — — — — — — — —

WA 80 2.95 9 0.33 6,375 457.13 6,464 94.27 — — — — — — — —

a	 Data sources: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data, and Australian Coordinating Registry for death data.

b	 Rates provided are the number of hospitalisations or deaths per 100,000 population per year. 

c	 To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 1 and 4 are reported as a range; other cell counts may 
be reported as NP (not published) to avoid potential for back calculation of counts < 5. 

d	 Hospitalisations with the specific disease code in any diagnosis field.

e	 Deaths where the disease code was the underlying cause of death only.

f	 To comply with the Australian Coordinating Registry’s data release condition that death counts < 6 be suppressed in published reports, counts between 1 and 5 are reported as a range; other 
cell counts may be reported as NP (not published) to avoid potential for back calculation of counts < 6.

g	 Hospitalisations with admission date between 1 January and 30 June 2022. 

h	 Hospitalisation rates for 2022 have been annualised.

i	 Average annual rate per 100,000 population per year.

j	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

k	 To comply with the Australian Coordinating Registry’s data release condition that only national death counts and rates be reported, death counts and rates are not presented by state/territory.
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Figure 1: Coronavirus disease 2019 (COVID-19) notifications and hospitalisations for all ages,a,b 
Australia, 2020–2022, by month of diagnosis or admission

a	 Data sources: National Notifiable Diseases Surveillance System for notifications and Australian Institute for Health and Welfare 
National Hospital Morbidity Database for hospitalisation data. 

b	 Hospitalisations for which the month of admission was between 1 January 2020 and 30 June 2022 and with COVID-19 in any 
diagnosis field. Hospitalisations with missing month of admission are excluded from this figure.

Figure 2: Coronavirus disease 2019 (COVID-19) monthly hospitalisation rate,a,b Australia, 
2020–2022, by age group

a	 Data source: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data. 

b	 Hospitalisations for which the month of admission was between 1 January 2020 and 30 June 2022 and with COVID-19 in any 
diagnosis field. Hospitalisations with missing month of admission are excluded from this figure.
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2. Diphtheria

Background
Diphtheria is caused by toxin-producing strains of the bacteria Corynebacterium diphtheriae and 
Corynebacterium ulcerans.50 C. diphtheriae is transmitted predominantly from human to human by 
respiratory droplets or by direct contact with lesions.51 C. ulcerans is transmitted from animals, either 
through direct contact with respiratory droplets or through direct contact with, or consumption of, 
unpasteurised milk.52,53 Respiratory diphtheria is characterised by a sore throat, fever, swelling of the 
neck, and a membrane that forms over the back of the throat, resulting in breathing and swallowing 
difficulties.50 The toxin can also cause cardiac, neurological and renal complications.51,54 Case fatality 
rates vary between 5% and more than 20%, depending on vaccination and access to treatment.51 
Cutaneous diphtheria typically presents as a non-healing ulcerative lesion. Complications can occur in 
cutaneous diphtheria but are rare.50 

Notifications
•	 A total of 55 notifications of diphtheria were reported during the 2019–2022 period (Table 3). 

•	 The average annual diphtheria notification rate for the 2019–2022 period was 0.05 per 100,000 
population per year, not significantly different to the average annual notification rate of 0.04 per 
100,000 population per year between 2016–2018 (RR: 1.46; 95% CI: 0.09–2.41). 

•	 The majority of the cases were cutaneous (n = 47/55; 85.5%), with 6/55 cases (10.9%) pharyngeal 
and 2/55 (3.6%) with unknown site of infection. One pharyngeal case was a child aged 1–4 years; 
the remaining five pharyngeal cases were > 15 years old. 

•	 Fifty cases (90.9%) were due to infection with C. diphtheriae, with five (9.1%) due to C. ulcerans. 

•	 Aboriginal and Torres Strait Islander status was reported for all 55 notifications (100%) of diphtheria 
during 2019–2022, with 34 (61.8%) being reported in Aboriginal and Torres Strait Islander people. 
Twenty-four of the 34 cases in Aboriginal and Torres Strait people were reported in 2022.

•	 The diphtheria notification rate among Aboriginal and Torres Strait Islander people was more than 
34 times that in others in the 2019–2022 period (age-standardised RR: 34.56; 95% CI: 19.13–63.14; 
Appendix A, Table A.3). 

Ten-year trends

•	 The diphtheria notification rate was ≤ 0.01 per 100,000 population per year between 2013 and 2015, 
with 2 or 3 cases reported in these years (Figure 4). For the period 2016–2021, there were between 
7 and 11 diphtheria notifications reported per year, with notification rates between 0.03 and 0.04 
per 100,000 population per year. In 2022, there were 31 diphtheria notifications, the highest number 
recorded since 2001 (Figure 3), equating to a notification rate of 0.12 per 100,000 population.

•	 In the 10-year period between 2013 and 2022, there were 89 diphtheria notifications; 77 (86.5%) 
were recorded as cutaneous diphtheria, 10 (11.2%) as pharyngeal diphtheria and 2 (2.2%) with an 
unknown site of infection. Pharyngeal diphtheria was not recorded in 2013, 2014, 2017 or 2019. 
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Vaccination status 

•	 Of the 55 notifications during 2019–2022, vaccination data were unavailable for 10.9% of cases 
(n = 6): 3 blank, 2 followed up with no further information, and 1 not followed up. Of the 49 
notifications with vaccination data available, 7 (14.3%) had received no vaccine doses (including one 
child aged 1–4 years); 8 (16.3%) received one dose; 5 (10.2%) received 2 doses; 5 (10.2%) received 
3 doses; 6 (12.2%) received 4 doses; and 17 (34.7%) received at least 5 doses of a diphtheria 
containing vaccine. 

•	 Of notifications in those aged 0–14 years (n = 14), eight cases (57.1%) had three or four vaccine 
doses recorded; one was < 4 years old and not eligible for their fifth dose. Two cases (14.3%) were 
unvaccinated at the time of diagnosis; both were aged 1–4 years.

Place of acquisition

•	 A total of 10 diphtheria notifications (18.2%) had an unknown place of acquisition recorded. 

•	 Of those with a known place of acquisition (n = 45), thirty-four notifications (75.6%) were recorded 
as diphtheria acquired within Australia and 11 (24.4%) in a country other than Australia. The majority 
of these (7/11; 63.6%) were recorded as having been acquired from a country in Oceania (Vanuatu, 
n = 4; Papua New Guinea, n = 2; and Solomon Islands, n = 1). 

Hospitalisations 
•	 There were 43 hospitalisations with diphtheria in any diagnosis field between 1 January 2019 and 

30 June 2022, of which 11 (25.6%) had diphtheria as the principal diagnosis (Table 4). This equates 
to hospitalisation rates of 0.05 per 100,000 population per year and 0.01 per 100,000 population per 
year, respectively.

•	 The rates for hospitalisation with diphtheria in any diagnosis field and as principal diagnosis 
only were similar in the 2019–2022 period to the 2016–2018 period; rate ratios were 0.81 (95% 
CI: 0.54–1.23) for all-diagnoses diphtheria hospitalisations and 1.11 (95% CI: 0.45–2.93) for 
hospitalisations with diphtheria as principal diagnosis. 

Principal diagnosis only

•	 During 2019–2022, hospitalisations with diphtheria as the principal diagnosis accounted for 73 
hospital bed days. The exact length of stay was known for 100% of hospitalisations, as all were 
≤ 30 days. The median length of stay was 5 days overall (IQR: 1–11 days), and highest in adults aged 
25–49 years (6 days; IQR: 3–12 days) and 50–64 years (6 days; IQR: 1–11 days). 

•	 Of the 11 hospitalisations with diphtheria as the principal diagnosis, 1–5 were among Aboriginal and 
Torres Strait Islander people. 

•	 No diphtheria hospitalisations occurred in the Australian Capital Territory, the Northern Territory, 
Tasmania or Western Australia. 

Deaths
•	 Between 1–5 deaths coded with diphtheria as associated cause of death and no deaths with 

diphtheria as underlying cause of death occurred in the 2019–2022 period. 
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Discussion 
The incidence of diphtheria continues to be low at 0.05 per 100,000 population per year for the 2019–2022 
period. However, there has been an increase in the number of notifications over the past two decades, 
with no cases notified in the 2002–2011 period, 7 in the 2012–2015 period, 27 in the 2016–2018 period and 
55 in 2019–2022.6,13 The rate of diphtheria notifications was 34 times higher in Aboriginal and Torres Strait 
Islander peoples than in other people, a higher rate ratio than previously reported.6,8 This was attributable 
to an outbreak of diphtheria in 2022, primarily in Aboriginal and Torres Strait Islander communities in North 
Queensland.55 

A high proportion (75.6%) of diphtheria notifications were locally acquired in Australia in the 2019–2022 
period, higher than reported in 2016–2018 (12/42, 28.6%). Although public health measures implemented 
during the pandemic, particularly international border closures,56 would have reduced importation of 
diphtheria by travellers, the increase in number of diphtheria notifications, with the majority acquired in 
Australia, should continue to be monitored. Nevertheless, for travellers to endemic countries or countries 
where health services are difficult to access, recommendation of a booster dose of diphtheria-toxoid 
vaccine remains important.57 

Vaccination coverage is high in Australia, with 93.6% coverage of 4 or 5 doses of a diphtheria-toxoid 
vaccine in children aged 5 years in 2022.58 Additionally, 83.8% of adolescents turning 14 in 2022 had 
received an adolescent dose of a diphtheria-containing vaccine.58 Although a quarter of diphtheria 
notifications were in children aged 0–14 years, a high proportion had not completed the five-dose 
childhood schedule of diphtheria-toxoid vaccine, or were unvaccinated. The majority of notifications in 
the 2019–2022 period occurred in people aged ≥ 15 years (74.5%). Immunity to diphtheria wanes with 
increasing age, leaving many adults susceptible to infection.59–62 While adults ≥ 50 years are recommended 
to have a diphtheria-toxoid booster dose if they have not received a booster dose in the past 10 years,57 
coverage of the diphtheria-toxoid vaccines was suboptimal in 2024, at 30.1%.63 It is important that all 
individuals remain up-to-date with diphtheria vaccinations, and that vigilant surveillance continues to 
monitor any further increases in diphtheria notifications. 
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Table 3: Diphtheria notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 2019–2022

Category Characteristic

Year of diagnosis

2019 2020 2021 2022 2019–2022

n Rateb n Rateb n Rateb n Rateb n Av. rateb,c

Total — 7 0.03 10 0.04 7 0.03 31 0.12 55 0.05

Age group (years)

< 1 0 0 0 0 0 0 1 0.33 1 0.08

1–4 0 0 1 0.08 0 0 2 0.17 3 0.06

5–14 2 0.06 1 0.03 1 0.03 6 0.18 10 0.08

15–24 0 0 3 0.09 1 0.03 7 0.22 11 0.09

25–49 1 0.01 4 0.04 3 0.03 8 0.09 16 0.04

50–64 3 0.07 0 0 1 0.02 6 0.13 10 0.05

≥ 65 1 0.02 1 0.02 1 0.02 1 0.02 4 0.02

Sex
Male 5 0.04 5 0.04 4 0.03 13 0.10 27 0.05

Female 2 0.02 5 0.04 3 0.02 18 0.14 28 0.05

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait Islander

0 0 4 0.46 3 0.34 24 2.67 31 0.89

Other 7 0.03 6 0.02 4 0.02 7 0.03 24 0.02

Jurisdictiond

ACT 0 0 0 0 0 0 0 0 0 0

NSW 1 0.01 0 0 0 0 4 0.05 5 0.02

NT 0 0 0 0 0 0 0 0 0 0

Qld 5 0.10 9 0.17 5 0.10 25 0.47 44 0.21

SA 0 0 1 0.06 2 0.11 0 0 3 0.04

Tas. 0 0 0 0 0 0 0 0 0 0

Vic. 1 0.02 0 0 0 0 1 0.02 2 0.01

WA 0 0 0 0 0 0 1 0.04 1 0.01

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Rates provided are the number of notifications per 100,000 population per year.

c	 Average annual rate per 100,000 population per year.

d	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Table 4: Diphtheria hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 
2019–2022

Category Characteristic

Hospital count and rate: year of admissionb,c Deathsd,e

Any diagnosis fieldf Prinicpal diagnosisg

Year of 
death

2019 2020 2021 2022h,i 2019–2022 2019 2020 2021 2022h,i 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 
rate n Rate n Rate n Rate n Rate n

Av. 
rate n

Av. 
rate

Total — 12 0.05 13 0.05 9 0.04 9 0.07 43 0.05 1–4 0.004 1–4 0.02 1–4 0.01 1–4 0.02 11 0.01 0 0

Age group 
(years)

< 1 1–4 0.33 0 0 0 0 0 0 1–4 0.08 0 0 0 0 0 0 0 0 0 0 — —

1–4 0 0 1–4 0.16 0 0 1–4 0.17 1–4 0.08 0 0 1–4 0.16 0 0 1–4 0.17 1–4 0.08 — —

5–14 0 0 1–4 0.03 1–4 0.03 0 0 1–4 0.02 0 0 0 0 0 0 0 0 0 0 — —

15–24 1–4 0.06 1–4 0.03 0 0 0 0 1–4 0.02 0 0 1–4 0.03 0 0 0 0 1–4 0.01 — —

25–49 1–4 0.03 1–4 0.04 1–4 0.04 5 0.11 16 0.06 1–4 0.01 1–4 0.01 1–4 0.02 1–4 0.02 5 0.02 — —

50–64 1–4 0.04 1–4 0.04 1–4 0.02 1–4 0.04 6 0.04 0 0 0 0 1–4 0.02 1–4 0.04 1–4 0.02 — —

≥ 65 1–4 0.10 1–4 0.07 1–4 0.07 1–4 0.09 12 0.08 0 0 0 0 0 0 0 0 0 0 — —

Sex
Male 6 0.05 5 0.04 NP 0.05 NP 0.08 23 0.05 1–4 0.01 1–4 0.01 1–4 0.02 1–4 0.03 6 0.02 — —

Female 6 0.05 8 0.06 1–4 0.02 1–4 0.06 20 0.05 0 0 1–4 0.02 1–4 0.02 1–4 0.02 6 0.01 — —

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait 
Islander

1–4 0.24 1–4 0.23 1–4 0.11 NP 1.33 11 0.49 0 0 0 0 0 0 1–4 0.67 1–4 0.17 — —

Other 10 0.04 11 0.04 NP 0.03 1–4 0.02 32 0.04 1–4 0.004 1–4 0.02 1–4 0.01 0 0 NP 0.01 — —
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Category Characteristic

Hospital count and rate: year of admissionb,c Deathsd,e

Any diagnosis fieldf Prinicpal diagnosisg

Year of 
death

2019 2020 2021 2022h,i 2019–2022 2019 2020 2021 2022h,i 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 
rate n Rate n Rate n Rate n Rate n

Av. 
rate n

Av. 
rate

Jurisdictionk,l

ACT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 — —

NSW 1–4 0.01 1–4 0.02 1–4 0.02 1–4 0.07 8 0.03 0 0 0 0 0 0 1–4 0.02 1–4 0.01 — —

NT 0 0 1–4 0.40 0 0 0 0 1–4 0.10 0 0 0 0 0 0 0 0 0 0 — —

Qld 6 0.12 6 0.12 1–4 0.02 NP 0.19 18 0.11 1–4 0.02 1–4 0.06 0 0 1–4 0.08 6 0.04 — —

SA 0 0 1–4 0.11 1–4 0.17 0 0 5 0.07 0 0 0 0 1–4 0.11 0 0 1–4 0.03 — —

Tas. 0 0 0 0 1–4 0.18 0 0 1–4 0.04 0 0 0 0 0 0 0 0 0 0 — —

Vic. 1–4 0.06 1–4 0.03 1–4 0.02 0 0 7 0.03 0 0 1–4 0.02 0 0 0 0 1–4 0.004 — —

WA 1–4 0.04 0 0 0 0 1–4 0.07 1–4 0.03 0 0 0 0 0 0 0 0 0 0 — —

a	 Data sources: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data, and Australian Coordinating Registry for death data. 

b	 Rates provided are the number of hospitalisations or deaths per 100,000 population per year. 

c	 To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 1 and 4 are reported as a range; other cell counts may 
be reported as NP (not published) to avoid potential for back calculation of counts < 5. 

d	 Deaths where the disease code was the underlying cause of death only.

e	 To comply with the Australian Coordinating Registry’s data release condition that death counts < 6 be suppressed in published reports, counts between 1 and 5 are reported as a range; other 
cell counts may be reported as NP (not published) to avoid potential for back calculation of counts < 6.

f	 Hospitalisations with the specific disease code in any diagnosis field.

g	 Hospitalisations with the specific disease code in the principal diagnosis field only.

h	 Hospitalisations with admission date between 1 January and 30 June 2022. 

i	 Hospitalisation rates for 2022 have been annualised.

j	 Average annual rate per 100,000 population per year.

k	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

l	 To comply with the Australian Coordinating Registry’s data release condition that only national death counts and rates be reported, death counts and rates are not presented by state/territory.
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Figure 3: Diphtheria notifications and hospitalisations for all ages,a,b Australia, 2001–2022, by year 
of diagnosis or admission

a	 Data sources: National Notifiable Diseases Surveillance System for notification data and the Australian Institute for Health and 
Welfare National Hospital Morbidity Database for hospitalisation data. 

b	 Hospitalisations for which the year of admission was between 2001 and 2022 and with diphtheria in any diagnosis field. 
Hospitalisation data for 2022 included hospitalisations from 1 January to 30 June only. Hospitalisations with missing year of 
admission are excluded from this figure.

Figure 4: Number of diphtheria notifications by site of infection, and diphtheria notification rate,a 
Australia, 2013–2022

a	 Data source: National Notifiable Diseases Surveillance System.
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3. Haemophilus influenzae type b disease

Background
Hib disease is caused by the gram-negative bacterium Haemophilus influenzae, serotype b. 
It is a commensal organism in the nasopharynx,64–66 but can cause invasive disease and can lead 
to epiglottitis67,68 and meningitis, with neurological sequelae such as deafness in approximately 
one-fifth to one-third of survivors.69 Other manifestations of invasive Hib disease are pneumonia 
(with bacteraemia or empyema); septic arthritis; cellulitis; osteomyelitis; and septicaemia.69 

Notifications
•	 A total of 73 cases of invasive Haemophilus influenzae type b (Hib) disease were notified in the 

2019–2022 period (Table 5). There was a substantial decline in Hib disease in Australia in the 1990s, 
with relatively stable monthly case numbers since (Figure 5).

•	 The average annual notification rate of invasive Hib disease was 0.07 per 100,000 population per 
year in 2019–2022, which is similar to the rate in the 2016–2018 period; RR = 1.03 (95% CI: 0.71–1.50). 

•	 The notification rate among children 1–14 years of age remained low and relatively stable over the 
2013–2022 period (Figure 6). The notification rate was highest among infants < 1 year of age each 
year in the 2019–2022 period (Table 5). The rate in the < 1-year age group was more variable over 
the 2013–2022 period than for other paediatric age groups (Figure 6), reflecting generally small 
case numbers. There was no statistically significant difference in the notification rate between the 
2019–2022 period and the 2016–2018 period among children: RR = 1.07 (95% CI: 0.50–2.37) for 
infants < 1 year of age; RR = 0.91 (95% CI: 0.38–2.25) for children 1–4 years of age; and RR = 0.83 
(95% CI: 0.24–2.99) for children 5–14 years of age.

•	 No cases of invasive Hib disease were notified in the Australian Capital Territory and Tasmania in the 
period 2019–2022 (Table 5). The highest annual average notification rate in the 2019–2022 period 
was observed in the Northern Territory (1.11 per 100,000 population per year).

•	 Aboriginal and Torres Strait Islander status was reported for all 73 notified cases (100%), with 27 
reported as Aboriginal and Torres Strait Islander (37%). The age-standardised notification rate ratio 
among Aboriginal and Torres Strait Islander people compared to others was 15.84 (95% CI: 8.80–
27.39) in the 2019–2022 period (Appendix A, Table A.3). 

Vaccination status

•	 Among the 73 notified cases, 32 (44%) were born before 1988 and not eligible for Hib vaccination. 

•	 Of the 41 cases eligible for vaccination, three (7%) were unvaccinated. Two of the unvaccinated cases 
were under the age of 12 months, and one case was between 12 and < 18 months of age. One child 
< 12 months (2%) received a single dose of Hib-containing vaccine in the 14 days prior to diagnosis. 

•	 There were 21 vaccinated cases less than 18 months of age. Of these, 10 (48%) had received three 
Hib-containing vaccine doses; two (10%) had received two vaccine doses; and eight (38%) had 
received one vaccine dose. One (5%) had insufficient vaccine information recorded to determine the 
number of doses received. 

•	 Six cases were between 12 to < 18 months of age, all of whom had received a three-dose primary 
course. 

•	 There were 16 vaccinated cases ≥ 18 months of age. Nine of these cases (56%) had received 
a three-dose primary course and booster dose at age ≥ 12 months, and three cases (19%) had 
received a full two-dose PRP-OMP primary course and a booster at age ≥ 18 months. Two cases 
(13%) had received a three-dose primary course, but no booster dose. One case (6%) had received 
one primary course dose only. Vaccination information was insufficient to determine the number of 
doses received for the other case (6%). 
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Hospitalisations and deaths
•	 Hospitalisation data for invasive Hib disease are unavailable, as ICD-10-AM codes for invasive 

Haemophilus influenzae disease are not type-specific.

•	 Mortality data for invasive Hib disease are available from the “died of disease” variable in NNDSS 
only, as ICD-10 codes for invasive Haemophilus influenzae disease in the ACR mortality dataset are 
not type-specific. 

•	 Two notified Hib cases (3%) were reported to have died due to the disease. One case was an infant 
who had received one dose of Hib-containing vaccine, and the other case an adult aged ≥ 65 years 
who was not eligible for Hib-containing vaccination. Neither case was an Aboriginal or Torres Strait 
Islander person. 

Discussion
Since the introduction of Hib-containing vaccines on the NIP in 1993, the incidence and burden of invasive 
Hib disease in Australia have declined substantially,70–72 consistent with the international experience.73,74 
Across all age groups, the invasive Hib disease notification rate in Australia remained stable in the 
2019–2022 period, which included the 2020–2021 COVID-19 pandemic years, compared to 2016–2018.6 
This absence of an apparent effect of the pandemic-associated non-pharmaceutical measures on the 
incidence of invasive Hib disease has also been observed elsewhere.75 The notification rate of invasive Hib 
disease remains considerably higher (16-fold in 2019–2022) among Aboriginal and Torres Strait Islander 
peoples than among other people, although based on relatively small numbers of cases. 

In July 2018, the NIP-funded booster dose of Hib-containing vaccine changed from a combined Hib and 
meningococcal C vaccine at 12 months to a monovalent Hib vaccine at 18 months of age.76 Seven invasive 
Hib disease cases in the 2019–2022 period (10%) were between 12 to < 18 months of age at time of the 
notification, six of whom received a full primary course. This compares to 17 cases 12 to < 18 months of 
age (5%) in the 2000–2017 period, of whom five had received a full primary course and six had received an 
additional booster dose.72 Ongoing monitoring of invasive Hib disease incidence in the 12 to < 18 months 
age group is required to ensure the change in timing of the booster does not result in an increase in 
invasive Hib disease in this age group.
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Table 5: Haemophilus influenzae type b invasive disease notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status 
and state/territory,a 2019–2022

Category Characteristic

Year of diagnosis

2019 2020 2021 2022 2019–2022

n Rateb n Rateb n Rateb n Rateb n Av. rateb,c

Total — 22 0.09 19 0.07 19 0.07 13 0.05 73 0.07

Age group (years)

< 1 6 1.98 3 1.01 7 2.34 2 0.66 18 1.50

1–4 3 0.24 4 0.32 3 0.25 3 0.25 13 0.27

5–14 4 0.13 2 0.06 1 0.03 0 0 7 0.05

15–24 0 0 1 0.03 0 0 1 0.03 2 0.02

25–49 0 0 1 0.01 2 0.02 2 0.02 5 0.01

50–64 4 0.09 3 0.07 3 0.07 2 0.04 12 0.07

≥ 65 5 0.12 5 0.12 3 0.07 3 0.07 16 0.09

Sex
Male 9 0.07 12 0.09 8 0.06 6 0.05 35 0.07

Female 13 0.10 7 0.05 11 0.09 7 0.05 38 0.07

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait Islander

7 0.83 8 0.93 5 0.57 7 0.78 27 0.77

Other 15 0.06 11 0.04 14 0.06 6 0.02 46 0.05

Jurisdictiond

ACT 0 0 0 0 0 0 0 0 0 0

NSW 11 0.14 6 0.07 9 0.11 2 0.02 28 0.09

NT 3 1.22 3 1.21 2 0.81 3 1.20 11 1.11

Qld 4 0.08 6 0.12 4 0.08 3 0.06 17 0.08

SA 1 0.06 1 0.06 0 0 2 0.11 4 0.06

Tas. 0 0 0 0 0 0 0 0 0 0

Vic. 1 0.02 0 0 3 0.05 2 0.03 6 0.02

WA 2 0.08 3 0.11 1 0.04 1 0.04 7 0.06

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Rates provided are the number of notifications per 100,000 population per year.

c	 Average annual rate per 100,000 population per year.

d	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Figure 5: Haemophilus influenzae type b invasive disease notifications for all ages,a Australia, 
1993–2022, by month of diagnosis 

a	 Data source: National Notifiable Diseases Surveillance System.

Figure 6: Haemophilus influenzae type b invasive disease notification rate,a,b Australia, 2013–2022, 
by age group for the groups < 1, 1–4 and 5–14 years

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Notifications for which the diagnosis was between 1 January 2013 and 31 December 2022.
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4. Hepatitis A

Background
Hepatitis A is caused by the hepatitis A virus (HAV) and is an acute inflammatory disease of the liver. 
Hepatitis A symptoms can be mild or severe and may include fever, loss of appetite, malaise, nausea, 
abdominal discomfort, jaundice and dark urine.77 Infection with HAV in young children is usually 
asymptomatic or mild without jaundice. In adults, hepatitis A is symptomatic in 70–95% of cases.78 

Notifications
•	 A total of 502 hepatitis A notifications were reported during the 2019–2022 period (Table 6), with a 

median of 9 (ranging from 0 to 34) per month (Figure 7).

•	 The average annual hepatitis A notification rate for the 2019–2022 period was 0.49 per 100,000 
population per year; this was less than half the average annual notification rate of 1.08 per 100,000 
population per year during 2016–2018 (RR: 0.45; 95% CI: 0.40–0.50). 

•	 There were no hepatitis A notifications reported in infants aged < 1 years during 2019–2022 (Table 6). 
The highest average annual hepatitis A notification rates were observed in the 5–14 and 15–24 year 
age groups (0.92 per 100,000 and 0.74 per 100,000 population per year, respectively). 

•	 Aboriginal and Torres Strait Islander status was reported for 453 of the 502 hepatitis A notifications 
(90.2%) during 2019–2022, with three cases (0.6%) reported in Aboriginal and Torres Strait Islander 
people. 

Ten-year trends

•	 The hepatitis A notification rate was less than 1.0 per 100,000 population per year for the 2013–2022 
period, except in 2018 (1.74 per 100,000 population). The lowest rate was in 2021 (0.10 per 100,000 
population per year).

Vaccination status

•	 Of the 502 notifications, vaccination data were unavailable for 51.2% of cases (257/502, of which 
181 were blank, 66 followed up but no information available, and 10 not followed up). Of the 245 
notifications with vaccination data available, 226 (92.2%) had received no vaccine doses and 
9 (3.7%) received one dose of hepatitis A vaccine within 14 days of their diagnosis date. Ten notified 
cases (4.1%) received one dose of hepatitis A vaccine 14 days or more before their diagnosis date. 

Place of acquisition

•	 A total of 46 hepatitis A notifications (9.2%) had an unknown place of acquisition recorded. Of those 
with a known place of acquisition (n = 456), one hundred and forty-four notifications (31.5%) were 
recorded as hepatitis A acquired within Australia and 312 (68.4%) in a country other than Australia. 
One hundred and eighty-six (59.6%) of these hepatitis A infections were acquired in Southern and 
Central Asia (including 105 from India, 64 from Pakistan and 12 from Bangladesh); 26 (8.3%) were 
acquired in North Africa and the Middle East (including 14 from Lebanon and 5 from Iraq); 24 (7.7%) 
were acquired in South-East Asia (including 11 from Indonesia); and 24 (7.7%) in Oceania and 
Antarctica (including 11 from Fiji and 6 from Papua New Guinea).

•	 The proportion of notifications recorded as hepatitis A acquired from a country other than Australia 
differed by year: 63.1% in 2019; 70.5% in 2020; 47.6% in 2021; and 80.5% in 2022.
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Hospitalisations 
•	 There were 885 hospitalisations with hepatitis A in any diagnosis field between 1 January 2019 and 

30 June 2022, of which 291 (32.9%) had hepatitis A as the principal diagnosis (Table 7). This equates 
to average annual hospitalisation rates of 0.98 per 100,000 population per year and 0.33 per 100,000 
population per year, respectively.

•	 The rates for hospitalisation with hepatitis A in any diagnosis field and as principal diagnosis 
only were both lower in the 2019–2022 period than in the 2016–2018 period; rate ratios were 0.63 
(95% CI: 0.58–0.69) for all-diagnoses hepatitis A hospitalisations and 0.53 (95% CI: 0.46–0.61) for 
hospitalisations with hepatitis A as the principal diagnosis. 

Principal diagnosis only

•	 There were no hospitalisations with hepatitis A as the principal diagnosis in the < 1 year age group 
during 2019–2022 (Table 7). Hospitalisation rates were < 0.4 per 100,000 population per year in all 
other age groups.

•	 During 2019–2022, hospitalisations with hepatitis A as the principal diagnosis accounted for a 
minimum of 1,070 hospital bed days. The exact length of stay was unknown (i.e. reported as 
> 30 days) for 1–4 hospitalisations (0.3%). The median length of stay was 3 days (IQR: 2–5 days) 
overall, and highest among adults aged ≥ 65 years (median 4 days, IQR: 2–6 days). 

Deaths
•	 Eight deaths were coded with hepatitis A as associated cause of death and between 1–5 deaths with 

hepatitis A as underlying cause of death between 2019 and 2022. No deaths in Aboriginal and Torres 
Strait Islander people were coded as due to hepatitis A in the period. 

Discussion
The incidence of hepatitis A in Australia declined in the early 2000s9 and has remained low over the 
past two decades due to increasing levels of immunity as a result of vaccine uptake as well as migration 
to Australia of individuals from high endemicity countries.79–81 Hepatitis A notification rates were lower 
in 2019–2022 than in 2016–2018, likely reflecting the uptake of privately funded hepatitis A vaccine in 
travellers; the implementation of state-funded vaccination programs for at-risk populations following 
hepatitis A outbreaks in 2018 among men who have sex with men;82,83 and only one reported foodborne 
outbreak.84 Additionally, a reduction of imported cases from returned travellers and other people arriving 
from overseas, due to travel restrictions during the COVID-19 pandemic (2020–2021), is likely to have 
resulted in a decrease in the number of imported hepatitis A cases. Despite this, a large proportion of 
hepatitis A cases (70.5% in 2020 and 80.5% in 2022) continued to be acquired overseas, and travellers 
should be encouraged to receive hepatitis A vaccine if they are travelling to an endemic country.57 

The availability of hepatitis A vaccine on the NIP, for Aboriginal and Torres Strait Islander children in the 
Northern Territory, Queensland, South Australia and Western Australia since 2005, has contributed to the 
sustained low hepatitis A rates, particularly among Aboriginal and Torres Strait Islander peoples.8 During 
2019–2022, the crude hepatitis A notification rate was lower among Aboriginal and Torres Strait Islander 
peoples than for others, although age-standardised rates could not be calculated due to the small number 
of cases. 
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Table 6: Hepatitis A notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 2019–2022

Category Characteristic

Year of diagnosis

2019 2020 2021 2022 2019–2022

n Rateb n Rateb n Rateb n Rateb n Av. rateb,c

Total — 247 0.98 86 0.34 25 0.10 144 0.55 502 0.49

Age group (years)

< 1 0 0 0 0 0 0 0 0 0 0

1–4 13 1.04 5 0.40 3 0.25 11 0.91 32 0.65

5–14 45 1.42 13 0.40 5 0.15 55 1.69 118 0.92

15–24 53 1.64 11 0.34 4 0.13 26 0.82 94 0.74

25–49 101 1.14 48 0.54 8 0.09 41 0.46 198 0.56

50–64 25 0.56 7 0.15 4 0.09 8 0.17 44 0.24

≥ 65 10 0.25 2 0.05 1 0.02 3 0.07 16 0.09

Sex
Male 149 1.18 60 0.47 19 0.15 81 0.63 309 0.61

Female 98 0.77 26 0.20 6 0.05 63 0.48 193 0.37

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait Islander

1 0.12 1 0.12 1 0.11 0 0 3 0.09

Other 246 1.00 85 0.34 24 0.10 144 0.57 499 0.50

Jurisdictiond

ACT 5 1.15 0 0 1 0.22 1 0.22 7 0.39

NSW 60 0.75 18 0.22 9 0.11 37 0.45 124 0.38

NT 4 1.62 0 0 0 0 1 0.40 5 0.50

Qld 25 0.49 15 0.29 10 0.19 29 0.55 79 0.38

SA 14 0.79 3 0.17 0 0 2 0.11 19 0.26

Tas. 3 0.55 0 0 0 0 4 0.70 7 0.31

Vic. 112 1.71 44 0.67 4 0.06 56 0.85 216 0.82

WA 24 0.90 6 0.22 1 0.04 14 0.50 45 0.41

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Rates provided are the number of notifications per 100,000 population per year.

c	 Average annual rate per 100,000 population per year.

d	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Total — 400 1.58 208 0.81 160 0.62 117 0.90 885 0.98 161 0.64 59 0.23 28 0.11 43 0.33 291 0.33 1–5 0.001

Age group 
(years)

< 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1–4 5 0.40 1–4 0.08 1–4 0.17 1–4 0.50 11 0.29 5 0.40 1–4 0.08 1–4 0.17 1–4 0.33 10 0.24 0 0

5–14 20 0.63 1–4 0.06 NP 0.28 12 0.74 43 0.43 16 0.50 1–4 0.06 NP 0.25 12 0.74 38 0.39 0 0

15–24 35 1.08 12 0.38 1–4 0.06 1–4 0.25 53 0.45 32 0.99 6 0.19 1–4 0.03 1–4 0.13 41 0.34 0 0

25–49 137 1.55 94 1.05 37 0.42 34 0.76 302 0.94 72 0.81 33 0.37 9 0.10 13 0.29 127 0.39 0 0

50–64 64 1.43 32 0.70 41 0.89 25 1.07 162 1.02 14 0.31 10 0.22 1–4 0.09 NP 0.43 38 0.26 0 0

≥ 65 139 3.45 67 1.60 69 1.60 39 1.76 314 2.08 22 0.55 7 0.17 1–4 0.09 1–4 0.18 37 0.24 1–5 0.006

Sex
Male 204 1.62 113 0.89 82 0.64 56 0.87 455 1.00 93 0.74 39 0.31 18 0.14 21 0.33 171 0.38 1–5 0.002

Female 196 1.54 95 0.74 78 0.60 61 0.93 430 0.95 68 0.53 20 0.15 10 0.08 22 0.34 120 0.27 0 0

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait 
Islander

12 1.42 11 1.27 8 0.91 5 1.11 36 1.17 1–4 0.35 1–4 0.35 1–4 0.34 1–4 0.44 11 0.37 0 0

Other 388 1.58 197 0.79 152 0.61 112 0.89 849 0.97 NP 0.65 NP 0.23 NP 0.10 NP 0.33 280 0.32 1–5 0.001
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Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Jurisdictionl,m

ACT NP 1.38 0 0 0 0 1–4 0.44 7 0.45 0 0 0 0 0 0 1–4 0.44 1–4 0.11 — —

NSW 128 1.59 64 0.79 52 0.64 34 0.83 278 0.96 41 0.51 14 0.17 12 0.15 10 0.24 77 0.27 — —

NT 8 3.24 1–4 0.40 1–4 0.81 0 0 11 1.11 1–4 0.81 0 0 1–4 0.40 0 0 1–4 0.30 — —

Qld 54 1.06 31 0.60 21 0.40 16 0.60 122 0.66 22 0.43 8 0.15 7 0.13 9 0.34 46 0.26 — —

SA 27 1.53 7 0.39 12 0.67 NP 0.66 52 0.81 NP 0.45 1–4 0.06 0 0 0 0 9 0.13 — —

Tas. 1–4 0.73 1–4 0.18 0 0 0 0 5 0.22 1–4 0.37 0 0 0 0 0 0 1–4 0.09 — —

Vic. 146 2.23 84 1.27 60 0.92 47 1.42 337 1.46 67 1.02 26 0.39 7 0.11 17 0.51 117 0.51 — —

WA 17 0.64 13 0.48 12 0.44 11 0.79 53 0.59 9 0.34 NP 0.22 1–4 0.04 NP 0.36 21 0.24 — —

a	 Data sources: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data, and Australian Coordinating Registry for death data. 

b	 Rates provided are the number of hospitalisations or deaths per 100,000 population per year. 

c	 To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 1 and 4 are reported as a range; other cell counts may 
be reported as NP (not published) to avoid potential for back calculation of counts < 5. 

d	 Year of separation used if year of admission was missing.

e	 Deaths where the disease code was the underlying cause of death only.

f	 To comply with the Australian Coordinating Registry’s data release condition that death counts < 6 be suppressed in published reports, counts between 1 and 5 are reported as a range; other 
cell counts may be reported as NP (not published) to avoid potential for back calculation of counts < 6.

g	 Hospitalisations with the specific disease code in any diagnosis field.

h	 Hospitalisations with the specific disease code in the principal diagnosis field only.

i	 Hospitalisations with admission date between 1 January and 30 June 2022. 

j	 Hospitalisation rates for 2022 have been annualised.

k	 Average annual rate per 100,000 population per year.

l	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

m	 To comply with the Australian Coordinating Registry’s data release condition that only national death counts and rates be reported, death counts and rates are not presented by state/territory.
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Figure 7: Hepatitis A notifications and hospitalisations for all ages,a,b Australia, 1993–2022, by 
month of diagnosis or admission

a	 Data sources: National Notifiable Diseases Surveillance System for notification data and the Australian Institute for Health and 
Welfare National Hospital Morbidity Database for hospitalisation data. 

b	 Hospitalisations for which the month of admission was between 1 July 1993 and 30 June 2022 and with hepatitis A in any 
diagnosis field. Hospitalisations with missing month of admission are excluded from this figure.
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5. Hepatitis B 

Background
Hepatitis B is caused by the hepatitis B virus (HBV), a blood-borne virus transmitted through contact 
with infected bodily fluids (e.g. during sexual contact, from contaminated needles, or by mother-to-
child transmission).85 The acute infection with HBV can be asymptomatic (in 90% of children < 5 years 
and half to two-thirds of older children and adults), or present with general malaise, loss of appetite, 
fever, jaundice and abdominal pain.85,86 Rarely (in 0.5–1% of infected adults), the acute infection leads to 
fulminant liver failure.85

Approximately 90% of infected infants and 5% of infected adults develop chronic HBV infection, which 
causes the largest HBV-related burden.85,87 Chronic hepatitis B may, over decades, lead to liver fibrosis 
and cirrhosis, and to hepatocellular carcinoma.85 

Newly-acquired hepatitis B notifications
•	 A total of 437 cases of newly-acquired hepatitis B were notified in the 2019–2022 period (Table 8). 

The monthly number of notifications has reduced considerably since the early 2000s (Figure 8).

•	 The average annual newly-acquired hepatitis B notification rate was 0.43 per 100,000 population per 
year. This was significantly lower than in the 2016–2018 period, when the average annual rate was 
0.61 per 100,000 population per year (RR: 0.69; 95% CI: 0.61–0.79).

•	 Over the 2019–2022 period, the average annual notification rate was highest in the age groups 25–49 
and 50–64 years, at 0.74 and 0.55 per 100,000 population per year, respectively. 

•	 The newly-acquired hepatitis B notification rate was higher in males than in females, with an average 
male to female rate ratio of 1.58 (95% CI: 1.30–1.92).

•	 Aboriginal and Torres Strait Islander status was known in 94.1% of all notifications in 2019–2022. 
The age-standardised notification rate was higher among Aboriginal and Torres Strait Islander 
people than in others (RR: 5.46; 95% CI: 4.09–7.19) (Appendix A, Table A.3).

•	 Queensland reported the highest number of notifications in 2019–2022 (n = 178; 40.7%), and the 
Northern Territory reported the highest average annual notification rate (1.31 per 100,000 population 
per year).

Ten-year trends

•	 The newly-acquired hepatitis B notification rate was substantially higher in people aged 25–49 years 
than in other age groups in 2013 (1.45 per 100,000 population per year), and subsequently declined 
over the 2013–2022 decade to 0.45 per 100,000 population per year in 2022 (Figure 9). In 2022, the 
rate remained highest in the 25–49-year age group. 

•	 A decline in notification rate was also seen in the age groups 15–24 years and ≥ 65 years. 
The 50–64-year age group experienced an increase in notification rate between 2013 and 2016, and 
a subsequent decline. 

•	 Notification rates remained < 0.2 per 100,000 population per year among children aged 1–14 years, 
with rates more variable (due to small numbers) among infants aged < 1 year. 
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Vaccination status

•	 Vaccination status was unavailable for 308 notifications (70.5%); 305 were blank, two were followed 
up but information was not available, and one was not followed up. 

•	 Of the 129 notifications with a known vaccination status, 97 (75.2%) were unvaccinated. One (0.8%) 
was recorded as fully vaccinated for age, and one (0.8%) as partially vaccinated for age, with no 
further detailed information available about the number of doses received. Six (1.4%) had received 
one dose, 4 (0.9%) two doses, 15 (3.4%) three doses and 5 (1.1%) four doses of hepatitis B vaccine.

•	 Among the 11 cases born on or after 1 May 2000, at which point universal hepatitis B vaccination 
was included on the NIP, vaccination status was unavailable for one case (9%; blank). One (9%) 
was unvaccinated, one (9%) had received one dose, four (36%) had received three doses, and three 
(27%) had received four doses. The remaining notified case was recorded as fully vaccinated for age, 
without further detailed information available about the number of doses received. 

Unspecified hepatitis B notifications
•	 A total of 20,242 cases of unspecified hepatitis B (the majority of which likely represent chronic 

hepatitis B) were notified in the 2019–2022 period (Table 8). 

•	 The average annual unspecified hepatitis B notification rate was 19.71 per 100,000 population per 
year. This is significantly lower than in the 2016–2018 period, when the average annual rate was 
24.08 per 100,000 population per year (RR: 0.82; 95% CI: 0.80–0.84).

•	 Over the 2019–2022 period, the average annual notification rate was highest in the age groups 25–49 
and 50–64 years at 34.10 and 24.81 per 100,000 population per year, respectively. 

•	 The unspecified hepatitis B notification rate was higher in males than in females, with an average 
male to female rate ratio of 1.16 (95% CI: 1.13–1.19).

•	 Aboriginal and Torres Strait Islander status was known in 59.3% of all notifications in 2019–2022. 
Notification rates by Aboriginal and Torres Strait Islander status are not provided due to low 
completeness. 

•	 New South Wales and the Northern Territory reported the highest average annual unspecified 
hepatitis B notification rate over 2019–2022, at 24.23 and 24.08 per 100,000 population per year, 
respectively.

Vaccination status

•	 There were 19,894 (98.3%) unspecified hepatitis B notifications with unknown vaccination status 
(19,870 blank; 17 followed up, information not available; 7 not followed up). 

•	 Of the 348 cases with known vaccination status, 217 (62.4%) were unvaccinated (n = 210) or had 
not received a dose at least 14 days prior to diagnosis (n = 7). The remaining 131 cases (37.6%) had 
received at least one dose of hepatitis B vaccine 14 days or more before diagnosis. 

•	 Among the 460 cases of notified unspecified hepatitis B born on or after 1 May 2000, vaccination 
status was unavailable for 407 (88.5%: 398 blank, 7 followed up but without available information, 
2 not followed up). 

•	 Of the 53 cases with known vaccination status, 10 (18.9%) were unvaccinated (n = 6) or had received 
a dose in the 14 days prior to diagnosis (n = 4), and 43 (81.1%) received at least one dose of hepatitis 
B vaccine 14 days or more before diagnosis. 
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Acute hepatitis B hospitalisations

Principal diagnosis only

•	 Only data for principal diagnosis acute hepatitis B hospitalisations are presented in this report, of 
which there were 248 between 1 January 2019 and 30 June 2022. 

•	 The hospitalisation rate was 0.26 per 100,000 population per year (Table 9). This was lower than the 
average annual hospitalisation rate of 0.37 per 100,000 population per year in the 2016–2018 period 
(RR: 0.71; 95% CI: 0.60–0.85).

•	 Principal diagnosis acute hepatitis B hospitalisations accounted for a minimum of 1,279 bed 
days in 2019–2022. The exact length of stay was unknown (i.e. reported as > 30 days) for 1–4 
hospitalisations (0.8%). The median length of stay was 4 days (IQR: 2–7 days). People 25–49 years of 
age accounted for most bed days (714 days), and people 50–64 years of age had the highest median 
length of stay at 6 days (IQR: 2–9 days). 

•	 Aboriginal and Torres Strait Islander peoples had a higher age-standardised hospitalisation rate than 
other people; RR = 5.00 (95% CI: 3.33–7.23) (Appendix A, Table A.3).

Acute hepatitis B deaths
•	 There were 420 deaths with acute hepatitis B as the underlying or an associated cause of death in 

the 2019–2022 period, of which 15 (0.02 per 100,000 population per year) had acute hepatitis B as 
the underlying cause of death (Table 9).

•	 All deaths with acute hepatitis B as the underlying cause occurred in people aged 25 years or older, 
with 6 (40.0%) occurring in the ≥ 65-year age group. 

Discussion
The continued decline in the newly-acquired hepatitis B notification rate and acute hepatitis B 
hospitalisation rate demonstrate the ongoing success of the universal hepatitis B vaccination program, 
which has resulted in marked reductions in notifications and hospitalisations in adolescents and young 
adults, in particular, since 2000.11 This report is the first in the “Summary of National Surveillance Data on 
Vaccine Preventable Diseases in Australia” series to report the unspecified hepatitis B notification rate, 
which has declined since 2016–2018. While the Australian and global vaccination programs would have 
contributed to this decline, reduced ascertainment during the COVID-19 pandemic may have also been a 
factor, with a slight increase observed in 2022 compared to 2021. 

Some key successes have been made towards hepatitis B elimination in Australia. Vaccination coverage of 
three doses of hepatitis B-containing vaccine, assessed at 24 months of age, has remained > 95% since 
2015.58 Besides the substantial decline in newly-acquired hepatitis B incidence,11 the prevalence of chronic 
hepatitis B has reduced among populations eligible for universal vaccination, including Aboriginal and 
Torres Strait Islander peoples and migrants from high prevalence countries.88–90 Due to the availability of 
antiviral treatment, liver morbidity and mortality due to hepatitis B infection have also declined considerably 
in the past decades.91 

However, currently, Australia will not reach WHO hepatitis B elimination targets by 2030.92–94 Improved 
identification of HBV-positive mothers in perinatal records95–97 and provision of prophylaxis to their 
babies,96–98 and enhanced surveillance of both newly-acquired and unspecified hepatitis B notifications 
to more accurately identify transmission pathways and modifiable risk factors,99 might aid in eliminating 
local acquisition of hepatitis B. Additionally, improved screening,100 including consideration of universal 
screening of adults,101,102 is required to improve chronic hepatitis B case ascertainment. Timely103 and 
equitable access to innovative, and culturally and linguistically appropriate, care104–108 is required to improve 
engagement in care, initiation of and adherence to antiviral treatment. 
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Table 8: Newly-acquired and unspecified hepatitis B notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and 
state/territory,a 2019–2022 

Category Characteristic

Notification count and rate: year of diagnosisb

Newly-acquired hepatitis B Unspecified hepatitis Bc

2019 2020 2021 2022 2019–2022 2019 2020 2021 2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

rated n Rate n Rate n Rate n Rate n
Av. 

rated

Total — 164 0.65 125 0.49 83 0.32 65 0.25 437 0.43 5,629 22.22 4,954 19.31 4,644 18.08 5,015 19.28 20,242 19.71

Age group (years)

< 1 1 0.33 0 0 1 0.33 0 0 2 0.17 4 1.32 2 1.34 4 1.34 10 3.27 20 1.66

1–4 0 0 0 0 0 0 1 0.08 1 0.02 6 0.48 1 0.08 1 0.08 2 0.17 10 0.20

5–14 0 0 1 0.03 0 0 0 0 1 0.01 39 1.23 19 0.59 13 0.40 13 0.40 84 0.65

15–24 14 0.43 13 0.41 4 0.13 2 0.06 33 0.26 410 12.67 307 9.62 248 7.99 248 7.82 1,213 9.55

25–49 106 1.20 72 0.81 46 0.52 40 0.45 264 0.74 3,549 40.12 2,968 33.20 2,775 31.21 2,859 31.91 12,151 34.10

50–64 33 0.74 26 0.57 25 0.54 17 0.36 101 0.55 1,103 24.57 1,139 24.90 1,097 23.70 1,219 26.05 4,558 24.81

≥ 65 10 0.25 13 0.31 7 0.16 5 0.11 35 0.21 518 12.84 514 12.27 506 11.73 664 14.97 2,202 12.98

Sex
Male 106 0.84 80 0.63 42 0.33 38 0.29 266 0.52 3,017 23.99 2,562 20.13 2,501 19.62 2,664 20.64 10,744 21.08

Female 58 0.45 45 0.35 41 0.32 27 0.21 171 0.33 2,588 20.29 2,374 18.37 2,127 16.44 2,330 17.79 9,419 18.21

Aboriginal and 
Torres Strait 
Islander statusc

Aboriginal and 
Torres Strait 
Islander

25 2.95 27 3.12 5 0.57 9 1.00 66 1.89 — — — — — — — — — —

Other 139 0.57 98 0.40 78 0.31 56 0.22 371 0.37 — — — — — — — — — —

Jurisdictione

ACT 0 0 1 0.22 1 0.22 0 0 2 0.11 85 19.51 78 17.53 70 15.47 88 19.26 321 17.93

NSW 17 0.21 12 0.15 10 0.12 5 0.06 44 0.14 2,148 26.69 1,928 23.77 1,724 21.29 2,057 25.19 7,857 24.23

NT 3 1.22 7 2.83 0 0 3 1.20 13 1.31 80 32.45 85 34.35 32 12.90 42 16.79 239 24.08

Qld 57 1.12 53 1.03 39 0.75 29 0.55 178 0.86 887 17.43 792 15.33 717 13.75 774 14.55 3,170 15.25

SA 5 0.28 2 0.11 2 0.11 0 0 9 0.13 304 17.20 264 14.75 198 10.98 192 10.54 958 13.34

Tas. 6 1.10 2 0.36 0 0 0 0 8 0.36 61 11.13 55 9.86 77 13.57 62 10.86 255 11.37

Vic. 53 0.81 28 0.42 24 0.37 16 0.24 121 0.46 1,636 25.03 1,252 18.93 1,288 19.67 1,381 20.84 5,557 21.11

WA 23 0.86 20 0.74 7 0.25 12 0.43 62 0.57 428 16.09 500 18.43 538 19.57 419 15.02 1,885 17.28

a	 Data source: National Notifiable Diseases Surveillance System. 
b	 Rates provided are the number of notifications per 100,000 population per year. 
c	 Aboriginal and Torres Strait Islander status not reported for unspecified hepatitis B notifications due to low completeness. 
d	 Average annual rate per 100,000 population per year.
e	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Table 9: Acute hepatitis B hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/
territory,a 2019–2022

Category Characteristic

Hospitalisation count and rate:b,c principal diagnosis onlyd Deathsf,g

Year of admissione Year of death

2019 2020 2021 2022h,i 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n Av. ratej n Av. ratej

Total — 99 0.39 72 0.28 53 0.21 24 0.18 248 0.26 15 0.02

Age group 
(years)

< 1 0 0 0 0 0 0 0 0 0 0 0 0

1–4 1–4 0.08 0 0 0 0 0 0 1–4 0.02 0 0

5–14 0 0 0 0 1–4 0.03 0 0 1–4 0.01 0 0

15–24 NP 0.22 6 0.19 1–4 0.06 0 0 15 0.12 0 0

25–49 68 0.77 46 0.51 30 0.34 11 0.25 155 0.47 1–5 0.01

50–64 15 0.33 13 0.28 17 0.37 8 0.34 53 0.33 1–5 0.03

≥ 65 NP 0.20 7 0.17 1–4 0.07 5 0.23 23 0.16 6 0.04

Sex
Male 66 0.52 53 0.42 34 0.27 18 0.28 171 0.37 8 0.02

Female 33 0.26 19 0.15 19 0.15 6 0.17 77 0.16 7 0.01

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait 
Islander

12 1.42 11 1.27 NP 0.57 1–4 0.67 31 0.97 1–5 0.03

Other 87 0.36 61 0.25 NP 0.19 NP 0.17 217 0.24 NP 0.01
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Category Characteristic

Hospitalisation count and rate:b,c principal diagnosis onlyd Deathsf,g

Year of admissione Year of death

2019 2020 2021 2022h,i 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n Av. ratej n Av. ratej

Jurisdictionk,l

ACT 0 0 0 0 1–4 0.66 1–4 0.44 1–4 0.28 — —

NSW 28 0.35 23 0.28 9 0.11 8 0.20 68 0.23 — —

NT 1–4 1.22 1–4 0.81 0 0 1–4 0.80 6 0.71 — —

Qld 23 0.45 22 0.43 15 0.29 6 0.23 66 0.35 — —

SA 1–4 0.11 1–4 0.11 1–4 0.06 0 0 5 0.07 — —

Tas. 1–4 0.37 0 0 0 0 1–4 0.35 1–4 0.18 — —

Vic. 29 0.44 15 0.23 19 0.29 6 0.18 69 0.28 — —

WA 6 0.23 8 0.29 NP 0.22 1–4 0.07 21 0.20 — —

a	 Data sources: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data, and Australian Coordinating Registry for death data. 

b	 Rates provided are the number of hospitalisations or deaths per 100,000 population per year. 

c	 To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 1 and 4 are reported as a range; other cell counts may 
be reported as NP (not published) to avoid potential for back calculation of counts < 5. 

d	 Hospitalisations with the specific disease code in the principal diagnosis field only.

e	 Year of separation used if year of admission was missing.

f	 Deaths where the disease code was the underlying cause of death only.

g	 To comply with the Australian Coordinating Registry’s data release condition that death counts < 6 be suppressed in published reports, counts between 1 and 5 are reported as a range; other 
cell counts may be reported as NP (not published) to avoid potential for back calculation of counts < 6.

h	 Hospitalisations with admission date between 1 January and 30 June 2022. 

i	 Hospitalisation rates for 2022 have been annualised.

j	 Average annual rate per 100,000 population per year.

k	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

l	 To comply with the Australian Coordinating Registry’s data release condition that only national death counts and rates be reported, death counts and rates are not presented by state/territory.
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Figure 8: Newly-acquired hepatitis B notifications and acute hepatitis B hospitalisations for all 
ages,a,b,c Australia, 1997–2022, by month of diagnosis or admission

a	 Data sources: National Notifiable Diseases Surveillance System for notifications and Australian Institute for Health and Welfare 
National Hospital Morbidity Database for hospitalisation data. 

b	 Notifications for which the month of notification was between 1 January 1997 and 31 December 2022, as newly-acquired 
hepatitis B only became notifiable in all states and territories in 1996. 

c	 Hospitalisations for which the month of admission was between 1 January 1997 and 30 June 2022, and with acute hepatitis B 
in the principal diagnosis field only. Hospitalisations with missing month of admission are excluded from this figure.

Figure 9: Newly-acquired hepatitis B notification rates,a Australia, 2013–2022, by age group 

a	 Data source: National Notifiable Diseases Surveillance System. 
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6. Influenza

Background
Influenza viruses, predominantly influenza type A (H1N1 and H3N2) and type B, cause annual 
epidemics of respiratory disease, primarily spread by droplet transmission.109 Clinical presentation of 
influenza disease is indistinguishable from other respiratory infections. Symptoms include fever, cough, 
malaise, myalgia, sore throat and headache.109 Complications of influenza include pneumonia, stroke, 
cardiovascular events and exacerbation of chronic medical conditions.110,111 Complications and death 
due to influenza are more common in people aged 65 years and older; in children younger than 5 years 
old; in Aboriginal and Torres Strait Islander peoples; in pregnant persons; and in people with chronic 
medical conditions.110,112 

Notifications
•	 A total of 569,131 notifications of influenza (laboratory confirmed) were reported during the 2019–

2022 period (Table 10); the majority of cases (96.1%) were notified in 2019 and 2022.

•	 The average annual influenza notification rate for the 2019–2022 period was 554.30 per 100,000 
population per year, higher than the average annual notification rate of 543.88 per 100,000 
population per year between 2016 and 2018 (RR: 1.02; 95% CI: 1.02–1.02) (Table 10). 

•	 Aboriginal and Torres Strait Islander status was reported for 283,691 of the 569,131 influenza 
notifications (49.8%) during 2019–2022. Completeness of Aboriginal and Torres Strait Islander status 
in influenza notifications ranged from 97.9% in the Northern Territory and 85.3% in Western Australia 
to 3.3% in Tasmania and 5.9% in Victoria. Completeness was modest in the Australian Capital 
Territory (51.6%), New South Wales (53.2%), Queensland (66.3%) and South Australia (66.7%). Due to 
low completeness of reporting of Aboriginal and Torres Strait Islander status in several jurisdictions, 
notification rates of influenza for Aboriginal and Torres Strait Islander peoples are not presented in 
this report.

Ten-year trends

•	 The influenza notification rate varied markedly by year, with the highest notification rates in 2019 
(313,659 notifications; 1,238.05 per 100,000 population); 2017 (251,342 notifications; 1,022.02 per 
100,000 population); and 2022 (233,371 notifications; 897.39 per 100,000 population). The lowest 
influenza rate was in 2021 (751 notifications; 2.92 per 100,000 population) (Figure 11).

•	 Seasonal peaks in influenza notifications were observed in all years from 2001 to 2022, except for 
2020 and 2021 (Figure 10). The magnitude of seasonal peaks varied, with a generally increasing 
trend over the 22-year period. Peaks in notifications were typically observed between July and 
September (Figure 10). However, there was increased interseasonal activity in both 2018/2019 and 
2019/2020. 

•	 The highest number of annual influenza notifications in the 10-year period from 2013 to 2022 was 
in 2019, when the season began earlier (in April) and lasted longer than usual, with a lower monthly 
peak than in 2017 and 2022. The highest number of monthly notifications reported in in the 10-year 
period was in June 2022, when 111,292 notifications were reported (Figure 10).

•	 Notification rates were highest in 1–4-year-olds in all years in the 2013–2022 period, except in 2015 
(highest in 5–14-year-olds) and 2021 (highest in < 1-year olds). 
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Influenza type and subtype

•	 The majority of notifications in the 2019–2022 period were typed as influenza A (80.0%), fluctuating 
over the years at 76.6% in 2019, 87.1% in 2020, 74.4% in 2021 and 83.9% in 2022. The bulk of the 
remaining notifications were influenza B (13.5% for 2019–2022), with the exception of notifications in 
2022, when 15.5% were untyped.

•	 Of the influenza A notifications that were subtyped (28,244/455,091; 6.2%), A/H3N2 was dominant in 
2019 (78.3% vs 21.7% A/H1N1), 2021 (84.3% vs 15.7% A/H1N1) and 2022 (80.4% vs 19.6% A/H1N1), 
while A/H1N1 was more common in 2020 (87.0% vs 13.0% A/H3N2).

Hospitalisations
•	 There were 76,150 hospitalisations with influenza in any diagnosis field between 1 January 2019 

and 30 June 2022, of which 49,605 (65.1%) had influenza as the principal diagnosis (Table 11). This 
equates to hospitalisation rates of 90.38 per 100,000 population per year and 58.28 per 100,000 
population per year, respectively.

•	 The rates for hospitalisation with influenza in any diagnosis field and as principal diagnosis only 
were both lower in the 2019–2022 period than in the 2016–2018 period; rate ratios were 0.74 
(95% CI: 0.73–0.75) for all-diagnoses influenza hospitalisations and 0.78 (95% CI: 0.77–0.79) for 
hospitalisations with influenza as principal diagnosis. 

Principal diagnosis only

•	 The highest average annual rate of hospitalisation with influenza as the principal diagnosis was in 
infants aged < 1 year (197.82 per 100,000 population per year), followed by adults aged ≥ 65 years 
(144.95 per 100,000 population per year) and children aged 1–4 years (109.90 per 100,000 population 
per year) (Table 9).

•	 The hospitalisation rate in Aboriginal and Torres Strait Islander people was higher than in other 
people (age-standardised RR: 3.36; 95% CI: 3.26–3.47).

•	 During 2019–2022, hospitalisations with influenza as the principal diagnosis accounted for a 
minimum of 145,597 hospital bed days. The exact length of stay was unknown (i.e. reported as 
> 30 days) for 176 hospitalisations (0.4%). The median length of stay was 2 days (IQR: 1–4 days), and 
was highest among adults aged ≥ 65 years (4 days; IQR: 1–7 days). 

Deaths
•	 There were 1,776 deaths coded with influenza as underlying or associated cause of death during 

2019–2022. Of these, 1,426 (80.3%) were coded with influenza as the underlying cause of death 
(Table 11). 

•	 The average annual death rate with influenza as the underlying cause of death in the 2019–2022 
period was 1.39 per 100,000 population per year (Table 11).

•	 The highest average annual death rate was in adults aged ≥ 65 years (7.18 per 100,000 population 
per year), while the rate was 0.73 per 100,000 population per year or less in all other age groups 
(Table 11). No deaths occurred in infants aged < 1 year.

•	 The rate of death with influenza as the underlying cause was more than two times higher in 
Aboriginal and Torres Strait Islander people than in others (age-standardised RR: 2.27; 95% 
CI: 1.63–3.05) (Appendix A, Table A.3).
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Discussion 
Prior to the COVID-19 pandemic, influenza had the highest notification and hospitalisation rates of any 
vaccine preventable disease in Australia.6 In 2019, there were 313,659 notifications of influenza, the most 
notifications ever reported in a single year.113 Influenza notification rates were significantly lower in 2020 
and 2021. This was consistent with the implementation of non-pharmaceutical interventions, such as 
mask wearing, social distancing, school closures and international border closures, in response to the 
pandemic.114–116 However, with the easing of these interventions, influenza activity resurged in April 2022. 
Worldwide, the B/Yamagata lineage of the influenza virus has not been detected since April 2020, and is 
likely extinct.117 In 2023, the WHO recommended removing the B/Yamagata component from seasonal 
influenza vaccines, reducing them from quadrivalent to trivalent formulations.118 

Although influenza testing has increased significantly over the past decade,119 influenza notification rates 
substantially underestimate true incidence, due to many people either not seeking healthcare or not being 
tested for influenza. This may be further exacerbated by the introduction of nasal self-tests for use at home 
in 2022,120 for which positive influenza results are not reported to the NNDSS.

Aboriginal and Torres Strait Islander status was reported in fewer than 50% of influenza notifications in 
2019–2022. This was an improvement from the 2016–2018 period (completeness, 33%),6 with a notable 
increase in completeness of this field in New South Wales (from 8% to 53%). Improving the reporting of 
Aboriginal and Torres Strait Islander status in influenza notifications is essential for accurate reporting of 
burden of disease, to inform measures to reduce burden and improve health outcomes.8,121 

Influenza hospitalisation rates were lower in 2019–2022 than in the 2016–2018 period,6 due to the virtual 
absence of disease in 2020 and 2021. The highest hospitalisation rate was in children aged < 1 year, 
although no deaths were reported in this age group. Children aged ≥ 6 months to 5 years are eligible to 
receive an influenza vaccine under the NIP.57 However, coverage of influenza vaccination in this age group 
decreased from 45.2% in 2020122 to 34.1% in 2022.58 It is important to increase the uptake of influenza 
vaccination to prevent severe influenza disease in young children.112,123 In addition, influenza vaccination in 
pregnancy (maternal vaccination) has been funded on the NIP from July 201857 and is the best protection 
for infants aged < 6 months who are too young to be vaccinated against influenza, with protection 
facilitated via transplacental antibody transfer. Maternal influenza vaccination coverage rates in Australia 
are suboptimal, ranging between 35% and 75% in a review of jurisdictional and multi-jurisdictional studies 
over the 2016–2021 period, and are about 20% lower for Aboriginal and Torres Strait Islander women than 
for other women.124 

Hospitalisation and mortality rates in 2019–2022 were high among adults aged ≥ 65 years, and were higher 
among Aboriginal and Torres Strait Islander peoples than among other people. Influenza vaccination is 
available on the NIP for all adults aged ≥ 65 years, and for all Aboriginal and Torres Strait Islander peoples 
aged ≥ 6 months.57 However, while influenza vaccination coverage increases with increasing age, with 
67.5% of adults aged 65–74 years vaccinated in 2022, and 73.0% vaccinated in the ≥ 75 years age group, 
it is considerably lower in younger adults and generally suboptimal.58 Increasing the uptake of influenza 
vaccine across the board, particularly in priority groups, is essential to reduce disease burden. 
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Table 10: Influenza notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 2019–2022

Category Characteristic

Year of diagnosis

2019 2020 2021 2022 2019–2022

n Rateb n Rateb n Rateb n Rateb n Av. rateb,c

Total — 313,659 1,238.05 21,350 83.24 751 2.92 233,371 897.39 569,131 554.30

Age group (years)

< 1 4,567 1,510.48 235 79.25 18 6.02 3,629 1,188.15 8,449 702.27

1–4 31,784 2,539.32 1,644 132.74 58 4.79 25,955 2,153.79 59,441 1,211.73

5–14 68,126 2,144.21 2,857 88.66 39 1.20 60,845 1,871.73 131,867 1,023.01

15–24 35,964 1,111.73 1,884 59.05 78 2.51 37,067 1,169.08 74,993 590.57

25–49 87,790 992.31 7,839 87.70 218 2.45 68,533 764.90 164,380 461.26

50–64 37,091 826.36 3,883 84.88 165 3.57 20,596 440.21 61,735 336.06

≥ 65 48,303 1,197.65 3,007 71.80 175 4.06 16,746 377.56 68,231 402.06

Sex
Male 144,963 1,152.58 10,215 80.25 379 2.97 109,056 844.92 264,613 519.23

Female 167,994 1,316.82 11,076 85.72 369 2.85 123,832 945.41 303,271 586.46

Aboriginal and 
Torres Strait 
Islander statusd

Aboriginal and 
Torres Strait Islander

— — — — — — — — — —

Other — — — — — — — — — —

Jurisdictione

ACT 4,254 976.29 205 46.08 8 1.77 2,141 468.65 6,608 369.17

NSW 116,458 1,447.27 7,238 89.24 137 1.69 116,377 1,425.19 240,210 740.93

NT 1,738 704.90 282 113.97 81 32.64 4,794 1,915.92 6,895 694.81

Qld 68,170 1,339.60 6,046 117.04 298 5.71 44,440 835.26 118,954 572.15

SA 27,092 1,532.88 1,536 85.79 38 2.11 12,092 663.96 40,758 567.54

Tas. 3,139 572.98 167 29.95 41 7.23 2,940 514.87 6,287 280.21

Vic. 69,571 1,064.22 4,664 70.51 111 1.70 36,591 552.24 110,937 421.39

WA 23,237 873.69 1,212 44.68 37 1.35 13,996 501.80 38,482 352.69

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Rates provided are the number of notifications per 100,000 population per year.

c	 Average annual rate per 100,000 population per year.

d	 Notification rates by Aboriginal and Torres Strait Islander status are not reported for influenza due to low completeness of this field in the NNDSS.

e	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Table 11: Influenza hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 
2019–2022

Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish Year of death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Total — 53,956 212.97 4,402 17.16 1,147 4.47 16,645 128.01 76,150 90.38 35,877 141.61 2,905 11.33 593 2.31 10,230 78.68 49,605 58.28 1,426 1.39

Age group 
(years)

< 1 1,385 458.07 102 34.40 130 43.51 677 443.30 2,294 246.95 1,113 368.11 69 23.27 92 30.79 553 362.11 1,827 197.82 0 0

1–4 3,103 247.91 261 21.07 157 12.97 1,704 282.80 5,225 141.25 2,549 203.65 208 16.79 100 8.26 1,267 210.28 4,124 109.90 9 0.18

5–14 3,095 97.41 199 6.18 35 1.08 1,813 111.54 5,142 53.96 2,372 74.66 158 4.90 17 0.52 1,198 73.71 3,745 38.35 NP 0.06

15–24 2,926 90.45 217 6.80 48 1.55 1,578 99.54 4,769 49.98 2,106 65.10 160 5.01 27 0.87 899 56.71 3,192 32.22 1–5 0.04

25–49 8,709 98.44 962 10.76 149 1.68 3,548 79.20 13,368 47.47 5,788 65.42 667 7.46 65 0.73 1,916 42.77 8,436 29.05 52 0.15

50–64 7,579 168.85 829 18.12 156 3.37 2,237 95.62 10,801 70.97 4,836 107.74 548 11.98 72 1.56 1,312 56.08 6,768 43.98 134 0.73

≥ 65 27,159 673.39 1,832 43.75 472 10.94 5,088 229.43 34,551 233.58 17,113 424.31 1,095 26.15 220 5.10 3,085 139.11 21,513 144.95 1,218 7.18

Sex
Male 24,602 195.61 2,145 16.85 550 4.31 7,469 115.73 34,766 82.87 16,618 132.13 1,446 11.36 295 2.31 4,776 74.01 23,135 54.77 614 1.20

Female 29,353 230.08 2,257 17.47 597 4.62 9,173 140.06 41,380 97.76 19,258 150.95 1,459 11.29 298 2.30 5,452 83.25 26,467 61.72 812 1.57

Aboriginal 
and Torres 
Strait Islander 
status

Aboriginal and 
Torres Strait 
Islander

3,079 363.44 290 33.56 114 12.93 2,206 490.58 5,689 226.07 2,068 244.10 178 20.60 65 7.37 1,328 295.33 3,639 142.23 46 1.32

Other 50,877 207.77 4,112 16.59 1,033 4.16 14,439 115.02 70,461 85.60 33,809 138.07 2,727 11.00 528 2.13 8,902 70.91 45,966 55.32 1,380 1.39
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Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish Year of death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Jurisdictionl,m

ACT 749 171.90 44 9.89 14 3.09 140 61.29 947 60.73 509 116.82 27 6.07 6 1.33 86 37.65 628 39.89 — —

NSW 16,948 210.62 1,355 16.71 342 4.22 5,756 140.98 24,401 93.02 10,380 129.00 786 9.69 170 2.10 3,406 83.42 14,742 55.98 — —

NT 806 326.90 136 54.97 40 16.12 859 686.60 1,841 272.08 569 230.78 95 38.40 15 6.04 503 402.05 1,182 169.80 — —

Qld 13,425 263.81 1,141 22.09 222 4.26 4,111 154.53 18,899 110.67 9,430 185.31 822 15.91 130 2.49 2,713 101.98 13,095 76.03 — —

SA 3,998 226.21 198 11.06 94 5.21 775 85.11 5,065 81.32 2,625 148.52 147 8.21 55 3.05 499 54.80 3,326 53.26 — —

Tas. 852 155.52 52 9.33 33 5.82 204 71.45 1,141 59.95 507 92.55 35 6.28 14 2.47 104 36.43 660 34.05 — —

Vic. 12,278 187.81 1,011 15.28 157 2.40 4,129 124.63 17,575 82.44 8,706 133.17 711 10.75 83 1.27 2,516 75.94 12,016 55.20 — —

WA 4,365 164.12 381 14.04 242 8.80 545 39.08 5,533 55.70 2,757 103.66 221 8.15 118 4.29 321 23.02 3,417 34.26 — —

a	 Data sources: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data, and Australian Coordinating Registry for death data. 

b	 Rates provided are the number of hospitalisations or deaths per 100,000 population per year. 

c	 To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 1 and 4 are reported as a range; other cell counts may 
be reported as NP (not published) to avoid potential for back calculation of counts < 5. 

d	 Year of separation used if year of admission was missing.

e	 Deaths where the disease code was the underlying cause of death only.

f	 To comply with the Australian Coordinating Registry’s data release condition that death counts < 6 be suppressed in published reports, counts between 1 and 5 are reported as a range; other 
cell counts may be reported as NP (not published) to avoid potential for back calculation of counts < 6.

g	 Hospitalisations with the specific disease code in any diagnosis field.

h	 Hospitalisations with the specific disease code in the principal diagnosis field only.

i	 Hospitalisations with admission date between 1 January and 30 June 2022. 

j	 Hospitalisation rates for 2022 have been annualised.

k	 Average annual rate per 100,000 population per year.

l	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

m	 To comply with the Australian Coordinating Registry’s data release condition that only national death counts and rates be reported, death counts and rates are not presented by state/territory.
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Figure 10: Influenza notifications and hospitalisations for all ages,a,b Australia, 2001–2022, by month 
of diagnosis or admission

a	 Data sources: National Notifiable Diseases Surveillance System for notification data and the Australian Institute for Health and 
Welfare National Hospital Morbidity Database for hospitalisation data. 

b	 Hospitalisations for which the month of admission was between 1 July 2001 and 30 June 2022 and with influenza in any 
diagnosis field. Hospitalisations with missing month of admission are excluded from this figure.

Figure 11: Influenza notification rate,a Australia, 2013–2022, by age group 

a	 Data source: National Notifiable Diseases Surveillance System.
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7. Invasive meningococcal disease

Background
Invasive meningococcal disease (IMD) is caused by the bacterium Neisseria meningitidis. In humans, 
IMD is most frequently caused by N. meningitidis serogroups A, B, C, W and Y.125,126 

The most common clinical manifestations of IMD are acute meningitis and septicaemia,125,126 with 
atypical presentations such as pneumonia and septic arthritis more frequently seen in serogroup W 
IMD.127,128 

The case fatality rate can be up to 30% of notified cases depending on access to healthcare,129 and up 
to 40% of survivors develop long-term sequelae such as cognitive deficits, hearing loss, seizures, skin 
scarring and limb amputations, with significant impact on quality of life.130–134 

Notifications
•	 A total of 495 cases of invasive meningococcal disease (IMD) were notified in the 2019–2022 period 

(Table 12), with 206 (41.6%) of these notified in 2019. Invasive meningococcal disease notifications 
increased throughout the 1990s until the early 2000s, and subsequently decreased (Figure 12). 
Monthly number of notifications increased again after 2015, peaking in 2017, after which numbers 
decreased again (Figure 12). 

•	 The average annual IMD notification rate was 0.48 per 100,000 population per year in the 2019–2022 
period. This is significantly lower than the 1.24 per 100,000 population per year notification rate in the 
2016–2018 period; RR = 0.39 (95% CI: 0.35–0.43).

•	 In each year from 2019 to 2022, the IMD notification rate was highest in infants aged < 1 year, with an 
average annual rate of 5.65 per 100,000 population per year in this age group (Table 12).

•	 Aboriginal and Torres Strait Islander status was known in 484 (97.8%) of 495 notified cases, with 
19.2% (n = 95) reported as Aboriginal and Torres Strait Islander. The IMD notification rate was 
significantly higher in Aboriginal and Torres Strait Islander people than in other people; age-
standardised RR = 4.89 (95% CI: 3.81–6.24) (Appendix A, Table A.3).

•	 Notification rates were highest in the Northern Territory in 2019–2021, but not in 2022, when the 
notification rate was highest in South Australia (Table 12).

Ten-year trends

•	 During 2013–2015, the serogroup B IMD notification rate was higher than the rates for other 
serogroups (Figure 13). Serogroup W and Y IMD notification rates peaked in 2017 (0.57 and 0.30 per 
100,000 population per year, respectively), with the serogroup W IMD notification rate approximately 
equal to the serogroup B IMD notification rate in that year (0.56 per 100,000 population per year). 
After 2017, serogroup B, W and Y IMD notification rates declined, with rates for serogroups C, W 
and Y remaining low at < 0.07 per 100,000 population per year over the 2020–2022 period. The 
serogroup B IMD notification rate reached a nadir in 2021 (0.14 per 100,000 population per year) and 
subsequently more than doubled in 2022 (0.40 per 100,000 population per year). 
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Vaccination status

•	 Vaccination status was unavailable for 80 of 495 notified cases (16.2%: 43 blank, 15 followed up but 
no information available and 22 not followed up). 

•	 Of the 415 cases with vaccination status available, 240 (57.8%) were unvaccinated. Three cases 
(0.7%) had received a meningococcal vaccine within 14 days prior to or after their IMD diagnosis. 

•	 Of 252 serogroup B notifications with known vaccination status, 236 (93.7%) had not received any 
meningococcal B vaccine dose; nine (3.6%) had received one dose; and seven (2.8%) had received 
two doses. 

•	 There were 67 serogroup W notifications with known vaccination status. All but one of these (98.5%) 
were unvaccinated against serogroup W (i.e. had received no meningococcal ACWY vaccine). 
The remaining case (1.5%) had received one dose. 

•	 Of 69 serogroup Y notifications with vaccination status available, 67 (97.1%) were unvaccinated 
against this serogroup. The remaining two cases (2.9%) had received one dose of meningococcal 
ACWY vaccine. 

•	 There were seven serogroup C notifications with known vaccination status, of which five (71.4%) 
had received no meningococcal C vaccine dose, and two (28.6%) had received one dose of 
meningococcal C-containing vaccine. 

•	 There were 24 notifications for which serogroup was unavailable. Twelve (50.0%) had not received 
any meningococcal vaccine, 11 (45.8%) had received one dose (7 meningococcal C, and 4 ACWY), 
and one (4.2%) had received two doses (one meningococcal C and one ACWY). None had received 
a meningococcal B vaccine. 

Hospitalisations and deaths
•	 Detailed hospitalisation data based on the AIHW NHMD are not presented in this report as there are 

known limitations with these data. We are unable to assess whether episodes are transfers of care 
or readmissions, which, while true for all diseases, is particularly common among IMD admissions. 
Additionally, we do not have information available on the serogroup causing the admission. 

•	 It is assumed that virtually all the notified cases of IMD were hospitalised due to the severity of the 
disease, although information on hospitalisation was not available to corroborate this. One hundred 
and ninety-four of 495 cases notified to NNDSS (39.2%) were admitted to the Intensive Care Unit 
(ICU), with 271 (54.7%) not admitted to ICU, and ICU admission status unknown for the remaining 
30 cases (6.1%). 

•	 Twenty-seven notified IMD cases (5.5%) were recorded in NNDSS as having died of the disease, with 
information regarding death due to disease missing for the remaining cases.
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Discussion
The approximately 60% reduction in the IMD notification rate in 2019–2022 compared to 2016–2018 is likely 
multifactorial. Firstly, the 2016–2018 period was characterised by multiple outbreaks of serogroup W and 
Y IMD.128,135,136 Effective, targeted state- and territory-funded meningococcal ACWY vaccination programs 
were implemented from late 2016 onwards in response to these outbreaks and resulted in declines in IMD 
notification rates in 2018 and 2019.137,138 In July 2018, a dose of meningococcal ACWY vaccine at 12 months 
of age was included on the NIP, and in April 2019 a dose was also funded under the NIP for adolescents 
14–16 years delivered through a school-based program, with a catch-up program for 15–19-year-old 
adolescents through primary care providers,137 contributing to the sustained suppression of serogroups W 
and Y IMD in the 2019–2022 period. Secondly, the state-funded meningococcal B vaccination program for 
South Australian infants 6 weeks to 12 months of age, with catch-up for children 12 months to < 4 years of 
age commencing in October 2018 and expansion to include South Australian Year 10 students with catch-
up program for Year 11 students and people aged 17 to 21 years of age in 2019, as well as the inclusion 
of a three-dose course of this vaccine for all Aboriginal and Torres Strait Islander children < 12 months of 
age on the NIP in July 2020 with catch-up program for those < 24 months,137 may have contributed to the 
reduction in serogroup B IMD notification rates. Lastly, as observed internationally,139–142 implementation 
of non-pharmacological interventions in response to the COVID-19 pandemic also appears to have had a 
substantial impact on incidence of all IMD serogroups. 

The absence of a post-pandemic increase of serogroup W and Y IMD may be due to the relatively high 
coverage achieved by national meningococcal ACWY vaccination programs. In 2022, in Australia, coverage 
of the infant meningococcal ACWY vaccine was estimated to be 94.7% at 24 months of age, and that of 
the adolescent dose 78.8% among people turning 19 years of age.58 Close monitoring of serogroup A, 
C, W and Y invasive meningococcal disease incidence and meningococcal ACWY vaccination coverage 
should continue to ensure any resurgence is identified and mitigated. 

A resurgence of serogroup B IMD was observed in Australia in 2022, at which point pandemic-related 
mitigation measures had been ceased or relaxed, and the influenza season, often associated with 
increased IMD incidence,143,144 returned. This is similar to what has been observed in the United Kingdom 
and France, where the greatest increase in serogroup B IMD occurred in adolescents and young 
adults.145,146 Serogroup B IMD incidence should be closely monitored, and equitable147 expansion of 
meningococcal B vaccination on the NIP could be considered. 
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Table 12: Invasive meningococcal disease (IMD) notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and 
state/territory,a Australia, 2019–2022 

Category Characteristic

Year of diagnosis

2019 2020 2021 2022 2019–2022

n Rateb n Rateb n Rateb n Rateb n Av. rateb,c

Total — 206 0.81 90 0.35 74 0.29 125 0.48 495 0.48

Age group (years)

< 1 30 9.92 16 5.40 10 3.35 12 3.93 68 5.65

1–4 22 1.76 11 0.89 6 0.50 15 1.24 54 1.10

5–14 12 0.38 8 0.25 8 0.25 16 0.49 44 0.34

15–24 50 1.55 19 0.60 19 0.61 42 1.32 130 1.02

25–49 27 0.31 12 0.13 13 0.15 22 0.25 74 0.21

50–64 28 0.62 11 0.24 8 0.17 11 0.24 58 0.32

≥ 65 37 0.92 13 0.31 10 0.23 7 0.16 67 0.39

Sexd
Male 104 0.83 36 0.28 32 0.25 76 0.59 248 0.49

Female 101 0.79 53 0.41 42 0.32 49 0.37 245 0.47

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait Islander

38 4.49 19 2.20 15 1.70 23 2.56 95 2.72

Other 168 0.69 71 0.29 59 0.24 102 0.41 400 0.40

Jurisdictione

ACT 1 0.23 1 0.22 0 0.00 2 0.44 4 0.22

NSW 59 0.73 22 0.27 23 0.28 36 0.44 140 0.43

NT 6 2.43 2 0.81 2 0.81 1 0.40 11 1.11

Qld 46 0.90 27 0.52 14 0.27 36 0.68 123 0.59

SA 27 1.53 5 0.28 12 0.67 14 0.77 58 0.81

Tas. 6 1.10 3 0.54 2 0.35 3 0.53 14 0.62

Vic. 36 0.55 19 0.29 11 0.17 14 0.21 80 0.30

WA 25 0.94 11 0.41 10 0.36 19 0.68 65 0.60

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Rates provided are the number of notifications per 100,000 population per year.

c	 Average annual rate per 100,000 population per year.

d	 Sex was neither male nor female for two notified cases in the 2019–2022 period.

e	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Figure 12: Invasive meningococcal disease notifications for all ages,a,b Australia, 1993–2022, by 
month of diagnosis 

a	 Data source: National Notifiable Diseases Surveillance System. 

b	 Notifications for which the month of notification was between 1 January 1993 and 31 December 2022.

Figure 13: Invasive meningococcal disease notification rates,a Australia, 2013–2022, by serogroup

a	 Data source: National Notifiable Diseases Surveillance System. 
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8. Invasive pneumococcal disease

Background
Invasive pneumococcal disease (IPD) is an acute and often severe disease caused by the bacterium 
Streptococcus pneumoniae, commonly termed pneumococcus, of which there are 100 known 
serotypes.148 S. pneumoniae frequently colonises the upper respiratory tract and is a common cause 
of diseases such as middle ear infection and pneumonia.149 IPD occurs when the bacterium infects 
normally sterile body sites such as blood, cerebrospinal fluid and pleural fluid. IPD most commonly 
presents as septicaemia, bacteraemic pneumonia, meningitis and osteomyelitis.149 The burden of IPD 
is highest in young children, older adults, Aboriginal and Torres Strait Islander peoples and people with 
medical risk conditions.57

Notifications
•	 A total of 6,417 notifications of IPD were reported during the 2019–2022 period (Table 13). A monthly 

average of 133.7 IPD cases were notified during 2019–2022, similar to the monthly average of 127.8 
during 2001–2018 (Figure 14).

•	 The average annual IPD notification rate for the 2019–2022 period was 6.25 per 100,000 population 
per year, 19% lower than the average annual notification rate of 7.78 per 100,000 population per year 
during 2016–2018 (RR: 0.80; 95% CI: 0.78–0.83). 

•	 Aboriginal and Torres Strait Islander status was reported for 6,100 of the 6,417 notified cases of 
IPD (95.1%) during 2019–2022, with 1,061 (16.5%) reported as Aboriginal and Torres Strait Islander 
people. The IPD notification rate was significantly higher among Aboriginal and Torres Strait 
Islander people (30.38 per 100,000 population per year) than among others in the 2019–2022 period 
(age-standardised RR: 7.67; 95% CI: 7.14–8.23; Appendix A, Table A.3).

Ten-year trends 

•	 Overall IPD notification rates were below 7.00 per 100,000 population per year between 2013 and 
2016, increasing to above 8.00 per 100,000 population per year between 2017 and 2019 (Figure 15). 
Rates declined to 4.28 and 5.19 per 100,000 population per year in 2020 and 2021, respectively, 
before increasing to 7.15 per 100,000 population per year in 2022. 

•	 The annual rate among Aboriginal and Torres Strait Islander people also declined in 2020 and 2021, 
reaching a low of 24.27 per 100,000 population in 2021, before increasing to 35.69 per 100,000 
population in 2022. 

IPD serotype

•	 For the period 2019–2022, the S. pneumoniae serotype was known for 5,667 IPD notifications 
(88.3%). Of the known serotypes, serotypes 3 (16.2%), 19F (7.8%), 22F (7.5%), 8 (6.5%) and 19A 
(5.7%) were the five most frequently reported, accounting for 43.6% of all known serotypes. 

•	 In Aboriginal and Torres Strait Islander people (n = 975), the five most common serotypes were 8 
(18.9%), 3 (9.7%), 12F (6.7%), 4 (6.3%) and 19F (4.2%), accounting for 45.8% of all known serotypes. 

•	 Of the 5,667 notifications in which serotype was known, 2,034 (35.9%) were serotypes contained 
in the 13-valent pneumococcal conjugate vaccine (PCV13); 597 (10.5%) were serotypes contained 
in the 15-valent but not 13-valent vaccine (PCV15-nonPCV13); 964 (17.0%) in the 20-valent but not 
in the 15-valent pneumococcal conjugate vaccine (PCV20-nonPCV15); 402 were contained in the 
23-valent pneumococcal polysaccharide vaccine (PPV23) but not in PCV20 (PPV23-nonPCV20); and 
1,670 (29.5%) were not contained in any of the above vaccines (non-vaccine types) (Table 14).



Commun Dis Intell (2018)  2026;50 • doi.org/10.33321/cdi.2026.50.040 • Epub date: 29.09.2026	 64

•	 In Aboriginal and Torres Strait Islander people, the most common serotypes were PCV13 serotypes 
(316, 29.8%) and PCV20-nonPCV15 serotypes (312, 29.4%) (Table 14). For others, the most common 
serotypes were PCV13 serotypes (32.1%) and non-vaccine serotypes (26.5%). 

•	 Serotypes contained in the 21-valent PCV recently approved for use in adults in the United States, 
which includes eight serotypes not contained in other pneumococcal vaccines, accounted for 4,176 
of the 5,667 cases (73.7%) in which serotype was known. In the 3,280 notifications for adults aged 
≥ 50 years where serotype was known, PCV21 serotypes accounted for 2,421 (73.8%). For adults 
aged ≥ 70 years, PCV21 serotypes accounted for 1,103 (71.9%) of the 1,533 notifications where 
serotype was known. 

Vaccination status

•	 As the types and schedules of pneumococcal vaccines available have changed frequently over time, 
and as the infecting serotype is important to assessing the potential of a vaccine to have prevented 
disease, only limited data on vaccination status are reported here. 

•	 Of the 6,417 notifications, vaccination status was available for 4,978 (77.6%). At least one dose 
of pneumococcal vaccine had been received by 2,587 cases (52.0%); 2,354 cases (47.3%) were 
unvaccinated; and 37 (0.7%) had received a pneumococcal vaccine in the 14 days prior to their 
diagnosis. 

•	 For children aged < 5 years (n = 1,100), vaccination status was available for 1,079 (98.1%). At least 
one dose of pneumococcal vaccine had been received by 983 children (91.1%); 83 (7.7%) were 
unvaccinated; and 13 (1.2%) had received a pneumococcal vaccine in the 14 days prior to IPD 
diagnosis. 

•	 For adults aged ≥ 50 years (n = 3,518), vaccination status was available for 2,777 (78.9%). At least 
one dose of pneumococcal vaccine had been received by 1,027 cases (37.0%); 1,731 (62.3%) were 
unvaccinated; and 19 (0.7%) had received a pneumococcal vaccine in the 14 days prior to IPD 
diagnosis.

Discussion 
IPD remains a significant public health burden in Australia, and globally, despite the impacts on disease 
following the introduction of pneumococcal conjugate vaccines (PCVs) in 2001, particularly in children.150,151 
IPD rates declined in Australia in 2020 and 2021, as in many other countries, due to COVID-19 pandemic-
related public health measures and the concurrent decline in circulating respiratory viruses associated 
with increased risk of IPD.75,152–154 However, overall rates returned to near pre-pandemic levels in 2022, 
and among Aboriginal and Torres Strait Islander peoples to higher than pre-pandemic levels, resuming an 
upward trend observed since 2016.

While the current PCVs have had an impact on IPD epidemiology, serotype replacement has occurred155,156 
with non-vaccine types now accounting for approximately one-quarter of notifications in Australia. Further, 
cases of vaccine-serotype disease in vaccinated people occur.157 PCV13 is less effective against serotypes 
3, 19A and 19F than against other serotypes contained in the vaccine, and these serotypes persist as 
important causes of IPD in Australia despite high levels of vaccination coverage.155,157 During 2019–2022, 
serotypes 3, 19A and 19F accounted for 29.7% of all notifications in which a serotype was known, and for 
45.8% of known-serotype notifications in children aged < 5 years. Those serotypes are also associated 
with the majority of complicated pneumonia in Australian children, with non-PCV13 serotypes accounting 
for most bacteraemia and meningitis.151 

The 15- and 20-valent PCVs have now been approved for use in Australian children although not currently 
included on the NIP; PCV15 includes serotypes not in PCV13 (22F, 33F). These serotypes accounted for 
7.1% of disease in children aged < 5 years between 2019 and 2022, and for 11.2% in Aboriginal and Torres 
Strait Islander children. The serotypes that are not in PCV13 or PCV15 but are in PCV20 (8, 10A, 11A, 12F, 
15B) accounted for 9.8% of serotypes in this age group, and 16.0% in Aboriginal and Torres Strait Islander 
children. The introduction of higher valency vaccines necessitates ongoing surveillance of circulating 
serotypes as a public health priority,155 as well as maintaining high and timely coverage of pneumococcal 
vaccines in children. 
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The burden of IPD in adults remains a challenge.158 PCV13 is now funded for all adults aged ≥ 70 years; 
for all Aboriginal and Torres Strait Islander adults aged ≥ 50 years; and for all adults ≥ 18 years with 
specific medical conditions that increase the risk of IPD;57 however, uptake remains suboptimal.158,159 
International data suggest the impact of PCV13 and PPV23 on adult pneumococcal disease is plateauing160 
and strategies to reduce disease may include broader serotype coverage through higher valency PCVs. 
The use of higher valency PCVs such as PCV21 in older adults may increase protection against common 
serotypes causing IPD; however, further efforts to address suboptimal vaccine coverage in adults are 
needed.

The varying effectiveness of vaccines against circulating serotypes, and the frequency of non-vaccine 
serotypes, means reducing IPD burden will not be achieved by vaccines alone. It requires ongoing 
efforts to reduce other risk factors for disease such as smoking, alcohol use, prematurity and household 
crowding.161,162 Further, as influenza infection increases the risk for IPD,163 improving the uptake of influenza 
vaccine in at-risk populations is needed. 
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Table 13: Invasive pneumococcal disease notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and 
state/territory,a 2019–2022

Category Characteristic

Year of diagnosis

2019 2020 2021 2022 2019–2022

n Rateb n Rateb n Rateb n Rateb n Av. rateb,c

Total — 2,125 8.39 1,099 4.28 1,334 5.19 1,859 7.15 6,417 6.25

Age group (years)

< 1 75 24.81 53 17.87 76 25.44 76 24.88 280 23.27

1–4 242 19.33 123 9.93 198 16.36 257 21.33 820 16.72

5–14 112 3.53 48 1.49 67 2.07 129 3.97 356 2.76

15–24 64 1.98 30 0.94 41 1.32 61 1.92 196 1.54

25–49 375 4.24 254 2.84 264 2.97 354 3.95 1,247 3.50

50–64 484 10.78 226 4.94 255 5.51 380 8.12 1,345 7.32

≥ 65 773 19.17 365 8.72 433 10.04 602 13.57 2,173 12.81

Sex
Male 1,111 8.83 575 4.52 708 5.55 973 7.54 3,367 6.61

Female 1,014 7.95 522 4.04 626 4.84 884 6.75 3,046 5.89

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait Islander

272 32.11 254 29.39 214 24.27 321 35.69 1,061 30.38

Other 1,853 7.57 845 3.41 1,120 4.52 1,538 6.13 5,356 5.40

Jurisdictiond

ACT 37 8.49 13 2.92 21 4.64 19 4.16 90 5.03

NSW 698 8.67 329 4.06 378 4.67 553 6.77 1,958 6.04

NT 54 21.90 45 18.19 46 18.54 66 26.38 211 21.26

Qld 359 7.05 216 4.18 255 4.89 352 6.62 1,182 5.69

SA 183 10.35 115 6.42 161 8.93 174 9.55 633 8.81

Tas. 37 6.75 14 2.51 38 6.70 26 4.55 115 5.13

Vic. 507 7.76 187 2.83 250 3.82 441 6.66 1,385 5.26

WA 250 9.40 180 6.63 185 6.73 228 8.17 843 7.73

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Rates provided are the number of notifications per 100,000 population per year.

c	 Average annual rate per 100,000 population per year.

d	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Table 14: S. pneumoniae serotypes associated with invasive pneumococcal disease notifications by Aboriginal and Torres Strait Islander status, 
age group and whether contained in available pneumococcal vaccines,a Australia, 2019–2022

Aboriginal and 
Torres Strait Islander 
status

Age group 
(years)

Serotype category

PCV13 PCV15–nonPCV13 PCV20–nonPCV15 PPV23–nonPCV20 Non-vaccine Unknown

n % n % n % n % n % n %

Aboriginal and 
Torres Strait Islander

< 1 11 25.0 4 9.1 6 13.6 0 0 11 25.0 12 27.3

1–4 17 21.0 11 13.6 14 17.3 2 2.5 19 23.5 18 22.2

5–14 19 25.0 4 5.3 23 30.3 3 3.9 18 23.7 9 11.8

15–24 31 36.9 1 1.2 33 39.3 5 6.0 10 11.9 4 4.8

25–49 146 34.9 14 3.3 127 30.4 17 4.1 91 21.8 23 5.5

50–64 59 24.1 16 6.5 79 32.2 8 3.3 69 28.2 14 5.7

≥ 65 33 29.2 8 7.1 30 26.5 4 3.5 32 28.3 6 5.3

Total 316 29.8 58 5.5 312 29.4 39 3.7 250 23.6 86 8.1

Other

< 1 58 24.6 21 8.9 27 11.4 4 1.7 54 22.9 72 30.5

1–4 264 35.7 42 5.7 61 8.3 12 1.6 140 18.9 220 29.8

5–14 119 42.5 15 5.4 20 7.1 4 1.4 60 21.4 62 22.1

15–24 34 30.4 11 9.8 26 23.2 11 9.8 14 12.5 16 14.3

25–49 320 38.6 87 10.5 147 17.7 71 8.6 128 15.4 76 9.2

50–64 348 31.6 140 12.7 161 14.6 107 9.7 271 24.6 73 6.6

≥ 65 575 27.9 223 10.8 210 10.2 154 7.5 753 36.6 145 7.0

Total 1,718 32.1 539 10.1 652 12.2 363 6.8 1,420 26.5 664 12.4

a	 Data source: National Notifiable Diseases Surveillance System.
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Figure 14: Invasive pneumococcal disease notifications for all ages,a Australia, 2001–2022, by 
month of diagnosis

a	 Data source: National Notifiable Diseases Surveillance System. 

Figure 15: Invasive pneumococcal disease notification rates,a Australia, 2013–2022, by Aboriginal 
and Torres Strait Islander status, and overall 

a	 Data source: National Notifiable Diseases Surveillance System.
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9. Japanese encephalitis virus infection

Background
Japanese encephalitis virus (JEV) is a flavivirus transmitted by Culex mosquitoes between water birds, 
who maintain the virus, and pigs, who are important amplifying hosts for transmission to humans.164,165 
Although most JEV infections in humans are asymptomatic or accompanied by a non-specific mild 
illness, acute encephalitis occurs in 0.1–1% of infected people.166 The case fatality rate among those 
with encephalitis can be as high as 30%, and 30–50% of survivors develop long-term neurological 
sequalae.166 JEV is endemic in the regions of South-East Asia and the Western Pacific, where it causes 
substantial morbidity and mortality.164 In endemic areas, JEV primarily affects children, whilst JEV 
infection is more likely to affect adults when the virus enters a new area, or in travellers visiting endemic 
areas.166 

Notifications 
•	 A total of 49 notifications of JEV infection were reported during the 2019–2022 period, with the 

majority (n = 41; 83.7%) reported in 2022 (Table 15).

•	 The average annual JEV infection notification rate for the 2019–2022 period was 0.05 per 100,000 
population per year (Table 15). 

•	 The highest average annual JEV infection notification rate was observed in the ≥ 65 years age group 
(0.12 per 100,000 population per year).

•	 There were more JEV infection notifications in males than females, with an average male to female 
rate ratio of 2.30 (95% CI: 1.22–2.54).

•	 No JEV infection notifications were reported during the 2019–2022 period in the Australian Capital 
Territory, in Tasmania, or in Western Australia.

•	 Aboriginal and Torres Strait Islander status was reported for 47 of the 49 notifications (95.9%) of 
JEV infections during 2019–2022. The average annual JEV infection notification rate in Aboriginal 
and Torres Strait Islander people was 0.11 per 100,000 population per year, and in 2022 the rate was 
0.33 per 100,000 population per year (Table 15). 

Ten-year trends 

•	 There were a total of 17 JEV infection notifications from 2013 to 2021, resulting in zero or low 
notification rates of < 0.02 per 100,000 population per year during this time period (Figure 16 and 
Figure 17). In 2022, 41 JEV infection notifications were reported, with a notification rate of 0.16 per 
100,000 population per year for this year. 

Vaccination status 

•	 Of the 49 notifications between 2019 and 2022, vaccination data were available for 10 cases (20.4%), 
all of whom had not received any JEV vaccine. 

Place of acquisition

•	 All 49 JEV infection notifications had a known place of acquisition recorded. 

•	 The four cases notified in 2019 and 2020 were recorded as acquired in Thailand (n = 2) and 
Indonesia (n = 2). All remaining JEV infection cases notified with diagnosis date in 2021 (n = 4) and 
2022 (n = 41) were recorded as acquired in Australia. 
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Hospitalisations and deaths
•	 Hospitalisation data for JEV infections were not available for this report period.

•	 Seven deaths with JEV as underlying or associated cause of death were reported between 2019 and 
2022. All deaths occurred in adults aged over 40 years of age. 

Discussion 
Prior to 2021, JEV was not endemic in Australia, with episodic activity restricted to Far North Queensland, 
and only one case on mainland Australia (Cape York).167,168 Following the identification of human cases of 
JEV infection in 2022 (with cases from 2021 retrospectively identified and recorded in NNDSS) throughout 
the eastern and southern states of Australia,169 the Acting Chief Medical Officer of Australia declared 
JEV infection a Communicable Disease Incident of National Significance on 4 March 2022.170 Throughout 
2022, JEV was also detected in numerous piggeries and feral pigs across Queensland, New South Wales, 
Victoria, South Australia and the Northern Territory.167 JEV genotype IV, previously thought to be restricted 
to Indonesia,167,171,172 was found in infected people and in multiple piggeries spread throughout a wide 
geographic area of southeast Australia, presenting a risk to a population that would have had little to no 
exposure to any of the five JEV genotypes. 

The notification rates in the 2019–2022 period represent people tested for JEV infection, and are 
likely to substantially underestimate true incidence, as most JEV disease is mild or asymptomatic.164 
Seroprevalence studies in Australia are important to understand the epidemiology and impact of JEV 
infection in Australia. Results from seroprevalence studies in 2022 throughout regional NSW and Victoria 
showed JEV immunoglobulin G (IgG) seropositivity of between 3.3% and 8.7%.173,174 The Australian 
population is largely immunologically naïve to the JEV virus. Therefore, effective surveillance of JEV, 
vaccination against JEV in high-risk populations, and mosquito management strategies are important to 
minimise the risk and scale of future outbreaks in Australia. 
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Table 15: Japanese encephalitis virus (JEV) notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/
territory,a 2019–2022

Category Characteristic

Year of diagnosis

2019 2020 2021 2022 2019–2022

n Rateb n Rateb n Rateb n Rateb n Av. rateb,c

Total — 3 0.01 1 0.004 4 0.02 41 0.16 49 0.05

Age group (years)

< 1 0 0 0 0 0 0 1 0.33 1 0.08

1–4 0 0 0 0 0 0 0 0 0 0

5–14 0 0 0 0 0 0 2 0.06 2 0.02

15–24 0 0 0 0 0 0 2 0.06 2 0.02

25–49 1 0.01 1 0.01 2 0.02 7 0.08 11 0.03

50–64 1 0.02 0 0 0 0 11 0.24 12 0.07

≥ 65 1 0.02 0 0 2 0.05 18 0.41 21 0.12

Sex
Male 2 0.02 1 0.01 3 0.02 28 0.22 34 0.07

Female 1 0.01 0 0 1 0.01 13 0.10 15 0.03

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait Islander

0 0 0 0 1 0.11 3 0.33 4 0.11

Other 3 0.01 1 0.004 3 0.01 38 0.15 45 0.05

Jurisdictiond

ACT 0 0 0 0 0 0 0 0 0 0

NSW 0 0 0 0 0 0 14 0.17 14 0.04

NT 0 0 0 0 1 0.40 1 0.40 2 0.20

Qld 3 0.06 0 0 1 0.02 4 0.08 8 0.04

SA 0 0 1 0.06 0 0 10 0.55 11 0.15

Tas. 0 0 0 0 0 0 0 0 0 0

Vic. 0 0 0 0 2 0.03 12 0.18 14 0.05

WA 0 0 0 0 0 0 0 0 0 0

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Rates provided are the number of notifications per 100,000 population per year.

c	 Average annual rate per 100,000 population per year.

d	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Figure 16: Japanese encephalitis virus (JEV) infection notifications for all ages,a Australia, 2013–
2022, by month of diagnosis

a	 Data source: National Notifiable Diseases Surveillance System. 

Figure 17: Japanese encephalitis virus (JEV) infection notification rate,a Australia, 2013–2022 

a	 Data source: National Notifiable Diseases Surveillance System.
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10. Measles

Background
Measles is an acute and highly infectious disease caused by a morbillivirus.175 The virus is transmitted 
by respiratory droplets and causes disease that is characterised by a prodromal fever, cough, coryza, 
conjunctivitis, and Koplik spots in the mouth, before the onset of a maculopapular rash.175,176 A person 
is contagious from up to seven days before, and up to four days following the appearance of the 
rash.175,177 Complications of measles include otitis media, pneumonia, encephalitis, subacute sclerosing 
panencephalitis and death.176 

Notifications 
•	 A total of 316 notifications of measles were reported during the 2019–2022 period (Table 16). 

The majority of the notifications occurred in 2019 (n = 284; 89.9%). There were 25 measles 
notifications in 2020, no notifications in 2021, and seven in 2022 (Figure 18).

•	 The average annual measles notification rate for the 2019–2022 period was 0.31 per 100,000 
population per year. This was significantly lower than the average annual notification rate of 0.38 per 
100,000 population per year for 2016–2018 (RR: 0.80; 95% CI: 0.68–0.94). 

•	 The average annual measles notification rate for the 2019–2022 period was highest in infants aged 
< 1 year (2.33 per 100,000 population per year).

•	 The Northern Territory had the highest measles notification rate in 2019 (12.57 per 100,000 
population) and in the overall 2019–2022 period (3.12 per 100,000 population per year). No measles 
cases were reported in the Northern Territory in 2020, 2021 or 2022. 

•	 Aboriginal and Torres Strait Islander status was reported for 309 of the 316 notifications of cases 
(97.8%), with 1.9% (n = 6) reported as Aboriginal and Torres Strait Islander people. 

Ten-year trends 

•	 The measles notification rate was highest among infants aged < 1 year in all years during 2013–2022, 
except in 2021 when there were no notifications in any age group (Figure 19). Notification rates 
among infants < 1 year were highest in 2014 and 2019, at 9.47 and 6.95 per 100,000 population per 
year, respectively. Notification rates in four other age groups (1–4 years, 5–14 years, 15–24 years, 
25–49 years) also peaked in 2014 and 2019. 

•	 Notification rates in adults aged 50–64 years were ≤ 0.13 per 100,000 population per year during the 
ten-year period 2013–2022. In adults aged ≥ 65 years, only one notification of measles occurred in 
the 2019–2022 period (in 2019), with a notification rate for that year of 0.02 per 100,000 population. 

Vaccination status 

•	 Of the 316 notifications between 2019 and 2022, vaccination status was unavailable for 28.2% 
of cases (n = 89): 58 blank; 5 followed up but no information available; and 26 not followed up. 
Of the 227 notifications with vaccination data available, 129 (56.8%) had received no vaccine doses; 
19 (8.4%) were aged < 1 year and hence not eligible for the first measles-containing vaccine dose on 
the NIP; and two (0.9%) were born prior to the measles vaccine being available and recommended 
for children at 12–23 months of age (born prior to 1967). Eighteen (7.9%) received one dose of 
measles-containing vaccine in the 14 days prior to their diagnosis; 39 (17.2%) had received one dose 
14 days or more before their diagnosis date; and 41 (18.1%) had received two doses. 
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Place of acquisition

•	 Of the 316 measles notifications, 314 (99.4%) had a place of acquisition recorded. 

•	 Of the notifications with a known place of acquisition, a total of 184 notifications (58.6%) were 
recorded as measles acquired within Australia and 130 (41.4%) in a country other than Australia. 
Measles was recorded as having been acquired in South-East Asia in 70 of the 314 cases (22.3%) 
including 22 in the Philippines, 16 in Thailand and 13 in Vietnam; 21 cases (6.7%) were acquired in 
New Zealand; and 11 (3.5%) in Samoa. 

•	 In 2019, the proportion of notifications that were recorded as measles acquired outside of Australia 
was 39.4% (112/284; 1 case with no data available). In 2020, this proportion was 48% (12/25; 1 case 
with no data available) and in 2022 this proportion was 100% (7/7).

Hospitalisations 
•	 There were 153 hospitalisations with measles in any diagnosis field between 1 January 2019 and 

30 June 2022, of which 127 (83.0%) had measles as the principal diagnosis (Table 17). This equates 
to hospitalisation rates of 0.15 per 100,000 population per year and 0.12 per 100,000 population per 
year, respectively.

•	 The rates for hospitalisation with measles in any diagnosis field and as principal diagnosis only 
were both lower in the 2019–2022 period than in the 2016–2018 period; rate ratios were 0.67 
(95% CI: 0.54–0.85) for all-diagnoses measles hospitalisations and 0.65 (95% CI: 0.51–0.86) for 
hospitalisations with measles as principal diagnosis. 

Principal diagnosis only

•	 There were 1–4 hospitalisations in 2021 and no hospitalisations in 2022 with measles as the principal 
diagnosis.

•	 The principal diagnosis measles hospitalisation rate was highest in the < 1 year age group (1.16 per 
100,000 population per year). There were no hospitalisations with measles as the principal diagnosis 
in adults aged ≥ 65 years during 2019–2022. 

•	 During 2019–2022, hospitalisations with measles as the principal diagnosis accounted for 384 
hospital bed days. The exact length of stay was known for all hospitalisations. The median length of 
stay was 3 days (IQR: 1–4 days). 

Deaths
•	 Between 1–5 deaths coded with measles as underlying or associated cause of death were reported 

between 2019 and 2022, with an average annual rate of 0.003 per 100,000 population per year 
(Table 17). Deaths only occurred in adults aged ≥ 50 years.

•	 No deaths in Aboriginal and Torres Strait Islander people were reported as due to measles in the 
period. 
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Discussion 
The incidence of measles remains low, with a large proportion of cases (41%) acquired outside Australia. 
This continues to support the maintenance of elimination of endemic measles transmission in Australia, 
first verified by the WHO in 2014.178 Despite the low rates in the overall period, 2019 had the highest 
number of notifications in Australia since 2014, likely due to an increase in imported cases from Australia’s 
Asia-Pacific neighbours where large outbreaks had occurred in a setting of a global surge of measles 
cases.12,179–182 There were no measles notifications during the COVID-19 pandemic affected year of 2021, 
likely due to the public health measures implemented, particularly international border closures.56 

Although Australia has relatively high childhood vaccination coverage of measles vaccine, with 92.7% 
of children aged two years in 2022 having received two doses of a measles-containing vaccine,58 there 
remain people susceptible to measles infection. This includes infants aged < 1 year, who are not yet 
eligible under the NIP for an initial dose of measles vaccine, due at 12 months of age, and who had the 
highest measles notification and hospitalisation rates over the 2019–2022 period. There is an increased 
risk of measles outbreaks in Australia following the resumption of international travel and pandemic-related 
disruption to immunisation activities in many countries, which has contributed to large measles outbreaks 
across the world.183–185 Priorities in Australia continue to be vigilant surveillance and rapid public health 
response to measles cases, in addition to continued high two-dose measles vaccination coverage, and to 
ensuring people travelling overseas are fully vaccinated for measles.57 
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Table 16: Measles notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 2019–2022

Category Characteristic

Year of diagnosis

2019 2020 2021 2022 2019–2022

n Rateb n Rateb n Rateb n Rateb n Av. rateb,c

Total — 284 1.12 25 0.10 0 0 7 0.03 316 0.31

Age group (years)

< 1 21 6.95 6 2.02 — — 1 0.33 28 2.33

1–4 12 0.96 0 0 — — 1 0.08 13 0.27

5–14 22 0.69 3 0.09 — — 1 0.03 26 0.20

15–24 83 2.57 4 0.13 — — 0 0 87 0.69

25–49 139 1.57 12 0.13 — — 2 0.02 153 0.43

50–64 6 0.13 0 0 — — 2 0.04 8 0.04

≥ 65 1 0.02 0 0 — — 0 0 1 0.01

Sex
Male 180 1.43 16 0.13 — — 2 0.02 198 0.39

Female 104 0.82 9 0.07 — — 5 0.04 118 0.23

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait Islander

5 0.59 1 0.12 — — 0 0 6 0.17

Other 279 1.14 24 0.10 — — 7 0.03 310 0.31

Jurisdictiond

ACT 2 0.46 0 0 — — 0 0 2 0.11

NSW 62 0.77 11 0.14 — — 1 0.01 74 0.23

NT 31 12.57 0 0 — — 0 0 31 3.12

Qld 74 1.45 6 0.12 — — 0 0 80 0.38

SA 4 0.23 0 0 — — 0 0 4 0.06

Tas. 1 0.18 0 0 — — 0 0 1 0.04

Vic. 58 0.89 4 0.06 — — 6 0.09 68 0.26

WA 52 1.96 4 0.15 — — 0 0 56 0.51

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Rates provided are the number of notifications per 100,000 population per year.

c	 Average annual rate per 100,000 population per year.

d	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Table 17: Measles hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 
2019–2022

Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Total — 129 0.51 15 0.06 NP 0.03 1–4 0.02 153 0.15 113 0.45 NP 0.05 1–4 0.004 0 0 127 0.12 1–5 0.001

Age group 
(years)

< 1 NP 3.64 1–4 1.01 0 0 0 0 14 1.16 NP 3.64 1–4 1.01 0 0 — — 14 1.16 0 0

1–4 12 0.96 1–4 0.16 1–4 0.25 0 0 17 0.35 9 0.72 1–4 0.08 1–4 0.08 — — 11 0.22 0 0

5–14 NP 0.19 0 0 0 0 0 0 NP 0.05 5 0.16 0 0 0 0 — — 5 0.04 0 0

15–24 28 0.87 1–4 0.13 1–4 0.06 0 0 34 0.27 NP 0.80 1–4 0.13 0 0 — — 30 0.24 0 0

25–49 64 0.72 NP 0.06 1–4 0.02 0 0 71 0.20 57 0.64 5 0.06 0 0 — — 62 0.17 0 0

50–64 7 0.16 1–4 0.02 0 0 1–4 0.09 10 0.07 5 0.11 0 0 0 0 — — 5 0.03 1–5 0.01

≥ 65 1–4 0.02 0 0 0 0 0 0 1–4 0.01 0 0 0 0 0 0 — — 0 0.00 0 0

Sex
Male 74 0.59 NP 0.05 1–4 0.03 1–4 0.03 86 0.17 66 0.52 NP 0.05 1–4 0.01 — — 73 0.14 0 0

Female 54 0.42 NP 0.07 1–4 0.02 0 0 66 0.13 46 0.36 NP 0.05 0 0 — — 53 0.10 1–5 0.002

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait 
Islander

8 0.94 1–4 0.12 0 0 1–4 0.22 10 0.31 NP 0.83 1–4 0.12 0 0 — — 8 0.23 0 0

Other 121 0.49 NP 0.06 NP 0.03 1–4 0.01 143 0.15 NP 0.43 12 0.05 1–4 0.004 — — 119 0.12 1–5 0.001
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Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Jurisdictionl,m

ACT 1–4 0.46 0 0 0 0 0 0 1–4 0.11 1–4 0.23 0 0 0 0 — — 1–4 0.06 — —

NSW 26 0.32 6 0.07 1–4 0.02 1–4 0.02 35 0.11 20 0.25 6 0.07 0 0 — — 26 0.08 — —

NT NP 6.08 0 0 1–4 0.81 0 0 17 1.71 14 5.68 0 0 1–4 0.40 — — 15 1.51 — —

Qld 42 0.83 1–4 0.06 1–4 0.04 0 0 47 0.23 38 0.75 1–4 0.06 0 0 — — 41 0.20 — —

SA 1–4 0.06 1–4 0.06 0 0 0 0 1–4 0.03 1–4 0.06 1–4 0.06 0 0 — — 1–4 0.03 — —

Tas. 1–4 0.18 1–4 0.18 0 0 0 0 1–4 0.09 1–4 0.18 0 0 0 0 — — 1–4 0.04 — —

Vic. 19 0.29 1–4 0.05 1–4 0.02 1–4 0.03 24 0.09 NP 0.26 1–4 0.03 0 0 — — 19 0.07 — —

WA NP 0.45 1–4 0.04 0 0 0 0 13 0.12 NP 0.41 1–4 0.04 0 0 — — 12 0.11 — —

a	 Data sources: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data, and Australian Coordinating Registry for death data. 

b	 Rates provided are the number of hospitalisations or deaths per 100,000 population per year. 

c	 To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 1 and 4 are reported as a range; other cell counts may 
be reported as NP (not published) to avoid potential for back calculation of counts < 5. 

d	 Year of separation used if year of admission was missing.

e	 Deaths where the disease code was the underlying cause of death only.

f	 To comply with the Australian Coordinating Registry’s data release condition that death counts < 6 be suppressed in published reports, counts between 1 and 5 are reported as a range; other 
cell counts may be reported as NP (not published) to avoid potential for back calculation of counts < 6.

g	 Hospitalisations with the specific disease code in any diagnosis field.

h	 Hospitalisations with the specific disease code in the principal diagnosis field only.

i	 Hospitalisations with admission date between 1 January and 30 June 2022. 

j	 Hospitalisation rates for 2022 have been annualised.

k	 Average annual rate per 100,000 population per year.

l	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

m	 To comply with the Australian Coordinating Registry’s data release condition that only national death counts and rates be reported, death counts and rates are not presented by state/territory.
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Figure 18: Measles notifications and hospitalisations for all ages,a,b Australia, 1993–2022, by month 
of diagnosis or admission

a	 Data sources: National Notifiable Diseases Surveillance System for notification data and the Australian Institute for Health and 
Welfare National Hospital Morbidity Database for hospitalisation data

b	 Hospitalisations for which the month of admission was between 1 July 1993 and 30 June 2022 and with measles in any 
diagnosis field. Hospitalisations with missing month of admission are excluded from this figure.

Figure 19: Measles notification rate,a Australia, 2013–2022, by age group 

a	 Data source: National Notifiable Diseases Surveillance System.
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11. Mumps

Background
Mumps is an acute viral disease caused by a paramyxovirus. Classical clinical disease is characterised 
by fever and painful swelling and inflammation of salivary glands, most commonly the parotid.186 
About a third of cases are subclinical.186 Complications of mumps can include aseptic meningitis 
(up to 10%), epididymoörchitis (< 10% of postpubertal males in post-vaccine era) and hearing loss.187

Notifications 
•	 A total of 395 notifications of mumps were reported during the 2019–2022 period (Table 18). 

A monthly average of 8.2 mumps cases were notified during 2019–2022, lower than the monthly 
average of 62.5 during 2016–2018 (Figure 20).

•	 The average annual mumps notification rate for the 2019–2022 period was 0.39 per 100,000 
population per year, almost eight times lower than the average annual notification rate of 3.05 per 
100,000 population per year for 2016–2018 (RR: 0.13; 95% CI: 0.11–0.14). 

•	 Aboriginal and Torres Strait Islander status was reported for 359 of the 395 notifications (90.9%) 
of mumps during 2019–2022. There was no significant difference in the mumps notification rate 
among Aboriginal and Torres Strait Islander people compared to others in the 2019–2022 period 
(age-standardised RR: 1.16; 95% CI: 0.69–1.89; Appendix A, Table A.3).

Ten-year trends 

•	 The mumps notification rate was below 1.0 per 100,000 population per year in 2013 and 2014, 
increasing between 2015 and 2018, with the peak notification rate reported in 2016 (3.32 per 100,000 
population per year; Figure 21). During the 2016–2018 period, the notification rate in Aboriginal 
and Torres Strait Islander people rose significantly higher than the rate in others (68.9 per 100,000 
population per year vs 1.1 per 100,000 population per year, in 2016; Figure 21). 

•	 From 2019, overall annual notification rates returned to below 1.0 per 100,000 per year, with 2021 
recording the lowest rate of 0.08 per 100,000 population per year.

Vaccination status 

•	 Of the 395 notifications during 2019–2022, vaccination data were unavailable for 184 (46.6%: 171 
blank; 9 followed up but information not available; and 4 not followed up). Of the remaining 211 
notifications, 81 (38.4%) had received no vaccine doses, of whom 43 were born prior to the mumps 
vaccine being recommended for children at 12 months of age (i.e., born prior to 1983). Among the 
130 who were recorded as vaccinated, 49/211 (23.2%) were recorded as fully vaccinated for age, 
eight (3.8%) as partially vaccinated for age, 19 (9.0%) had received one dose and 54 (25.6%) two 
doses. 

Place of acquisition

•	 A total of 144 mumps notifications (36.5%) had an unknown place of acquisition recorded. 

•	 Of those with a known place of acquisition (n = 251), two hundred and three notifications (80.9%) 
were recorded as mumps acquired within Australia and 48 (19.1%) in a country other than Australia. 
Twenty-one of these mumps infections were recorded as having been acquired in South Asia 
(including 8 from India, 4 in Indonesia and 5 in Pakistan); five were acquired in the United Kingdom 
and five in Ireland. 
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Hospitalisations 
•	 There were 294 hospitalisations with mumps in any diagnosis field between 1 January 2019 and 

30 June 2022, of which 233 (79.3%) had mumps as the principal diagnosis (Table 19). This equates 
to hospitalisation rates of 0.33 per 100,000 population per year and 0.26 per 100,000 population per 
year, respectively.

•	 The rates for hospitalisation with mumps in any diagnosis field and as principal diagnosis only 
were both lower in the 2019–2022 period than in the 2016–2018 period; rate ratios were 0.58 
(95% CI: 0.50–0.67) for all-diagnoses mumps hospitalisations and 0.59 (95% CI: 0.50–0.69) for 
hospitalisations with mumps as principal diagnosis. 

Principal diagnosis only

•	 During 2019–2022, hospitalisations with mumps as the principal diagnosis accounted for a minimum 
of 717 hospital bed days. The exact length of stay was unknown (i.e. reported as > 30 days) for 
1/233 hospitalisations (0.4%). The median length of stay was 1 day overall (IQR: 1–3 days), but higher 
among infants < 1 years (5 days; IQR: 2–6.5 days), adults aged ≥ 65 years (4 days; IQR: 1–10 days) 
and children aged 1–4 years (1.5 days; IQR: 1–2 days). 

Deaths
•	 Between 1–5 deaths coded with mumps as underlying or associated cause of death were reported 

between 2019 and 2022. No deaths in Aboriginal and Torres Strait Islander people were reported as 
due to mumps in the period. 

Discussion
Mumps notification and hospitalisation rates were low during this reporting period. During the COVID-19 
pandemic affected year of 2021, the annual number of mumps notifications was the lowest since national 
surveillance of mumps began in 1993, likely related to the public health measures implemented in response 
to the pandemic.188 Unlike the 2016–2018 period, no outbreaks occurred during the 2019–2022 period. 

There are several contributors to ongoing mumps transmission and outbreaks in Australia. The mumps 
component of MMR vaccine has lower effectiveness compared to the measles and rubella vaccine 
components, contributed to by waning immunity189–191 and by the potential for immune escape due to a 
mismatch between vaccine and wild-type strains.192,193 Australian guidelines recommend a third dose of a 
mumps-containing vaccine for adolescents and adults at risk of acquiring mumps during an outbreak to 
maintain protection.57 While a third dose of mumps-containing vaccine is not recommended at the general 
population level, evidence suggests a third dose is of benefit in outbreak control.194–196 
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Table 18: Mumps notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 2019–2022

Category Characteristic

Year of diagnosis

2019 2020 2021 2022 2019–2022

n Rateb n Rateb n Rateb n Rateb n Av. rateb,c

Total — 174 0.69 154 0.60 20 0.08 47 0.18 395 0.39

Age group (years)

< 1 0 0 1 0.34 0 0 0 0 1 0.08

1–4 20 1.60 10 0.81 1 0.08 9 0.75 40 0.82

5–14 19 0.60 11 0.34 3 0.09 9 0.28 42 0.33

15–24 28 0.87 36 1.13 0 0 6 0.19 70 0.55

25–49 64 0.72 67 0.75 7 0.08 11 0.12 149 0.42

50–64 22 0.49 14 0.31 7 0.15 6 0.13 49 0.27

≥ 65 21 0.52 15 0.36 2 0.05 6 0.14 44 0.26

Sex
Male 85 0.68 89 0.70 3 0.02 27 0.21 204 0.40

Female 89 0.70 65 0.50 17 0.13 20 0.15 191 0.37

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait Islander

12 1.42 4 0.46 1 0.11 3 0.33 20 0.57

Other 162 0.66 150 0.61 19 0.08 44 0.18 375 0.38

Jurisdictiond

ACT 0 0 13 2.92 2 0.44 0 0 15 0.84

NSW 61 0.76 54 0.67 5 0.06 27 0.33 147 0.45

NT 1 0.41 5 2.02 1 0.40 0 0 7 0.71

Qld 50 0.98 34 0.66 6 0.12 12 0.23 102 0.49

SA 8 0.45 13 0.73 4 0.22 3 0.17 28 0.39

Tas. 4 0.73 0 0 0 0 0 0 4 0.18

Vic. 17 0.26 25 0.38 1 0.02 4 0.06 47 0.18

WA 33 1.24 10 0.37 1 0.04 1 0.04 45 0.41

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Rates provided are the number of notifications per 100,000 population per year.

c	 Average annual rate per 100,000 population per year.

d	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Table 19: Mumps hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 
2019–2022

Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Total — 115 0.45 75 0.29 62 0.24 42 0.32 294 0.33 92 0.36 59 0.23 48 0.19 34 0.26 233 0.26 1–5 0.003

Age group 
(years)

< 1 1–4 0.99 1–4 0.67 1–4 1.34 1–4 0.65 10 0.91 1–4 0.66 1–4 0.67 1–4 1.00 1–4 0.65 8 0.75 0 0

1–4 15 1.20 1–4 0.32 7 0.58 NP 0.83 31 0.73 11 0.88 1–4 0.24 6 0.50 1–4 0.66 24 0.57 0 0

5–14 NP 0.28 5 0.16 7 0.22 1–4 0.25 25 0.22 NP 0.28 5 0.16 6 0.19 1–4 0.25 24 0.22 0 0

15–24 11 0.34 8 0.25 NP 0.16 NP 0.32 29 0.27 9 0.28 5 0.16 5 0.16 5 0.32 24 0.23 0 0

25–49 35 0.40 27 0.30 9 0.10 9 0.20 80 0.25 28 0.32 22 0.25 7 0.08 8 0.18 65 0.20 0 0

50–64 16 0.36 8 0.17 10 0.22 5 0.21 39 0.24 14 0.31 8 0.17 NP 0.15 1–4 0.17 33 0.20 0 0

≥ 65 26 0.64 21 0.50 20 0.46 13 0.59 80 0.55 19 0.47 14 0.33 14 0.32 8 0.36 55 0.37 1–5 0.02

Sex
Male 55 0.44 38 0.30 23 0.18 17 0.26 133 0.29 46 0.37 31 0.24 19 0.15 14 0.22 110 0.24 1–5 0.002

Female 60 0.47 37 0.29 39 0.30 25 0.38 161 0.36 46 0.36 28 0.22 29 0.22 20 0.31 123 0.28 1–5 0.004

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait 
Islander

6 0.71 5 0.58 1–4 0.45 1–4 0.67 18 0.60 1–4 0.24 5 0.58 1–4 0.23 1–4 0.44 11 0.37 0 0

Other 109 0.45 70 0.28 NP 0.23 NP 0.31 276 0.32 NP 0.37 54 0.22 NP 0.19 NP 0.25 222 0.26 1–5 0.003
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Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Jurisdictionl,m

ACT 1–4 0.23 1–4 0.22 0 0 1–4 0.44 1–4 0.22 1–4 0.23 1–4 0.22 0 0 1–4 0.44 1–4 0.22 — —

NSW 34 0.42 22 0.27 27 0.33 14 0.34 97 0.34 23 0.29 17 0.21 20 0.25 7 0.17 67 0.23 — —

NT 1–4 1.22 1–4 0.81 1–4 0.40 0 0 6 0.60 1–4 0.81 1–4 0.81 0 0 0 0 1–4 0.40 — —

Qld 19 0.37 12 0.23 NP 0.12 1–4 0.11 40 0.21 16 0.31 11 0.21 1–4 0.08 1–4 0.11 34 0.18 — —

SA 6 0.34 1–4 0.22 1–4 0.11 1–4 0.11 13 0.19 1–4 0.23 1–4 0.17 1–4 0.06 1–4 0.11 9 0.14 — —

Tas. 1–4 0.37 1–4 0.18 1–4 0.35 0 0 NP 0.22 1–4 0.18 1–4 0.18 1–4 0.35 0 0 1–4 0.18 — —

Vic. 40 0.61 27 0.41 22 0.34 23 0.69 112 0.51 36 0.55 22 0.33 19 0.29 22 0.66 99 0.46 — —

WA 8 0.30 NP 0.18 1–4 0.07 0 0 15 0.14 7 0.26 1–4 0.04 1–4 0.07 0 0 10 0.09 — —

a	 Data sources: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data, and Australian Coordinating Registry for death data. 

b	 Rates provided are the number of hospitalisations or deaths per 100,000 population per year. 

c	 To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 1 and 4 are reported as a range; other cell counts may 
be reported as NP (not published) to avoid potential for back calculation of counts < 5. 

d	 Year of separation used if year of admission was missing.

e	 Deaths where the disease code was the underlying cause of death only.

f	 To comply with the Australian Coordinating Registry’s data release condition that death counts < 6 be suppressed in published reports, counts between 1 and 5 are reported as a range; other 
cell counts may be reported as NP (not published) to avoid potential for back calculation of counts < 6.

g	 Hospitalisations with the specific disease code in any diagnosis field.

h	 Hospitalisations with the specific disease code in the principal diagnosis field only.

i	 Hospitalisations with admission date between 1 January and 30 June 2022. 

j	 Hospitalisation rates for 2022 have been annualised.

k	 Average annual rate per 100,000 population per year.

l	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

m	 To comply with the Australian Coordinating Registry’s data release condition that only national death counts and rates be reported, death counts and rates are not presented by state/territory.
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Figure 20: Mumps notifications and hospitalisations for all ages,a,b Australia, 1993–2022, by month 
of diagnosis or admission

a	 Data sources: National Notifiable Diseases Surveillance System for notification data and the Australian Institute for Health and 
Welfare National Hospital Morbidity Database for hospitalisation data. 

b	 Hospitalisations for which the month of admission was between 1 July 1993 and 30 June 2022 and with mumps in any 
diagnosis field. Hospitalisations with missing month of admission are excluded from this figure. 

Figure 21: Mumps notification rates,a Australia, 2013–2022, by Aboriginal and Torres Strait Islander 
status, and overall 

a	 Data source: National Notifiable Diseases Surveillance System.
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12. Pertussis

Background
Pertussis, or whooping cough, is caused by the Bordetella pertussis bacterium and is characterised 
by a catarrhal stage followed by a paroxysmal cough that may last for weeks to months.197 The typical 
paroxysms are severe, may lead to apnoea, and are followed by a crowing or high-pitched inspiratory 
whoop and sometimes by vomiting.198,199 These typical paroxysms are more common in unvaccinated 
children compared to adolescents, adults, and people who are vaccinated.197,199,200

Pneumonia is the most common complication and cause of pertussis-related deaths, with other 
complications including encephalopathy and seizures.197–199 Infants are at the highest risk of 
complications.197,199 

Notifications
•	 A total of 16,516 cases of pertussis were notified in the 2019–2022 period (Table 20), of which 12,028 

(73%) were notified in 2019. Large outbreaks, typically occurring every 3–5 years, were not observed 
in this period (Figure 22). 

•	 The average annual pertussis notification rate was 16.09 per 100,000 population per year. This was 
significantly lower than in the 2016–2018 period, when the average annual rate was 60.9 per 100,000 
population per year (RR: 0.30; 95% CI: 0.30–0.31).

•	 Over the 2019–2022 period, average annual notification rates were highest in children < 15 years of 
age (Table 20). The notification rate was highest in the age group 5–14 years in 2019 and 2020, and in 
the 1–4-year age group in 2021 and 2022.

•	 The pertussis notification rate was lower among males than females each year in the 2019–2022 
period (Table 20); the average male to female RR was 0.85 (95% CI: 0.83–0.88).

•	 Aboriginal and Torres Strait Islander status was known in 68.4% of all notifications in 2019–2022, 
and in 89.6% of notifications in children aged < 5 years. Among children < 5 years of age, the age-
specific notification rate was higher in Aboriginal and Torres Strait Islander children than in other 
children (RR: 1.42; 95% CI: 1.20–1.67).

•	 In 2019, the pertussis notification rate was highest in Tasmania (103.86 per 100,000 population per 
year) followed by New South Wales (78.72 per 100,000 population per year). Notification rates in all 
jurisdictions decreased in 2020–2022, with Victoria reporting the highest notification rate in 2022 
(3.89 per 100,000 population per year) and Tasmania the lowest (0.53 per 100,000 population per 
year; Table 20).

Ten-year trends

•	 The pertussis notification rate was higher among children aged < 6 months than among those aged 
6–11 months or 1–4 years between 2013 and 2015, but was similar across these age groups from 
2016 onwards (Figure 23). Notification rates approximately halved between 2016 and 2019 in children 
< 5 years of age and reduced to < 5% of the 2019 rate by 2021. 

Vaccination status

•	 Vaccination status was unavailable for 10,226 cases (61.9%: 9,782 blank; 438 followed up but 
information not available; and 6 not followed up). Of the remaining 6,290 cases, 679 (10.8%) were 
unvaccinated, 26 (0.4%) had received one pertussis-containing vaccine dose within 14 days before 
or after their diagnosis, and 5,585 (88.8%) had received at least 1 pertussis-containing vaccine dose 
14 days or more prior to the diagnosis date.
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•	 Vaccination status was more complete for children < 5 years of age; among all 1,839 notified cases 
of pertussis in this age group, vaccination status was unavailable for 191 cases (10.4%: 172 blank; 
19 followed up but information not available). Of 1,648 cases with a known vaccination status, 
17 (1.0%) were < 6 weeks of age at diagnosis and ineligible for pertussis-containing vaccine; 9 (0.5%) 
had received a pertussis-containing vaccine dose in the 14 days prior to diagnosis; and 175 (10.6%) 
were unvaccinated. Eight hundred and thirty-three (50.5%) were recorded as fully vaccinated for age 
and 67 (4.1%) as partially vaccinated for age, without further information available about the number 
of doses received. Of the remaining 547 cases, 35 (6.4%) had received one pertussis-containing 
vaccine dose 14 days or more prior to diagnosis, 45 (8.2%) two doses, 179 (32.7%) three doses, 
266 (48.6%) four doses, and 22 (4.0%) five doses. 

Hospitalisations
•	 There were 739 hospitalisations with pertussis in any diagnosis field between 1 January 2019 and 

30 June 2022, of which 380 (51.4%) had pertussis as the principal diagnosis (Table 21). This equates 
to hospitalisation rates of 0.75 per 100,000 population per year and 0.38 per 100,000 population per 
year, respectively.

•	 The rates for hospitalisation with pertussis in any diagnosis field and as principal diagnosis only 
were lower in the 2019–2022 period than in the 2016–2018 period; rate ratios were 0.30 (95% 
CI: 0.28–0.33) for all-diagnoses pertussis hospitalisations and 0.27 (95% CI: 0.24–0.30) for 
hospitalisations with pertussis as principal diagnosis. 

Principal diagnosis only

•	 During 2019–2022, hospitalisations with pertussis as the principal diagnosis accounted for a 
minimum of 1,145 hospital bed days (there were 1–4 hospitalisations with length of stay > 30 days for 
which we did not receive exact length of stay), with a median length of stay of 2 days (IQR: 1–4 days). 
The median length of stay was highest in adults aged ≥ 65 years (4 days; IQR: 1–6 days). 

•	 The majority of principal-diagnosis pertussis hospitalisations in the 2019–2022 period occurred in 
2019 (244/380; 64.2%; Table 21).

•	 Principal-diagnosis pertussis hospitalisation rates were considerably higher in the < 1-year age 
group than in any other age group in each year during 2019–2022 (Table 21). Within this age group, 
over 2013–2022, hospitalisation rates were higher in the < 6-month age group than in infants 
6–11 months, with the disparity decreasing over time (Figure 23). 

•	 Principal-diagnosis pertussis hospitalisation rates were also relatively high in the ≥ 65-year age 
group, at an average annual rate of 0.41 per 100,000 population per year between 2019 and 2022 
(Table 21).

•	 The hospitalisation rate in Aboriginal and Torres Strait Islander people was higher than in other 
people (age-standardised RR: 2.28; 95% CI: 1.58–3.25).

Deaths
•	 There were 9 deaths with pertussis as the underlying or an associated cause of death, and between 

1–5 deaths with an underlying cause of pertussis in the period 2019–2022, equating to an average 
annual mortality rate of 0.01 and 0.003 per 100,000 population per year, respectively. All deaths with 
pertussis as the underlying cause of death occurred in people aged ≥ 65 years. 
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Discussion
Rates of pertussis notifications and hospitalisations in the 2019–2022 period were approximately 70% 
lower than in the 2016–2018 period.6 Non-pharmaceutical interventions implemented as part of the 
COVID-19 pandemic response were likely largely responsible for the decline in pertussis incidence,201 
with cases lower in 2020–2022 than in any other period over the prior three decades. The decline in rates 
may have also been contributed to by ongoing effects of changes to the vaccination schedule,202 such as 
reintroduction of the 18-month diphtheria-tetanus-acellular pertussis (DTPa) vaccine booster dose in 2016 
and maternal pertussis vaccination programs, funded by all states and territories by 2015 and included 
on the NIP in July 2018.203 These maternal pertussis vaccination programs likely resulted in the marked 
reduction in pertussis hospitalisation rates among infants aged < 6 months.

A resurgence of pertussis following the COVID-19 pandemic has been observed globally,204,205 including 
in Australia, in 2024.113 This highlights the need for high coverage of, and equitable access to, maternal 
pertussis vaccination,124,206,207 an effective measure against severe pertussis in the most vulnerable young 
infants.208,209 Further strategies to minimise the burden of pertussis include improving timely administration 
of the DTPa vaccine primary series and 18-month booster dose for all children,58,210,211 and consideration 
of inclusion of the recommended adult pertussis-containing booster vaccinations on the NIP, particularly 
for those with underlying health conditions.212–214 In 2023, only one-fifth of adults aged 50 years and older 
were up-to-date for pertussis vaccination.63 Improved data quality, particularly improved completeness 
of Aboriginal and Torres Strait Islander status among adolescent and adult notified cases, is required to 
facilitate evidence-based recommendations and public health interventions.121 



C
om

m
un D

is Intell (2018)  2026;50 • d
oi.org

/10.33321/cd
i.2026.50.040 • E

p
ub d

ate: 29.09.2026	
89

Table 20: Pertussis notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 2019–2022 

Category Characteristic

Year of diagnosis

2019 2020 2021 2022 2019–2022

n Rateb n Rateb n Rateb n Rateb n Av. rateb,c

Total — 12,028 47.48 3,460 13.49 550 2.14 478 1.84 16,516 16.09

Age group (years)

< 1 335 110.80 74 24.96 7 2.34 9 2.95 425 35.33

1–4 1,017 81.25 318 25.68 43 3.55 36 2.99 1,414 28.83

5–14 4,980 156.74 999 31.00 53 1.64 52 1.60 6,084 47.20

15–24 1,195 36.94 405 12.69 51 1.64 45 1.42 1,696 13.36

25–49 2,424 27.40 910 10.18 197 2.22 151 1.69 3,682 10.33

50–64 1,194 26.60 441 9.64 107 2.31 80 1.71 1,822 9.92

≥ 65 877 21.74 313 7.47 92 2.13 105 2.37 1,387 8.17

Sex
Male 5,517 43.87 1,589 12.48 216 1.69 208 1.61 7,530 14.78

Female 6,491 50.88 1,854 14.35 331 2.56 268 2.05 8,944 17.30

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait Islander

228 120.60 65 34.14 4 2.08 5 2.57 302 39.42

Other 3,785 126.96 879 29.65 65 2.22 60 2.05 4,789 40.56

Jurisdictiond

ACT 271 62.19 51 11.46 11 2.43 8 1.75 341 19.05

NSW 6,334 78.72 1,322 16.30 42 0.52 82 1.00 7,780 24.00

NT 36 14.60 15 6.06 4 1.61 3 1.20 58 5.84

Qld 1,767 34.72 490 9.49 99 1.90 54 1.01 2,410 11.59

SA 285 16.13 287 16.03 32 1.78 39 2.14 643 8.95

Tas. 569 103.86 68 12.20 6 1.06 3 0.53 646 28.79

Vic. 2,218 33.93 1,102 16.66 309 4.72 258 3.89 3,887 14.76

WA 548 20.60 125 4.61 47 1.71 31 1.11 751 6.88

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Rates provided are the number of notifications per 100,000 population per year.

c	 Average annual rate per 100,000 population per year.

d	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Table 21: Pertussis hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 
2019–2022

Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Total — 429 1.69 197 0.77 77 0.30 36 0.28 739 0.75 244 0.96 95 0.37 31 0.12 10 0.08 380 0.38 1–5 0.003

Age group 
(years)

< 1 113 37.37 38 12.82 10 3.35 8 5.24 169 14.71 89 29.44 35 11.80 NP 2.01 1–4 1.96 133 11.30 0 0

1–4 45 3.60 20 1.61 18 1.49 6 1.00 89 1.94 20 1.60 11 0.89 NP 0.50 1–4 0.33 39 0.84 0 0

5–14 39 1.23 20 0.62 NP 0.15 1–4 0.06 65 0.51 25 0.79 NP 0.34 1–4 0.09 0 0 39 0.30 0 0

15–24 16 0.49 7 0.22 1–4 0.03 1–4 0.13 26 0.22 5 0.15 1–4 0.09 0 0.00 1–4 0.13 10 0.09 0 0

25–49 60 0.68 30 0.34 6 0.07 6 0.13 102 0.30 38 0.43 10 0.11 NP 0.07 1–4 0.02 55 0.16 0 0

50–64 49 1.09 23 0.50 NP 0.28 1–4 0.04 86 0.47 24 0.53 NP 0.20 1–4 0.09 0 0 37 0.20 0 0

≥ 65 107 2.65 59 1.41 24 0.56 12 0.54 202 1.26 43 1.07 16 0.38 NP 0.14 1–4 0.09 67 0.41 1–5 0.02

Sex
Male 213 1.69 92 0.72 43 0.34 17 0.26 365 0.75 121 0.96 41 0.32 NP 0.13 1–4 0.06 182 0.36 1–5 0.004

Female 215 1.69 105 0.81 34 0.26 19 0.29 373 0.76 122 0.96 54 0.42 NP 0.12 NP 0.09 197 0.39 1–5 0.002

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait 
Islander

36 4.25 15 1.74 1–4 0.11 NP 1.11 57 1.78 23 2.71 NP 1.50 0 0 1–4 0.67 39 1.20 0 0

Other 393 1.60 182 0.73 NP 0.31 NP 0.25 682 0.72 221 0.90 NP 0.33 31 0.12 NP 0.06 341 0.35 1–5 0.003
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Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Jurisdictionl,m

ACT 1–4 0.92 1–4 0.45 0 0 0 0 6 0.34 1–4 0.92 1–4 0.45 0 0 0 0 NP 0.34 — —

NSW 203 2.52 82 1.01 46 0.57 13 0.32 344 1.10 100 1.24 40 0.49 NP 0.21 1–4 0.07 160 0.50 — —

NT NP 2.03 1–4 1.21 0 0 0 0 8 0.81 1–4 1.22 1–4 0.40 0 0 0 0 1–4 0.40 — —

Qld 83 1.63 30 0.58 13 0.25 6 0.23 132 0.66 59 1.16 15 0.29 NP 0.15 1–4 0.04 83 0.40 — —

SA 26 1.47 13 0.73 NP 0.39 1–4 0.22 48 0.70 13 0.74 NP 0.39 1–4 0.17 0 0 23 0.32 — —

Tas. 14 2.56 1–4 0.72 0 0 1–4 0.35 19 0.89 NP 1.28 1–4 0.18 0 0 0 0 8 0.36 — —

Vic. 74 1.13 59 0.89 10 0.15 11 0.33 154 0.63 46 0.70 26 0.39 1–4 0.05 NP 0.15 80 0.32 — —

WA 16 0.60 1–4 0.11 1–4 0.04 1–4 0.22 23 0.24 12 0.45 1–4 0.11 0 0 1–4 0.07 16 0.16 — —

a	 Data sources: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data, and Australian Coordinating Registry for death data. 

b	 Rates provided are the number of hospitalisations or deaths per 100,000 population per year. 

c	 To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 1 and 4 are reported as a range; other cell counts may 
be reported as NP (not published) to avoid potential for back calculation of counts < 5. 

d	 Year of separation used if year of admission was missing.

e	 Deaths where the disease code was the underlying cause of death only.

f	 To comply with the Australian Coordinating Registry’s data release condition that death counts < 6 be suppressed in published reports, counts between 1 and 5 are reported as a range; other 
cell counts may be reported as NP (not published) to avoid potential for back calculation of counts < 6.

g	 Hospitalisations with the specific disease code in any diagnosis field.

h	 Hospitalisations with the specific disease code in the principal diagnosis field only.

i	 Hospitalisations with admission date between 1 January and 30 June 2022. 

j	 Hospitalisation rates for 2022 have been annualised.

k	 Average annual rate per 100,000 population per year.

l	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

m	 To comply with the Australian Coordinating Registry’s data release condition that only national death counts and rates be reported, death counts and rates are not presented by state/territory.
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Figure 22: Pertussis notifications and hospitalisations for all ages,a,b Australia, 1993–2022, by 
month of diagnosis or admission

a	 Data sources: National Notifiable Diseases Surveillance System for notifications and Australian Institute for Health and Welfare 
National Hospital Morbidity Database for hospitalisation data. 

b	 Hospitalisations for which the month of admission was between 1 July 1993 and 30 June 2022 and with pertussis in any 
diagnosis field. Hospitalisations with missing month of admission are excluded from this figure.

Figure 23: Pertussis notification and hospitalisation rates,a,b Australia, 2013–2022, by age group for 
the groups < 6 months, 6 –11 months, and 1–4 years

a	 Data sources: National Notifiable Diseases Surveillance System for notifications and Australian Institute for Health and Welfare 
National Hospital Morbidity Database for hospitalisation data. 

b	 Hospitalisations for which the month of admission was between 1 January 2013 and 30 June 2022 and with pertussis in the 
principal diagnosis field only. Year of separation used if year of admission was missing.
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13. Poliomyelitis

Background
Poliomyelitis, or polio, is caused by a virus that has three serotypes (type 1, type 2 and type 3), 
transmitted predominantly through the faecal-oral route, infecting the gastrointestinal tract.215 
This infection is asymptomatic in most cases.215,216 However, rarely, infection may spread to the 
nervous system and cause aseptic meningitis (1–5%) or acute flaccid paralysis (AFP; < 1%).215,216 

Acute flaccid paralysis may also be due to a Sabin-like virus, i.e. similar to that used in the Sabin live 
attenuated oral poliovirus vaccine (OPV); it is then termed vaccine-associated paralytic poliomyelitis 
(VAPP).217 In addition, the attenuated viruses may mutate if long-term replication occurs following 
OPV vaccination and may develop into vaccine-derived polioviruses (VDPV).217 This may occur in 
immunocompromised people or in areas with low coverage and high person-to-person transmission.

Notifications
•	 There were no notifications of acute poliomyelitis between 2019 and 2022. 

Hospitalisations and deaths
•	 There were 26 hospital admissions with acute poliomyelitis in any diagnosis field between 

1 January 2019 and 30 June 2022, of which 10 had acute poliomyelitis as the principal diagnosis 
for the admission. 

•	 There were no deaths with acute poliomyelitis as the underlying cause of death. 

Discussion
The Western Pacific region, including Australia, was declared polio free in October 2000.218,219 To monitor 
polio-free status, the WHO has set several surveillance indicators, including detection of at least one AFP 
case per 100,000 population per year in children under 15 years of age.220 In Australia, AFP surveillance 
occurs through the Australian Paediatric Surveillance Unit, to which clinicians provide a monthly report 
card of various rare medical conditions, including AFP, and through the Paediatric Active Enhanced 
Disease Surveillance System, performing active case finding at eight sentinel paediatric hospitals.221–224 
This is supplemented by environmental surveillance (i.e. testing of sewage for poliovirus) and non-polio 
enterovirus surveillance, which aims to detect imported poliovirus among untyped enteroviruses.225 In the 
2019–2022 period, at least one AFP case per 100,000 population per year was detected, meeting the WHO 
surveillance indicator.221–224 All 258 AFP cases reported in the 2019–2022 period were reviewed by the 
Polio Expert Panel, a subcommittee of the Communicable Diseases Network Australia, and deemed non-
polio AFP.221–224 The absence of notified cases of acute poliomyelitis to NNDSS in this report is in line with 
these findings. Considering this, the 26 acute poliomyelitis hospitalisations in this report likely represent 
misclassification, miscoding or other data-related issues. 

The Global Polio Eradication Initiative is a public-private partnership between governments and non-
governmental organisations aiming to eradicate polio.226 Globally, wild poliovirus types 2 and 3 were 
declared eradicated in 2015 and 2019, respectively.227 As of mid-2024, type 1 wild poliovirus remains 
endemic in two countries only, Afghanistan and Pakistan.228 The lowest number of global cases ever 
recorded occurred in 2021. However, in 2021 and 2022, confirmed cases occurred outside of the endemic 
areas, namely in Malawi and Mozambique.228 Outbreaks of VDPV, particularly type 2, increased over the 
2019–2022 period, with environmental detection of VPDV2 occurring in settings where OPV is not in use 
and inactivated poliovirus vaccine coverage is high, and a reported case of poliomyelitis due to VPDV2 
in New York.229–231 These events, as well as the 2018 VDPV1 outbreak in Papua New Guinea,232 highlight 
the importance of maintaining high vaccine coverage and strong clinical and environmental surveillance 
systems in Australia.
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14. Q fever

Background
Q fever is an infection caused by the bacterium Coxiella burnetii.233 Q fever is a zoonotic infection where 
the bacterium is transmitted from animals, or their contaminated environments, to humans.233 People 
are infected by inhaling aerosols or dust contaminated by infected animal faeces, urine, milk or birth 
products. While 20–80% of infections are asymptomatic,234 symptoms can include fever, chills/sweats/ 
severe headache, photophobia, weakness, nausea, muscle aches and cough. Pneumonia and hepatitis 
can occur. Chronic diseases such as endocarditis and Q fever fatigue syndrome can develop from one 
month up to several years after the initial infection.233 Approximately 1% of acute Q fever cases will 
result in death if not treated. 

Notifications 
•	 A total of 2,033 notifications of Q fever were reported during the 2019–2022 period (Table 22). 

A monthly average of 42.4 Q fever cases were notified during 2019–2022, similar to the monthly 
average number of notifications of 38.8 during 2002–2018 (Figure 24).

•	 The average annual Q fever notification rate for the 2019–2022 period was 1.98 per 100,000 
population per year, similar to the average annual notification rate of 2.11 per 100,000 population per 
year for 2016–2018 (RR: 0.95; 95% CI: 0.89–1.02). 

•	 Males accounted for 73.2% of the 2,033 notifications during the 2019–2022 period, with a male to 
female rate ratio of 2.78 (95% CI: 2.52–3.07).

•	 Q fever notification rates were highest in Queensland and New South Wales, with average annual 
rates of 4.60 and 2.64 per 100,000 population per year, respectively. 

•	 Aboriginal and Torres Strait Islander status was reported for 1,861 of the 2,033 Q fever notifications 
(91.5%) during 2019–2022. The Q fever notification rate among Aboriginal and Torres Strait Islander 
people was 3.01 per 100,000 per year and the crude notification rate for other people was 1.94 per 
100,000 per year (age-standardised RR: 2.13; 95% CI: 1.72–2.62; Appendix A, Table A.3).

Ten-year trends 

•	 During 2013–2022, Q fever trends for persons aged ≥ 1 year varied by age group (Figure 25). 
Notification rates were highest for those aged 50–64 years (3.24–4.57 per 100,000 population per 
year). 

•	 For children aged 5–14 years, the lowest number of notifications over the 10-year period was 
reported in 2021, with cases only notified in Queensland. Conversely, 2021 had the highest number 
of Q fever notifications in adults aged 50–64 years (n = 206), with 186 of those (90.3%) in Queensland 
and New South Wales.

Vaccination status 

•	 Of the 2,033 notifications between 2019 and 2022, vaccination data were unavailable for 44.3% of 
cases (n= 900: 898 blank; one followed up with no information available; one not followed up). Of 
the 1,133 notifications with vaccination data available, 1,126 (99.4%) had received no vaccine doses. 
This includes 20 children aged < 15 year who are not eligible for Q fever vaccine. One case received 
a Q fever vaccine in the 14 days prior to their diagnosis. 

•	 All but one of the six vaccinated cases were aged ≥ 25 years. Time since vaccination was known for 
four vaccinated cases, with two having been vaccinated in the 12 months prior to onset of disease.
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Hospitalisations 
•	 There were 960 hospitalisations with Q fever in any diagnosis field between 1 January 2019 and 

30 June 2022, of which 671 (69.9%) had Q fever as the principal diagnosis (Table 23). This equates 
to hospitalisation rates of 1.07 per 100,000 population per year and 0.74 per 100,000 population per 
year, respectively.

•	 Hospitalisation rates with Q fever in any diagnosis field and as principal diagnosis only were the 
same as for the 2016–2018 period; rate ratios were 1.00 (95% CI: 0.91–1.10) for all-diagnoses Q fever 
hospitalisations and 0.99 (95% CI: 0.88–1.10) for hospitalisations with Q fever as principal diagnosis. 

Principal diagnosis only
•	 During 2019–2022, hospitalisations with Q fever as the principal diagnosis accounted for a minimum 

of 3,678 hospital bed days. The exact length of stay was unknown (i.e. reported as > 30 days) for six 
hospitalisations (0.9%). The median length of stay was 4 days (IQR: 2–7 days). The median length 
of stay was highest for those aged ≥ 65 years (6 days; IQR: 3–9 days) and lowest for those aged 
15–24 years (2 days; IQR: 1–4).

•	 During 2019–2022, the age-standardised rate ratio for hospitalisations with Q fever as the principal 
diagnosis in Aboriginal and Torres Strait Islander people compared to others was 2.73 (95% CI: 1.95–3.71).

Deaths
•	 There were 17 deaths reported with Q fever as the underlying or associated cause of death during 

2019–2022, of which six had Q fever as the underlying cause of death (0.01 per 100,000 population 
per year). All deaths with Q fever as the underlying cause occurred in adults aged ≥ 65 years. 
No Q fever deaths were reported in Aboriginal and Torres Strait Islander people. 

Discussion 
Overall, Q fever notification rates in Australia in 2019–2022 were similar to those in the 2016–2018 period. 
There was no clear impact of the COVID-19 pandemic, despite some variation by age in 2021 for which 
the reasons are unclear. Q fever notifications underestimate infection and disease rates due to the 
asymptomatic nature of many acute infections, the fact that signs and symptoms are non-specific, and 
that diagnosis relies on clinicians suspecting Q fever, and ordering appropriate tests.235 While occupational 
contact with domestic ruminants (cattle, sheep, goats) is a common source of C. burnetii infection,233 the 
bacterium has an extensive range of hosts including domestic pets (dogs and cats) and native animals.236 
Windborne spread of contaminated dust can occur over several kilometres,236,237 exposing those living 
in otherwise low-risk environments.238 Increases in Q fever notifications in urban areas of Queensland 
have been reported and thought to be associated with development in previously agricultural areas.239 
Serological studies in New South Wales and Queensland also suggest that Q fever infection rates in urban 
areas are similar to rural areas.240,241 As urbanisation increases in regional Australia, improving awareness 
and management of Q fever amongst health professionals in those areas, and expansion of the number 
of registered Q fever vaccination providers, is required.242 Ongoing efforts are also required to inform and 
educate individuals and communities at risk.

An effective Q fever vaccine is recommended, but currently is not funded on the NIP, for people aged 
≥ 15 years who are at risk of infection.57 Prior to April 2024, Q fever vaccination recording occurred in the 
Q Fever Register managed by the Australian Meat Processor Corporation. Vaccination data have since 
been moved to the AIR. The lack of national data on Q fever vaccine uptake in the at-risk population in 
Australia is a limitation to monitoring of the vaccine’s impact on disease. Targeted studies have shown 
that vaccine uptake in high-risk groups is variable but generally suboptimal, particularly for those not 
offered vaccines as part of their training (e.g. veterinarians) or through their workplace (e.g. abattoir 
workers).243–245 Further, Q fever notifications have gradually been increasing since the cessation of the 
National Q Fever Management Program in 2006 that covered the costs of screening and vaccination in 
certain high-risk groups and led to a decline in Q fever notifications.246 This suggests declines in vaccine 
uptake in recommended groups may be occurring, given reported barriers to vaccination such as the time 
and cost related to vaccination.247 Ongoing strategies to increase awareness of Q fever and the benefits of 
vaccination across the broad range of groups at risk of disease, as well as supporting access to screening 
and vaccination, are required. 
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Table 22: Q fever notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 2019–2022

Category Characteristic

Year of diagnosis

2019 2020 2021 2022 2019–2022

n Rateb n Rateb n Rateb n Rateb n Av. rateb,c

Total — 570 2.25 456 1.78 547 2.13 460 1.77 2,033 1.98

Age group (years)

< 1 0 0 0 0 0 0 0 0 0 0

1–4 2 0.16 3 0.24 3 0.25 3 0.25 11 0.22

5–14 9 0.28 10 0.31 2 0.06 10 0.31 31 0.24

15–24 57 1.76 34 1.07 36 1.16 31 0.98 158 1.24

25–49 191 2.16 171 1.91 180 2.02 168 1.88 710 1.99

50–64 179 3.99 148 3.24 206 4.45 147 3.14 680 3.70

≥ 65 132 3.27 90 2.15 120 2.78 101 2.28 443 2.61

Sex
Male 429 3.41 321 2.52 401 3.15 338 2.62 1,489 2.92

Female 141 1.11 135 1.04 146 1.13 122 0.93 544 1.05

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait Islander

25 2.95 23 2.66 29 3.29 28 3.11 105 3.01

Other 545 2.23 433 1.75 518 2.09 432 1.72 1,928 1.94

Jurisdictiond

ACT 2 0.46 0 0 0 0 1 0.22 3 0.17

NSW 250 3.11 197 2.43 219 2.70 189 2.31 855 2.64

NT 2 0.81 0 0 1 0.40 2 0.80 5 0.50

Qld 235 4.62 220 4.26 271 5.20 231 4.34 957 4.60

SA 13 0.74 9 0.50 18 1.00 6 0.33 46 0.64

Tas. 9 1.64 0 0 0 0 2 0.35 11 0.49

Vic. 52 0.80 25 0.38 35 0.53 24 0.36 136 0.52

WA 7 0.26 5 0.18 3 0.11 5 0.18 20 0.18

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Rates provided are the number of notifications per 100,000 population per year.

c	 Average annual rate per 100,000 population per year.

d	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Table 23: Q fever hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 
2019–2022

Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Total — 242 0.96 253 0.99 327 1.27 138 1.06 960 1.07 168 0.66 169 0.66 244 0.95 90 0.69 671 0.74 6 0.01

Age group 
(years)

< 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1–4 1–4 0.16 1–4 0.16 1–4 0.25 0 0 7 0.14 1–4 0.16 1–4 0.16 1–4 0.25 0 0 7 0.14 0 0

5–14 NP 0.28 NP 0.22 NP 0.15 5 0.31 26 0.24 1–4 0.06 1–4 0.12 1–4 0.06 1–4 0.12 10 0.09 0 0

15–24 19 0.59 13 0.41 13 0.42 6 0.38 51 0.45 14 0.43 10 0.31 10 0.32 NP 0.32 39 0.35 0 0

25–49 68 0.77 78 0.87 102 1.15 31 0.69 279 0.87 53 0.60 59 0.66 79 0.89 19 0.42 210 0.64 0 0

50–64 62 1.38 77 1.68 99 2.14 45 1.92 283 1.79 40 0.89 49 1.07 74 1.60 37 1.58 200 1.29 0 0

≥ 65 82 2.03 76 1.81 105 2.43 51 2.30 314 2.15 57 1.41 45 1.07 76 1.76 27 1.22 205 1.37 6 0.04

Sex
Male 178 1.42 186 1.46 242 1.90 93 1.44 699 1.55 127 1.01 129 1.01 181 1.42 64 0.99 501 1.11 1–5 0.01

Female 64 0.50 67 0.52 85 0.66 45 0.69 261 0.59 41 0.32 40 0.31 63 0.49 26 0.40 170 0.38 1–5 0.002

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait 
Islander

15 1.77 14 1.62 23 2.61 11 2.45 63 2.12 11 1.30 9 1.04 17 1.93 6 1.33 43 1.40 0 0

Other 227 0.93 239 0.96 304 1.23 127 1.01 897 1.03 157 0.64 160 0.65 227 0.92 84 0.67 628 0.72 6 0.01
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Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Jurisdictionl,m

ACT 0 0 0 0 1–4 0.22 0 0 1–4 0.06 0 0 0 0 0 0 0 0 0 0 — —

NSW 100 1.24 111 1.37 119 1.47 45 1.10 375 1.30 71 0.88 80 0.99 87 1.07 31 0.76 269 0.93 — —

NT 1–4 0.81 1–4 0.40 0 0 0 0 1–4 0.30 1–4 0.81 1–4 0.40 0 0 0 0 1–4 0.30 — —

Qld 110 2.16 118 2.28 178 3.41 83 3.12 489 2.75 80 1.57 77 1.49 133 2.55 52 1.95 342 1.90 — —

SA 9 0.51 NP 0.45 11 0.61 1–4 0.11 29 0.42 1–4 0.23 1–4 0.22 9 0.50 1–4 0.11 18 0.26 — —

Tas. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 — —

Vic. 15 0.23 11 0.17 14 0.21 7 0.21 47 0.21 8 0.12 7 0.11 NP 0.17 1–4 0.12 30 0.13 — —

WA 1–4 0.15 1–4 0.15 1–4 0.07 1–4 0.07 11 0.11 1–4 0.08 0 0 1–4 0.07 1–4 0.07 NP 0.05 — —

a	 Data sources: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data, and Australian Coordinating Registry for death data. 

b	 Rates provided are the number of hospitalisations or deaths per 100,000 population per year. 

c	 To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 1 and 4 are reported as a range; other cell counts may 
be reported as NP (not published) to avoid potential for back calculation of counts < 5. 

d	 Year of separation used if year of admission was missing.

e	 Deaths where the disease code was the underlying cause of death only.

f	 To comply with the Australian Coordinating Registry’s data release condition that death counts < 6 be suppressed in published reports, counts between 1 and 5 are reported as a range; other 
cell counts may be reported as NP (not published) to avoid potential for back calculation of counts < 6.

g	 Hospitalisations with the specific disease code in any diagnosis field.

h	 Hospitalisations with the specific disease code in the principal diagnosis field only.

i	 Hospitalisations with admission date between 1 January and 30 June 2022. 

j	 Hospitalisation rates for 2022 have been annualised.

k	 Average annual rate per 100,000 population per year.

l	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

m	 To comply with the Australian Coordinating Registry’s data release condition that only national death counts and rates be reported, death counts and rates are not presented by state/territory.
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Figure 24: Q fever notifications and hospitalisations for all ages,a,b Australia, 1993–2022, by month 
of diagnosis or admission

a	 Data sources: National Notifiable Diseases Surveillance System for notification data and the Australian Institute for Health and 
Welfare National Hospital Morbidity Database for hospitalisation data. 

b	 Hospitalisations for which the month of admission was between 1 July 1993 and 30 June 2022 and with Q fever in any 
diagnosis field. Hospitalisations with missing month of admission are excluded from this figure. 

Figure 25: Q fever notification rates,a Australia, 2013–2022, by age group (≥ 1 year) 

a	 Data source: National Notifiable Diseases Surveillance System.
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15. Rotavirus

Background
Rotavirus is the major cause of acute gastroenteritis in infants and young children and is primarily 
spread by faecal-oral transmission.248 The most common symptoms of rotavirus infection are watery 
diarrhoea, fever and vomiting, usually lasting up to five days.248,249 Infection with rotavirus can cause 
asymptomatic or mild disease but can also cause severe gastroenteritis with dehydration requiring 
hospitalisation.248,250 Infection can occur in any age group; however, severe disease is most common 
among children aged 3 months to 2 years.249 

Notifications 
•	 A total of 16,893 notifications of rotavirus were reported during the 2019–2022 period (Table 24). 

•	 The average annual rotavirus notification rate for the 2019–2022 period was 16.45 per 100,000 
population per year. 

•	 Rotavirus notifications have only been recorded as per the national case definition since 
1 January 2017; rotavirus became a nationally notifiable disease in July 2018. Therefore, rotavirus 
notification rates in 2019–2022 could not be meaningfully compared to those in the 2016–2018 
period. 

•	 The lowest annual notification rate was reported in 2020. The all-age annual notification rate 
decreased by 73.3% between 2019 and 2020. The percent decrease in notification rate between 
2019 and 2020 was similar in all age groups (between 70.9% and 86.7% reduction) except in the 
< 1 year age group, where the notification rate decreased by 32.4%.

•	 The average annual rotavirus notification rate for the 2019–2022 period was highest in infants aged 
< 1 year (386.59 per 100,000 population per year), followed by children aged 1–4 years (83.17 per 
100,000 population per year).

•	 Aboriginal and Torres Strait Islander status was reported for 12,968 of the 16,893 notifications 
(76.8%). Completeness of the Aboriginal and Torres Strait Islander field was highest in rotavirus 
notifications in the < 1 year (88.6%) and 1–4 years (81.3%) age groups, and < 75% in the remaining 
age groups.

•	 Notification rates by Aboriginal and Torres Strait Islander status are presented for children aged 
< 5 years only (Table 24). In the 2019–2022 period, the notification rate in this age group was higher 
in Aboriginal and Torres Strait Islander children than in other children (RR: 1.81; 95% CI: 1.69–1.93).

Vaccination status 

•	 Of the 16,893 notifications between 2019 and 2022, 136 (0.8%) were younger than 6 weeks old and 
therefore were not old enough to have received at least one dose of rotavirus vaccine, and 6,584 
(39.0%) were born prior to rotavirus vaccine being on the NIP and therefore not eligible to receive it. 

•	 Of the 10,173 notified cases who were eligible to have received at least one rotavirus vaccine dose 
(born in, or later than, 2007), vaccination status was unavailable for 18.3% (n = 1,858); 1,204 were 
blank; eight were followed up but no information available; and 646 not followed up. 

•	 Of the 8,315 notifications with vaccination data available, 757 (9.3%) had received no vaccine doses; 
1,000 (12.0%) had received one dose of rotavirus vaccine within 14 days prior to their diagnosis; 
1,623 (19.5%) had received one dose 14 days or more before the diagnosis date; and 4,935 (59.4%) 
had received 2 or 3 doses. 
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Hospitalisations
•	 There were 2,583 hospitalisations with rotavirus in any diagnosis field between 1 January 2019 

and 30 June 2022, of which 1,620 (62.7%) had rotavirus as the principal diagnosis (Table 25). 
This equates to hospitalisation rates of 2.69 per 100,000 population per year and 1.67 per 100,000 
population per year, respectively.

•	 The rates for hospitalisation with rotavirus in any diagnosis field and as principal diagnosis only 
were both lower in the 2019–2022 period than in the 2016–2018 period; rate ratios were 0.51 
(95% CI: 0.49–0.54) for all-diagnoses rotavirus hospitalisations and 0.55 (95% CI: 0.52–0.59) for 
hospitalisations with rotavirus as principal diagnosis. 

•	 Monthly hospitalisations with rotavirus in any diagnosis field peaked every year in August–October 
between 1993 and 2007 (Figure 26), with the highest number of hospitalisations in August 1999 
(n = 1,174). From 2008, the peak number of notifications per year decreased, with the highest number 
of hospitalisations in the 2008–2022 period in September 2017 (n = 392).

Principal diagnosis only

•	 The principal diagnosis rotavirus hospitalisation rate was highest in the < 1 year age group (35.16 per 
100,000 population per year), followed by children aged 1–4 years (9.05 per 100,000 population per 
year) and adults aged ≥ 65 years (2.17 per 100,000 population per year) (Table 25).

•	 During 2019–2022, hospitalisations with rotavirus as the principal diagnosis accounted for a 
minimum of 4,595 hospital bed days. The exact length of stay was unknown (i.e. reported as 
> 30 days) for 1–4 hospitalisations. The median length of stay was 2 days overall (IQR: 1–3 days), and 
highest among adults aged ≥ 65 years (4 days; IQR: 2–6 days).

•	 The age-standardised rotavirus hospitalisation rate ratio comparing the rate among Aboriginal and 
Torres Strait Islander people to others was 2.27 (95% CI: 1.95–3.71). 

Deaths
•	 Eight deaths coded with rotavirus as underlying or associated cause of death were reported during 

2019–2022 with an average annual rate of 0.008 per 100,000 population per year; 1–5 of these 
deaths were coded with rotavirus as the underlying cause of death. All deaths occurred in adults 
75 years and older.

•	 1–5 deaths in Aboriginal and Torres Strait Islander people were reported with rotavirus as the 
underlying cause of death. 

Discussion
Following the introduction of rotavirus vaccine on the NIP in July 2007, a reduction in rotavirus 
hospitalisations, particularly in children aged < 5 years, was observed.251–255 The decline in rotavirus 
hospitalisations has continued, with rates in the 2019–2022 period half of those in 2016–2018.6 The low 
hospitalisation rate in 2022, however, is likely an underestimate due to annualising the rate using data to 
June 2022 only, with the peak number of hospitalisations likely to have occurred in the second half of the 
year. 

National rotavirus notification rates across a full reporting period are included for the first time in this 
report, following rotavirus becoming a nationally notifiable disease from 1 July 2018. In 2019, there were 
6,178 rotavirus notifications reported in Australia, with an annual notification rate of 24.39 per 100,000 
population. Notifications of rotavirus were 73% lower in 2020 than in 2019, likely a result of COVID-19 
pandemic-related restrictions reducing opportunities for transmission. The annual rotavirus notification rate 
in 2022 (24.86 per 100,000 population per year) returned to a similar level to that in 2019.
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Children aged < 1 year had the highest notification rates during 2019–2022. However, in the context of 
high rotavirus vaccine coverage (90.5% for two doses in 12-month-olds in 2022),58 these rates may be 
overestimates due to potential rotavirus vaccine virus shedding in vaccinated infants which has been 
shown to occur in up to 80% of first dose recipients, with standard diagnostic PCR tests unable to 
distinguish between wild-type and vaccine strains of rotavirus.256–258 

Rotavirus notification rates in children aged < 5 years and all-age hospitalisation rates were 1.8 times and 
2.3 times as high, respectively, among Aboriginal and Torres Strait Islander people compared with others. 
Even higher rate ratios for both notifications and hospitalisations have been observed in Aboriginal and 
Torres Strait Islander infants aged 6–11 months compared to other infants.8 This may be due to a number 
of factors, such as the significantly higher burden among Aboriginal and Torres Strait Islander peoples 
prior to rotavirus vaccine introduction, and lower rotavirus vaccine effectiveness in Aboriginal and Torres 
Strait Islander infants.254,255,259,260 In addition, two-dose coverage of rotavirus vaccine in Aboriginal and 
Torres Strait Islander children aged 12 months is 7% lower than in other children.58 Increasing timeliness of 
rotavirus vaccination is particularly important for increasing coverage, due to the restrictions on the upper 
age limit for vaccinations (second dose by 25 weeks), limiting the opportunity for catch-up vaccination.57
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Table 24: Rotavirus notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a,b 2019–2022

Category Characteristic

Year of diagnosis

2019 2020 2021 2022 2019–2022

n Ratec n Ratec n Ratec n Ratec n Av. ratec,d

Total — 6,178 24.39 1,673 6.52 2,578 10.04 6,464 24.86 16,893 16.45

Age group (years)

< 1 1,246 412.10 826 278.56 1,107 370.51 1,472 481.94 4,651 386.59

1–4 1,700 135.82 244 19.70 537 44.37 1,599 132.69 4,080 83.17

5–14 632 19.89 109 3.38 181 5.59 730 22.46 1,652 12.82

15–24 261 8.07 75 2.35 78 2.51 327 10.31 741 5.84

25–49 997 11.27 204 2.28 285 3.21 1,098 12.25 2,584 7.25

50–64 457 10.18 62 1.36 139 3.00 429 9.17 1,087 5.92

≥ 65 885 21.94 153 3.65 251 5.82 809 18.24 2,098 12.36

Sex
Male 3,020 24.01 875 6.87 1,258 9.87 3,094 23.97 8,247 16.18

Female 3,151 24.70 789 6.11 1,319 10.20 3,362 25.67 8,621 16.67

Aboriginal and Torres 
Strait Islander status 
(children < 5 years only)

Aboriginal and 
Torres Strait Islander

268 280.73 88 90.94 307 311.76 298 296.09 961 245.56

Other 2,678 183.61 982 68.28 1,337 94.79 2,773 196.68 7,770 135.91

Jurisdictione

ACT 85 19.51 53 11.91 11 2.43 67 14.67 216 12.07

NSW 1,830 22.74 434 5.35 354 4.37 1,894 23.19 4,512 13.92

NT 80 32.45 48 19.40 241 97.12 117 46.76 486 48.97

Qld 2,300 45.20 309 5.98 601 11.52 2,522 47.40 5,732 27.57

SA 801 45.32 342 19.10 522 28.96 474 26.03 2,139 29.78

Tas. 76 13.87 46 8.25 19 3.35 64 11.21 205 9.14

Vic. 488 7.46 252 3.81 114 1.74 957 14.44 1,811 6.88

WA 518 19.48 189 6.97 716 26.04 369 13.23 1,792 16.42

a	 Data source: National Notifiable Diseases Surveillance System.

b	 For Aboriginal and Torres Strait Islander status, notification rates are presented for children aged < 5 years only.

c	 Rates provided are the number of notifications per 100,000 population per year.

d	 Average annual rate per 100,000 population per year.

e	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Table 25: Rotavirus hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 
2019–2022

Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Total — 1,482 5.85 355 1.38 563 2.19 183 1.41 2,583 2.69 974 3.84 206 0.80 344 1.34 96 0.74 1,620 1.67 1–5 0.004

Age group 
(years)

< 1 313 103.52 125 42.16 186 62.25 80 52.38 704 65.17 182 60.19 61 20.57 106 35.48 37 24.23 386 35.16 0 0

1–4 349 27.88 52 4.20 118 9.75 28 4.65 547 11.72 269 21.49 35 2.83 90 7.44 25 4.15 419 9.05 0 0

5–14 145 4.56 NP 0.96 39 1.20 NP 0.55 224 1.81 119 3.75 22 0.68 30 0.93 8 0.49 179 1.45 0 0

15–24 45 1.39 NP 0.44 15 0.48 1–4 0.25 78 0.65 32 0.99 NP 0.28 11 0.35 1–4 0.19 55 0.46 0 0

25–49 125 1.41 37 0.41 46 0.52 14 0.31 222 0.66 72 0.81 NP 0.26 30 0.34 1–4 0.09 129 0.37 0 0

50–64 106 2.36 19 0.42 35 0.76 16 0.68 176 1.05 66 1.47 7 0.15 20 0.43 5 0.21 98 0.56 0 0

≥ 65 399 9.89 77 1.84 124 2.87 32 1.44 632 3.91 234 5.80 49 1.17 57 1.32 14 0.63 354 2.17 1–5 0.02

Sex
Male 736 5.85 185 1.45 280 2.20 89 1.38 1,290 2.71 478 3.80 108 0.85 168 1.32 48 0.74 802 1.67 1–5 0.004

Female 746 5.85 170 1.32 283 2.19 94 1.44 1,293 2.68 496 3.89 98 0.76 176 1.36 48 0.73 818 1.67 1–5 0.004

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait 
Islander

142 16.76 37 4.28 118 13.38 22 4.89 319 9.76 81 9.56 16 1.85 75 8.51 8 1.78 180 5.38 1–5 0.03

Other 1,340 5.47 318 1.28 445 1.79 161 1.28 2,264 2.44 893 3.65 190 0.77 269 1.08 88 0.70 1,440 1.54 1–5 0.003
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Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Jurisdictionl,m

ACT 5 1.15 1–4 0.22 1–4 0.22 0 0 7 0.39 1–4 0.92 1–4 0.22 1–4 0.22 0 0 6 0.34 — —

NSW 401 4.98 106 1.31 62 0.77 49 1.20 618 2.06 297 3.69 64 0.79 30 0.37 22 0.54 413 1.34 — —

NT 35 14.20 24 9.70 66 26.60 6 4.80 131 13.81 NP 6.08 NP 4.45 36 14.51 1–4 2.40 65 6.85 — —

Qld 624 12.26 53 1.03 150 2.88 55 2.07 882 4.51 382 7.51 26 0.50 87 1.67 29 1.09 524 2.66 — —

SA 150 8.49 65 3.63 106 5.88 32 3.51 353 5.36 96 5.43 51 2.85 71 3.94 20 2.20 238 3.59 — —

Tas. 30 5.48 NP 3.95 NP 0.88 0 0 57 2.54 19 3.47 NP 2.15 1–4 0.71 0 0 35 1.56 — —

Vic. 130 1.99 48 0.73 23 0.35 14 0.42 215 0.87 93 1.42 29 0.44 NP 0.24 NP 0.18 144 0.57 — —

WA 96 3.61 32 1.18 147 5.35 26 1.86 301 3.00 64 2.41 10 0.37 96 3.49 15 1.08 185 1.83 — —

a	 Data sources: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data, and Australian Coordinating Registry for death data. 

b	 Rates provided are the number of hospitalisations or deaths per 100,000 population per year. 

c	 To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 1 and 4 are reported as a range; other cell counts may 
be reported as NP (not published) to avoid potential for back calculation of counts < 5. 

d	 Year of separation used if year of admission was missing.

e	 Deaths where the disease code was the underlying cause of death only.

f	 To comply with the Australian Coordinating Registry’s data release condition that death counts < 6 be suppressed in published reports, counts between 1 and 5 are reported as a range; other 
cell counts may be reported as NP (not published) to avoid potential for back calculation of counts < 6.

g	 Hospitalisations with the specific disease code in any diagnosis field.

h	 Hospitalisations with the specific disease code in the principal diagnosis field only.

i	 Hospitalisations with admission date between 1 January and 30 June 2022. 

j	 Hospitalisation rates for 2022 have been annualised.

k	 Average annual rate per 100,000 population per year.

l	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

m	 To comply with the Australian Coordinating Registry’s data release condition that only national death counts and rates be reported, death counts and rates are not presented by state/territory.
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Figure 26: Rotavirus notifications and hospitalisations for all ages,a,b,c Australia, 1993–2022, by 
month of diagnosis or admission

a	 Data sources: National Notifiable Diseases Surveillance System for notification data and the Australian Institute for Health and 
Welfare National Hospital Morbidity Database for hospitalisation data.

b	 Inset graph shows rotavirus notifications where the month of diagnosis was between 1 July 2018 and 31 December 2022. 

c	 Hospitalisations for which the month of admission was between 1 July 1993 and 30 June 2022 and with rotavirus in any 
diagnosis field. Hospitalisations with missing month of admission are excluded from this figure.
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16. Rubella

Background

Rubella

Rubella, or German measles, is a viral infection transmitted via direct contact with saliva or via 
respiratory droplets, with an incubation period of 14–23 days.261 Generally, the infection is mild, causing 
lymphadenopathy, a prodrome of fever, malaise and conjunctivitis, and subsequently a maculopapular 
rash.261 Complications are more common among adults, and include encephalitis, thrombocytopenia 
and arthritis, the latter affecting mostly women.261 

Congenital Rubella Syndrome (CRS)

Primary rubella infection during pregnancy may lead to spontaneous abortion, stillbirth, neonatal 
death and congenital rubella syndrome (CRS).262 This syndrome, first recognised in Australia,263 is 
characterised by multiple birth defects, including deafness, cataracts, cardiac defects, microcephaly 
and intellectual disability.261 The risk of CRS is estimated to be as high as 90% if the infection is 
acquired in the first ten weeks of pregnancy.264 

Notifications
•	 A total of 30 cases of rubella (25 confirmed and 5 probable) were notified in the 2019–2022 period 

(Table 26); the majority (n = 20) were reported in 2019. The annual number of rubella notifications has 
remained low since the early 2000s (Figure 27). 

•	 The average annual notification rate of rubella was 0.03 per 100,000 population per year in 
2019–2022, which is similar to the rate in the 2016–2018 period (0.05 per 100,000 per year; RR: 0.69; 
95% CI: 0.41–1.14).

•	 One confirmed case of rubella was notified in an infant < 1 year of age (average annual notification 
rate 0.08 per 100,000 per year), with the remainder in people aged ≥ 15 years at rates of 0.05 per 
100,000 per year or less in each of the age groups. 

Vaccination status

•	 Of the 30 rubella cases, 14 occurred in women of childbearing age (15–44 years). Vaccination status 
was missing for nine women of childbearing age (all blank; 64%), and 13 of the other 16 cases 
(81.3%: 11 blank; one followed up without any information available: and one not followed up). 

•	 Of the eight cases with known vaccination status, two women of childbearing age (40.0%) and two of 
the other cases (66.7%), one of whom was < 1 year of age, were unvaccinated. 

•	 Three women of childbearing age (60.0%) had received rubella-containing vaccine; one received one 
dose of MMR-II, one received two doses of an unspecified rubella vaccine, and for one case the only 
information provided was that they were fully vaccinated for their age. Among the other cases, only 
one (33.3%) was reported to have received one dose of MMR-II. 

Hospitalisations
•	 In the 1 January 2019 to 30 June 2022 period, there were 17 hospitalisations with rubella in any 

diagnosis field, with 1–4 hospitalisations having rubella as the principal diagnosis for the admission, 
corresponding to average annual rates of 0.02 and 0.003 per 100,000 population per year, 
respectively (Table 27). 

•	 Hospitalisation rates in 2019–2022 were similar to those in 2016–2018. The rate ratio was 0.87 (95% 
CI: 0.42–1.85) for hospitalisations with rubella in any diagnosis field, and 0.41 (95% CI: 0.07–1.93) for 
principal-diagnosis rubella hospitalisations. 
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Principal diagnosis only

•	 During 2019–2022, principal-diagnosis rubella hospitalisations had a median length of stay of 2 days 
(IQR not provided to avoid potential for back calculation). 

•	 Principal-diagnosis rubella hospitalisations occurred exclusively in 2019, among males ≥ 5 years of 
age. 

Deaths
•	 There were 1–5 deaths (average annual rate 0.001 per 100,000 population per year) with rubella as 

an associated cause of death during 2019–2022, and no deaths with rubella as the underlying cause 
of death in the 2019–2022 period. 

Congenital Rubella Syndrome (CRS)
•	 There were no notifications of CRS in the 2019–2022 period. 

•	 There were 32 hospitalisations with CRS in any diagnosis field between 1 January 2019 – 30 June 
2022, of which 1–4 were hospitalisations for which the principal diagnosis was CRS. This 
corresponds to average annual hospitalisation rates of 0.04 and 0.003 per 100,000 population per 
year, respectively. 

•	 Hospitalisations with CRS in any diagnosis field occurred in people < 5 years or ≥ 25 years only. 
Principal CRS hospitalisations occurred in people aged ≥ 50 years only. 

•	 In the 2019–2022 period, 23 deaths (average annual rate 0.02 per 100,000 per year) had CRS as 
an underlying or associated cause of death, of which 1–5 deaths (average annual rate 0.004 per 
100,000 per year) were reported with CRS as the underlying cause of death. Deaths with CRS as the 
underlying cause occurred exclusively in people aged ≥ 50 years.

Discussion
Rubella notification and hospitalisation rates in this 2019–2022 period remained low and stable, consistent 
with Australia’s rubella elimination status, certified by the WHO in 2018.265 Rubella elimination was 
achieved through universal, targeted and catch-up vaccination programs leading to sustained high levels 
of vaccination coverage58,268 and rubella immunity.267 The COVID-19 pandemic has impacted vaccination 
coverage and timeliness, including for MMR/MMRV vaccine doses,58,268 although two-dose coverage at 
5 years of age remained high at 96.3% in 2022.58

The absence of notifications of CRS is consistent with the Australian Paediatric Surveillance Unit reports 
for 2019 to 2022.221–224 Hospitalisations coded for CRS likely represent care required for long-term sequelae 
of CRS, or miscoding and other data related issues, given that most hospitalisations were among adults 
aged ≥ 25 years and no CRS cases were notified in the period.
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Table 26: Rubella notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 2019–2022

Category Characteristic

Year of diagnosis

2019 2020 2021 2022 2019–2022

n Rateb n Rateb n Rateb n Rateb n Av. rateb,c

Total — 20 0.08 3 0.01 4 0.02 3 0.01 30 0.03

Age group (years)

< 1 1 0.33 0 0 0 0 0 0 1 0.08

1–4 0 0 0 0 0 0 0 0 0 0

5–14 0 0 0 0 0 0 0 0 0 0

15–24 6 0.19 0 0 0 0 0 0 6 0.05

25–49 11 0.12 3 0.03 2 0.02 2 0.02 18 0.05

50–64 2 0.04 0 0 2 0.04 0 0 4 0.02

≥ 65 0 0 0 0 0 0 1 0.02 1 0.01

Sex
Male 8 0.06 1 0.01 1 0.01 2 0.02 12 0.02

Female 12 0.09 2 0.02 3 0.02 1 0.01 18 0.03

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait Islander

1 0.12 0 0 0 0 0 0 1 0.03

Other 19 0.08 3 0.01 4 0.02 3 0.01 29 0.03

Jurisdictiond

ACT 0 0 0 0 0 0 0 0 0 0

NSW 9 0.11 1 0.01 1 0.01 0 0 11 0.03

NT 0 0 0 0 0 0 0 0 0 0

Qld 4 0.08 0 0 0 0 0 0 4 0.02

SA 0 0 1 0.06 0 0 0 0 1 0.01

Tas. 0 0 0 0 0 0 0 0 0 0

Vic. 6 0.09 0 0 0 0 2 0.03 8 0.03

WA 1 0.04 1 0.04 3 0.11 1 0.04 6 0.05

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Rates provided are the number of notifications per 100,000 population per year.

c	 Average annual rate per 100,000 population per year.

d	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Table 27: Rubella hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 
2019–2022

Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Total — 6 0.02 1–4 0.02 5 0.02 1–4 0.02 17 0.02 1–4 0.01 0 0 0 0 0 0 1–4 0.003 0 0

Age group 
(years)

< 1 0 0 0 0 0 0 0 0 0 0 0 0 — — — — — — 0 0 — —

1–4 0 0 0 0 0 0 0 0 0 0 0 0 — — — — — — 0 0 — —

5–14 1–4 0.03 0 0 0 0 0 0 1–4 0.01 1–4 0.03 — — — — — — 1–4 0.01 — —

15–24 1–4 0.03 1–4 0.09 0 0 0 0 1–4 0.04 0 0 — — — — — — 0 0 — —

25–49 1–4 0.05 1–4 0.01 5 0.06 1–4 0.05 12 0.04 1–4 0.03 — — — — — — 1–4 0.01 — —

50–64 0 0 0 0 0 0 0 0 0 0 0 0 — — — — — — 0 0 — —

≥ 65 0 0 0 0 0 0 0 0 0 0 0 0 — — — — — — 0 0 — —

Sex
Male 1–4 0.02 0 0 0 0 0 0 1–4 0.01 1–4 0.02 — — — — — — 1–4 0.01 — —

Female 1–4 0.02 1–4 0.03 5 0.04 1–4 0.03 NP 0.03 0 0 — — — — — — 0 0 — —

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait 
Islander

0 0 1–4 0.12 0 0 0 0 1–4 0.03 0 0 — — — — — — 0 0 — —

Other 6 0.03 1–4 0.01 5 0.02 1–4 0.02 NP 0.02 1–4 0.01 — — — — — — 1–4 0.003 — —
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Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Jurisdictionl,m

ACT 0 0 0 0 0 0 0 0 0 0 0 0 — — — — — — 0 0 — —

NSW 1–4 0.04 1–4 0.01 1–4 0.04 1–4 0.02 8 0.03 1–4 0.01 — — — — — — 1–4 0.004 — —

NT 0 0 0 0 0 0 0 0 0 0 0 0 — — — — — — 0 0 — —

Qld 1–4 0.02 1–4 0.02 0 0 1–4 0.04 1–4 0.02 1–4 0.02 — — — — — — 1–4 0.01 — —

SA 1–4 0.06 1–4 0.06 1–4 0.06 0 0 1–4 0.05 0 0 — — — — — — 0 0 — —

Tas. 0 0 0 0 1–4 0.18 0 0 1–4 0.05 0 0 — — — — — — 0 0 — —

Vic. 1–4 0.02 1–4 0.02 0 0 0 0 1–4 0.01 1–4 0.02 — — — — — — 1–4 0.004 — —

WA 0 0 0 0 0 0 0 0 0 0 0 0 — — — — — — 0 0 — —

a	 Data sources: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data, and Australian Coordinating Registry for death data. 

b	 Rates provided are the number of hospitalisations or deaths per 100,000 population per year. 

c	 To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 1 and 4 are reported as a range; other cell counts may 
be reported as NP (not published) to avoid potential for back calculation of counts < 5. 

d	 Year of separation used if year of admission was missing.

e	 Deaths where the disease code (P06.0, P06.8 or P06.9) was the underlying cause of death only.

f	 To comply with the Australian Coordinating Registry’s data release condition that death counts < 6 be suppressed in published reports, counts between 1 and 5 are reported as a range; other 
cell counts may be reported as NP (not published) to avoid potential for back calculation of counts < 6.

g	 Hospitalisations with the specific disease code (P06.0, P06.8 or P06.9) in any diagnosis field.

h	 Hospitalisations with the specific disease code (P06.0, P06.8 or P06.9) in the principal diagnosis field only.

i	 Hospitalisations with admission date between 1 January and 30 June 2022. 

j	 Hospitalisation rates for 2022 have been annualised.

k	 Average annual rate per 100,000 population per year.

l	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

m	 To comply with the Australian Coordinating Registry’s data release condition that only national death counts and rates be reported, death counts and rates are not presented by state/territory.
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Figure 27: Rubella notifications and hospitalisations for all ages,a,b,c Australia, 1993–2022, by month 
of diagnosis or admission

a	 Data sources: National Notifiable Diseases Surveillance System for notifications, and Australian Institute for Health and Welfare 
National Hospital Morbidity Database for hospitalisation data. 

b	 Hospitalisations for which the month of admission was between 1 July 1993 and 30 June 2022. Hospitalisations with missing 
month of admission are excluded from this figure.

c	 Hospitalisations with the specific disease code in any of the diagnostic field positions. 
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17. Tetanus

Background
Tetanus is caused by an exotoxin of the Clostridium tetani bacterium, the spores of which are found 
in soil, dust and animal waste.269 Spores are inoculated into the body though a contaminated wound, 
and the bacteria can grow anaerobically at the wound site, producing the toxin.269 Tetanus is not 
transmissible from human to human. The disease is characterised by painful muscle contractions, 
primarily of the neck and jaw muscles (‘lockjaw’) which can progressively affect other parts of the 
body.270 Reported case-fatality rates vary between 25% and 70% overall, but can be higher in infants 
and the elderly.271 

Notifications
•	 A total of 13 notifications of tetanus were reported during the 2019–2022 period (Table 28).

•	 The average annual tetanus notification rate for the 2019–2022 period was 0.01 per 100,000 
population per year, similar to the average annual notification rate of 0.02 per 100,000 population per 
year between 2016–2018 (RR 0.67; 95% CI: 0.29–1.53). 

•	 Ten of the 13 tetanus notifications (76.9%) were in adults aged ≥ 65 years, with the average annual 
notification rate in this age group of 0.06 per 100,000 population per year. No tetanus notifications 
were reported in children aged < 5 years or in adults aged 25–64 years.

•	 Aboriginal and Torres Strait Islander status was reported for 12 of the 13 tetanus notifications (92.3%) 
during 2019–2022. There were no tetanus notifications reported in Aboriginal and Torres Strait 
Islander people. 

•	 The annual number of tetanus notifications has remained low and relatively stable over the last 
20 years, with between 1 and 9 cases reported yearly (Figure 28).

Vaccination status

•	 Of the 13 notifications between 2019 and 2022, vaccination data were available for 84.6% of cases 
(11/13); two notifications were blank. Of the 11 notifications with vaccination data available, seven 
(63.6%) had received no vaccine doses, one (9.1%) received a dose after the diagnosis date and one 
(9.1%) was vaccinated with no further information on number of doses received. The remaining two 
had received five doses, with the last dose being 19 years prior to diagnosis in both cases. 

Hospitalisations
•	 There were 59 hospitalisations with tetanus in any diagnosis field between 1 January 2019 and 

30 June 2022, of which 35 (59.3%) had tetanus as the principal diagnosis (Table 29). This equates 
to hospitalisation rates of 0.07 per 100,000 population per year and 0.04 per 100,000 population per 
year, respectively.

•	 The rates for hospitalisation with tetanus in any diagnosis field and as principal diagnosis only were 
not significantly different in the 2019–2022 period from those in the 2016–2018 period; rate ratios 
were 0.90 (95% CI: 0.62–1.32) for all-diagnoses tetanus hospitalisations and 0.70 (95% CI: 0.44–1.11) 
for hospitalisations with tetanus as principal diagnosis. 

Principal diagnosis only

•	 During 2019–2022, hospitalisations with tetanus as the principal diagnosis accounted for a minimum 
of 372 hospital bed days. The exact length of stay was unknown (i.e. reported as > 30 days) for six 
hospitalisations (17.1%). The median length of stay was 5 days (IQR: 1–21 days) overall, but higher 
among adults aged ≥ 65 years (14 days) and children aged 5–14 years (19.5 days). 
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•	 There were no hospitalisations with tetanus as the principal diagnosis in children aged < 5 years. 
Seventeen hospitalisations (48.6%) were among adults aged ≥ 65 years (Table 29). 

•	 No hospitalisations with a principal tetanus diagnosis were recorded as occurring in Aboriginal and 
Torres Strait Islander people. 

Deaths
•	 1–5 deaths coded with tetanus as underlying or associated cause of death were reported during 

2019–2022, with an average annual mortality rate of 0.001 per 100,000 population per year where 
tetanus was the underlying cause of death (Table 29). 

•	 All deaths occurred in adults aged ≥ 65 years. No deaths in Aboriginal and Torres Strait Islander 
people were reported as due to tetanus in the period. 

Discussion 
In the 2019–2022 period, tetanus notification and hospitalisation rates were low and similar to the 
2016–2018 period.8 Hospitalisation rates were threefold higher than notification rates, as in previous 
reports, likely due to a combination of factors, such as under-notification of tetanus cases by hospitals; 
multiple hospital admissions or interhospital transfers for individual cases; and coding errors in the 
hospitalisation dataset.6,10

The majority of tetanus notifications and hospitalisations in the 2019–2022 period, and all deaths, were 
among adults aged ≥ 65 years. In Australia, adults aged ≥ 50 years are recommended a booster dose of 
tetanus-containing vaccine if their last dose was more than 10 years previously.57 However, coverage is 
suboptimal (estimated to be 30% in 2024).63 Increasing awareness of the recommendations for older adults 
among the public and primary care providers may increase uptake and decrease tetanus burden.
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Table 28: Tetanus notifications in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 2019–2022

Category Characteristic

Year of diagnosis

2019 2020 2021 2022 2019–2022

n Rateb n Rateb n Rateb n Rateb n Av. rateb,c

Total — 3 0.01 7 0.03 2 0.01 1 0.004 13 0.01

Age group (years)

< 1 0 0 0 0 0 0 0 0 0 0

1–4 0 0 0 0 0 0 0 0 0 0

5–14 0 0 0 0 1 0.03 0 0 1 0.01

15–24 0 0 1 0.03 1 0.03 0 0 2 0.02

25–49 0 0 0 0 0 0 0 0 0 0

50–64 0 0 0 0 0 0 0 0 0 0

≥ 65 3 0.07 6 0.14 0 0 1 0.02 10 0.06

Sex
Male 1 0.01 4 0.03 2 0.02 1 0.01 8 0.02

Female 2 0.02 3 0.02 1 0.01 0 0 5 0.01

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait Islander

0 0 0 0 0 0 0 0 0 0

Other 3 0.01 7 0.03 2 0.01 1 0.004 13 0.01

Jurisdictiond

ACT 0 0 0 0 0 0 0 0 0 0

NSW 1 0.01 0 0 0 0 0 0 1 0.003

NT 0 0 0 0 0 0 0 0 0 0

Qld 1 0.02 5 0.10 0 0 0 0 6 0.03

SA 1 0.06 0 0 0 0 0 0 1 0.01

Tas. 0 0 0 0 0 0 0 0 0 0

Vic. 0 0 1 0.02 1 0.02 1 0.02 3 0.01

WA 0 0 1 0.04 1 0.04 0 0 2 0.02

a	 Data source: National Notifiable Diseases Surveillance System.

b	 Rates provided are the number of notifications per 100,000 population per year.

c	 Average annual rate per 100,000 population per year.

d	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Table 29: Tetanus hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 
2019–2022

Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Total — 13 0.05 20 0.08 17 0.07 9 0.07 59 0.07 NP 0.03 11 0.04 11 0.04 NP 0.02 35 0.04 1–5 0.001

Age group 
(years)

< 1 0 0 0 0 1–4 0.33 0 0 1–4 0.08 0 0 0 0 0 0 0 0 0 0 0 0

1–4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5–14 0 0 0 0 1–4 0.06 0 0 1–4 0.02 0 0 0 0 1–4 0.06 0 0 1–4 0.02 0 0

15–24 1–4 0.09 1–4 0.06 1–4 0.13 1–4 0.13 11 0.10 1–4 0.03 1–4 0.03 1–4 0.10 1–4 0.06 6 0.06 0 0

25–49 1–4 0.01 7 0.08 1–4 0.02 1–4 0.07 13 0.04 1–4 0.01 1–4 0.03 1–4 0.01 1–4 0.02 6 0.02 0 0

50–64 1–4 0.04 0 0 0 0 1–4 0.13 5 0.04 1–4 0.02 0 0 0 0 1–4 0.13 1–4 0.04 0 0

≥ 65 7 0.17 NP 0.26 8 0.19 1–4 0.05 27 0.16 5 0.12 7 0.17 5 0.12 0 0 17 0.10 1–5 0.01

Sex
Male 1–4 0.02 9 0.07 9 0.07 NP 0.11 28 0.07 1–4 0.02 6 0.05 NP 0.05 1–4 0.05 18 0.04 0 0

Female NP 0.08 11 0.09 8 0.06 1–4 0.03 31 0.06 NP 0.05 5 0.04 1–4 0.03 1–4 0.03 17 0.04 1–5 0.002

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait 
Islander

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Other 13 0.05 20 0.08 17 0.07 9 0.07 59 0.07 8 0.03 11 0.04 11 0.04 5 0.04 35 0.04 1–5 0.001
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Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Jurisdictionl,m

ACT 0 0 1–4 0.22 0 0 0 0 1–4 0.06 0 0 1–4 0.22 0 0 0 0 1–4 0.06 — —

NSW 1–4 0.05 1–4 0.04 1–4 0.02 1–4 0.10 13 0.05 1–4 0.02 0 0 1–4 0.01 1–4 0.05 5 0.02 — —

NT 0 0 0 0 0 0 1–4 0.80 1–4 0.20 0 0 0 0 0 0 1–4 0.80 1–4 0.20 — —

Qld 1–4 0.02 11 0.21 1–4 0.08 1–4 0.11 19 0.11 1–4 0.02 8 0.15 1–4 0.04 1–4 0.08 13 0.07 — —

SA 1–4 0.06 0 0 5 0.28 1–4 0.11 7 0.11 0 0 0 0 1–4 0.11 0 0 1–4 0.03 — —

Tas. 1–4 0.18 0 0 0 0 0 0 1–4 0.04 1–4 0.18 0 0 0 0 0 0 1–4 0.04 — —

Vic. 1–4 0.06 1–4 0.05 1–4 0.03 0 0 9 0.03 1–4 0.03 0 0 1–4 0.03 0 0 1–4 0.02 — —

WA 1–4 0.04 1–4 0.07 1–4 0.15 0 0 7 0.06 1–4 0.04 1–4 0.07 1–4 0.15 0 0 7 0.06 — —

a	 Data sources: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data, and Australian Coordinating Registry for death data. 

b	 Rates provided are the number of hospitalisations or deaths per 100,000 population per year. 

c	 To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 1 and 4 are reported as a range; other cell counts may 
be reported as NP (not published) to avoid potential for back calculation of counts < 5. 

d	 Year of separation used if year of admission was missing.

e	 Deaths where the disease code was the underlying cause of death only.

f	 To comply with the Australian Coordinating Registry’s data release condition that death counts < 6 be suppressed in published reports, counts between 1 and 5 are reported as a range; other 
cell counts may be reported as NP (not published) to avoid potential for back calculation of counts < 6.

g	 Hospitalisations with the specific disease code in any diagnosis field.

h	 Hospitalisations with the specific disease code in the principal diagnosis field only.

i	 Hospitalisations with admission date between 1 January and 30 June 2022. 

j	 Hospitalisation rates for 2022 have been annualised.

k	 Average annual rate per 100,000 population per year.

l	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

m	 To comply with the Australian Coordinating Registry’s data release condition that only national death counts and rates be reported, death counts and rates are not presented by state/territory.
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Figure 28: Tetanus notifications and hospitalisations for all ages,a,b Australia, 1998–2022, by year of 
diagnosis or admission

a	 Data sources: National Notifiable Diseases Surveillance System for notification data and the Australian Institute for Health and 
Welfare National Hospital Morbidity Database for hospitalisation data. 

b	 Hospitalisations for which the year of admission was between 1998 and 2022 and with tetanus in any diagnosis field. 
Hospitalisation data for 2022 included hospitalisations from 1 January to 30 June only. Hospitalisations with missing year of 
admission are excluded from this figure.
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18. Varicella

Background
Varicella, or chickenpox, is caused by primary infection with the varicella-zoster virus (VZV), a 
DNA virus in the herpesvirus family. This virus is transmitted via the respiratory route and is highly 
contagious.272,273 Clinically, varicella is characterised by a distinct rash and fever, which develops 
after an average incubation period of 14–16 days.273 While it is generally mild, it can be severe and 
life-threatening, particularly in infants, adults, immunocompromised and pregnant individuals.273,274 
Complications include secondary bacterial infections of the skin, pneumonia, encephalitis and 
meningitis.273 Primary VZV infection during pregnancy may result in congenital varicella syndrome, 
characterized by ocular and neurological abnormalities and dermatomal skin lesions, or, if acquired in 
the last four weeks of pregnancy, neonatal varicella.275 

Notifications
•	 In the 2019–2022 period, there was a total of 128,139 varicella-zoster virus (VZV) infection 

notifications in Australia, noting that VZV infection is not a notifiable disease in New South Wales 
where 31.4% of the Australian population reside.

•	 Of these notifications, 11,444 (8.9%) were varicella notifications. Almost half (48.5%) of the VZV 
infection notifications were not further specified as either varicella or zoster (shingles). Given these 
limitations, further reporting on VZV infection notifications is not included in this report. 

Hospitalisations
•	 The number of monthly varicella hospitalisations has greatly reduced since 2007 (Figure 29). 

•	 There were 2,742 hospitalisations with varicella in any diagnosis field between 1 January 2019 and 
30 June 2022, of which 1,405 (51.2%) had varicella as the principal diagnosis (Table 30). This equates 
to average annual hospitalisation rates of 2.98 per 100,000 population per year and 1.52 per 100,000 
population per year, respectively.

•	 The rates for hospitalisations with varicella in any diagnosis field, and as principal diagnosis only, 
were both lower in the 2019–2022 period than in the 2016–2018 period; rate ratios were 0.85 
(95% CI: 0.81–0.90) for all-diagnoses varicella hospitalisations, and 0.82 (95% CI: 0.76–0.88) for 
hospitalisations with varicella as the principal diagnosis. 

Principal diagnosis only

•	 During 2019–2022, hospitalisations with varicella as the principal diagnosis accounted for a minimum 
of 7,790 bed days; 20 hospitalisations (1.4%) had a length of stay > 30 days with exact length of 
stay unknown. Median length of stay was 3 days (IQR: 1–7 days), similar to the 2016–2018 period. 
Adults aged ≥ 65 years had the longest median length of stay: 6 days (IQR: 3–13 days).

•	 The highest average annual varicella hospitalisation rates over the 2019–2022 period were observed 
in infants < 1 year of age at 7.07 per 100,000 per year, and in adults aged ≥ 65 years at 2.64 per 
100,000 per year (Table 30). 

•	 Over the decade 2013–2022, varicella hospitalisation rates generally decreased over time in age 
groups up to 14 years of age, whereas rates remained largely stable in older age groups (Figure 30). 

•	 Varicella hospitalisation rates were lower in 2019–2022 than in 2016–2018 in the age groups 
1–4 years (RR: 0.59; 95% CI: 0.42–0.82), 5–14 years (RR: 0.67; 95% CI: 0.50–0.91), 25–49 years (RR: 
0.87; 95% CI: 0.76–0.99) and ≥ 65 years (RR: 0.80; 95% CI: 0.70–0.92). Varicella hospitalisation rates 
remained similar across the two periods in the age groups < 1 year, 15–24 years, and 50–64 years. 

•	 The age-standardised varicella hospitalisation rate ratio, comparing the rate among Aboriginal and 
Torres Strait Islander people to others, was 1.46 (95% CI: 1.08–1.92). 
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Deaths
•	 During 2019–2022, there were 67 deaths with varicella as the underlying or an associated cause of 

death. There were 29 deaths with varicella as the underlying cause of death, equating to a death rate 
of 0.03 per 100,000 population per year (Table 30).

•	 The varicella death rate was highest in people ≥ 65 years (0.16 per 100,000 per year).

Discussion
A single dose of varicella vaccine, documented to have moderate to high effectiveness against 
hospitalisation,276,277 was introduced onto the NIP in late 2005 and has significantly reduced the burden 
of severe varicella in Australia. The lower overall varicella hospitalisation rate observed in 2019–2022 
compared to 2016–2018 likely demonstrates a combination of the ongoing impact of the NIP-funded 
varicella vaccination program and the impact of public health measures implemented in response to the 
COVID-19 pandemic.115,188 

Notwithstanding the success of the current varicella vaccination program, varicella outbreaks will occur 
more frequently in the setting of a one-dose vaccination program than a two-dose program.278 While 
breakthrough infections are generally mild in vaccinated cases,279 varicella outbreaks increase the risk of 
severe varicella in those not yet vaccinated (e.g. infants < 18 months of age) or unable to be vaccinated 
(e.g. immunocompromised individuals). Universal two-dose varicella vaccination is effective in further 
reducing varicella outbreaks and severe disease.280,281 In Australia, two doses of varicella-containing 
vaccine are recommended, but a second dose is not currently funded on the NIP.57 To further reduce the 
burden of varicella in Australia, inclusion of a second dose of varicella-containing vaccine on the NIP, or 
targeted immunisation programs for people at higher risk of infection or severe disease (e.g. Aboriginal and 
Torres Strait Islander peoples,8 or migrants from countries without a universal varicella program)282,283 could 
be considered.
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Table 30: Varicella hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 
2019–2022

Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Total — 855 3.37 795 3.10 773 3.01 319 2.45 2,742 2.98 462 1.82 405 1.58 381 1.48 157 1.21 1,405 1.52 29 0.03

Age group 
(years)

< 1 35 11.58 22 7.42 21 7.03 12 7.86 90 8.48 28 9.26 16 5.40 17 5.69 12 7.86 73 7.07 0 0

1–4 36 2.88 27 2.18 27 2.23 11 1.83 101 2.28 22 1.76 14 1.13 19 1.57 5 0.83 60 1.33 0 0

5–14 39 1.23 36 1.12 31 0.96 15 0.92 121 1.06 26 0.82 23 0.71 21 0.65 9 0.55 79 0.68 0 0

15–24 55 1.70 48 1.50 39 1.26 15 0.95 157 1.35 38 1.17 34 1.07 31 1.00 8 0.50 111 0.94 0 0

25–49 236 2.67 208 2.33 181 2.04 85 1.90 710 2.23 162 1.83 132 1.48 124 1.39 50 1.12 468 1.45 0 0

50–64 126 2.81 132 2.89 132 2.85 52 2.22 442 2.69 53 1.18 81 1.77 49 1.06 28 1.20 211 1.30 1–5 0.01

≥ 65 328 8.13 322 7.69 342 7.93 129 5.82 1,121 7.37 133 3.30 105 2.51 120 2.78 45 2.03 403 2.64 NP 0.16

Sex
Male 425 3.38 401 3.15 390 3.06 163 2.53 1,379 3.02 263 2.09 214 1.68 199 1.56 82 1.27 758 1.65 19 0.04

Female 430 3.37 394 3.05 383 2.96 156 2.38 1,363 2.94 199 1.56 191 1.48 182 1.41 75 1.15 647 1.51 10 0.02

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait 
Islander

38 4.49 40 4.63 30 3.40 13 2.89 121 3.84 16 1.89 21 2.43 17 1.93 6 1.33 60 1.89 1–5 0.03

Other 817 3.34 755 3.05 743 3.00 306 2.44 2,621 2.95 446 1.82 384 1.55 364 1.47 144 1.15 1,345 1.51 NP 0.03
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Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Jurisdictionl,m

ACT 14 3.21 11 2.47 NP 1.55 1–4 1.31 35 2.12 8 1.84 10 2.25 1–4 0.88 1–4 0.88 24 1.45 — —

NSW 258 3.21 259 3.19 248 3.06 101 2.47 866 2.98 135 1.68 122 1.50 115 1.42 46 1.13 418 1.43 — —

NT 19 7.71 14 5.66 8 3.22 NP 4.80 47 5.34 9 3.65 7 2.83 1–4 1.61 1–4 3.20 24 2.82 — —

Qld 189 3.71 193 3.74 193 3.70 64 2.41 639 3.38 92 1.81 95 1.84 95 1.82 26 0.98 308 1.61 — —

SA 65 3.68 73 4.08 54 3.00 28 3.07 220 3.45 34 1.92 33 1.84 28 1.55 16 1.76 111 1.77 — —

Tas. 15 2.74 19 3.41 23 4.05 11 3.85 68 3.52 11 2.01 12 2.15 12 2.12 7 2.45 42 2.18 — —

Vic. 205 3.14 166 2.51 169 2.58 61 1.84 601 2.51 117 1.79 92 1.39 82 1.25 35 1.06 326 1.37 — —

WA 71 2.67 54 1.99 68 2.47 43 3.08 236 2.56 45 1.69 30 1.11 38 1.38 19 1.36 132 1.38 — —

a	 Data sources: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data, and Australian Coordinating Registry for death data. 

b	 Rates provided are the number of hospitalisations or deaths per 100,000 population per year. 

c	 To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 1 and 4 are reported as a range; other cell counts may 
be reported as NP (not published) to avoid potential for back calculation of counts < 5. 

d	 Year of separation used if year of admission was missing.

e	 Deaths where the disease code was the underlying cause of death only.

f	 To comply with the Australian Coordinating Registry’s data release condition that death counts < 6 be suppressed in published reports, counts between 1 and 5 are reported as a range; other 
cell counts may be reported as NP (not published) to avoid potential for back calculation of counts < 6.

g	 Hospitalisations with the specific disease code in any diagnosis field.

h	 Hospitalisations with the specific disease code in the principal diagnosis field only.

i	 Hospitalisations with admission date between 1 January and 30 June 2022. 

j	 Hospitalisation rates for 2022 have been annualised.

k	 Average annual rate per 100,000 population per year.

l	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

m	 To comply with the Australian Coordinating Registry’s data release condition that only national death counts and rates be reported, death counts and rates are not presented by state/territory.
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Figure 29: Varicella hospitalisations for all ages, Australia,a,b July 1993 – June 2022, by month of 
admission

a	 Data source: Australian Institute of Health and Welfare National Hospital Morbidity Database.

b	 Hospitalisations with the specific disease code in any of the diagnostic field positions. Hospitalisations with missing month of 
admission are excluded from this figure.

Figure 30: Varicella hospitalisations,a,b Australia, 2013–2022, by age group 

a	 Data source: Australian Institute of Health and Welfare National Hospital Morbidity Database.

b	 Hospitalisations with the specific disease code in the principal diagnostic field. Year of separation used if year of admission 
was missing.
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19. Zoster

Background
Herpes zoster (shingles) is caused by the reactivation of the varicella-zoster virus (VZV) in a person 
who previously had varicella (chickenpox).284 VZV lays dormant in the sensory nerve ganglia and 
reactivation can occur due to a decline in virus-specific immunity, most commonly due to ageing, 
immunocompromising conditions or immunosuppressive treatment.285 The incidence of herpes zoster 
increases with age, with the lifetime risk of shingles of 50% for adults who live to 80 years of age.285–288 
Herpes zoster infections are characterised by a unilateral vesicular rash in a dermatomal distribution. 
Although acute and self-limiting in most cases, herpes zoster can be followed by post-herpetic 
neuralgia which can be a chronic and debilitating condition.285 Other complications of zoster can 
include occult neoplasia, vasculitis and bacterial superinfection of the lesions.284,285

Notifications 
•	 In the 2019–2022 period, there were a total of 128,139 varicella-zoster virus (VZV) infection 

notifications in Australia, noting that VZV infection is not a notifiable disease in New South Wales, 
where 31.4% of the Australian population reside.

•	 Of these notifications, 54,547 (42.6%) were zoster notifications. Almost half (48.5%) of the VZV 
infection notifications were not further specified as either varicella (chickenpox) or zoster (shingles). 
Given the high proportion of unspecified VZV infection notifications, further reporting on zoster 
notifications is not included in this report.

Hospitalisations 
•	 There were 26,566 hospitalisations with zoster in any diagnosis field between 1 January 2019 and 

30 June 2022, of which 11,168 (42.0%) had zoster as the principal diagnosis (Table 31). This equates 
to hospitalisation rates of 29.25 per 100,000 population per year and 12.22 per 100,000 population 
per year, respectively.

•	 The rates for hospitalisation with zoster in any diagnosis field and as principal diagnosis only were 
significantly lower in the 2019–2022 period than in the 2016–2018 period; rate ratios were 0.90 
(95% CI: 0.88–0.92) for all-diagnoses zoster hospitalisations and 0.91 (95% CI: 0.89–0.94) for 
hospitalisations with zoster as principal diagnosis. 

•	 The number of hospitalisations with zoster in any diagnosis field gradually increased from 1993, but 
appeared to decline slightly, with wide variation between months, from August 2016 (Figure 31).

Principal diagnosis only

•	 The rate for hospitalisations with zoster as the principal diagnosis was highest among adults 
≥ 65 years (Table 31; Figure 32). Rates in this age group increased from 58.31 per 100,000 in 2013 to 
65.52 per 100,000 in 2016, before decreasing to 41.67 per 100,000 in 2022. The average annual rate 
of hospitalisations with zoster as the principal diagnosis was lowest among children aged 1–4 years 
(0.29 per 100,000 per year), infants < 1 year (0.42 per 100,000 per year) and children aged 5–14 
(0.57 per 100,000 per year) (Table 31).

•	 During 2019–2022, hospitalisations with zoster as the principal diagnosis accounted for a minimum 
of 60,255 hospital bed days. The exact length of stay was unknown (i.e. reported as > 30 days) 
for 196 hospitalisations (1.8%). The median length of stay was 3 days overall (IQR: 1–7 days), and 
highest among adults aged ≥ 65 years (4 days; IQR: 1–8 days). 

•	 The age-standardised zoster hospitalisation rate ratio, comparing the rate among Aboriginal and 
Torres Strait Islander people to others, was 1.55 (95% CI: 1.38–1.74) (Appendix A, Table A.3). 
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Deaths
•	 During 2019–2022, there were 551 deaths coded with zoster as underlying or associated cause 

of death reported, of which 208 (37.7%) were recorded with zoster being the underlying cause 
(Table 31). 

•	 The rate for deaths with zoster the underlying cause was significantly higher in the 2019–2022 period 
than in the 2016–2018 period (RR: 1.61; 95% CI: 1.25–2.07).

•	 Most deaths coded with zoster as the underlying cause were among adults aged ≥ 65 years.

•	 There were no deaths with zoster as the underlying cause reported in Aboriginal and Torres Strait 
Islander people in the 2019–2022 period.

Discussion 
In November 2016, a single dose of a live attenuated zoster vaccine (Zostavax) was added to the NIP for 
people aged 70 years, with a catch-up program for people aged 71 to 79 years.289 The national zoster 
vaccine coverage rate in adults turning 71 years old in 2022 was 41.3%,58 with large variation between 
jurisdictions (21.6–52.6%). Despite relatively low coverage rates, the burden of zoster has decreased in the 
age group eligible for vaccination.290–292 The lower hospitalisation rates in the 2019–2022 period than in the 
2016–2018 period are likely due to a continued decrease in zoster incidence in NIP-eligible age groups.

Deaths with zoster recorded as the underlying cause were 1.6 times higher in 2019–2022 than in the 
2016–2018 period. The discrepancy between the decrease in hospitalisation rate and increase in death rate 
may reflect the impact of the COVID-19 pandemic on delays in seeking, and access to, healthcare which 
could have led to an increase in the case fatality rate.293,294 

Age-standardised rates of hospitalisations with zoster as the principal diagnosis were significantly higher in 
Aboriginal and Torres Strait Islander people compared with others. This is consistent with previous studies 
demonstrating higher age-specific zoster hospitalisation rates in Aboriginal and Torres Strait Islander 
peoples in age groups < 70 years of age who were ineligible for the Zostavax vaccine.8,295 A two-dose 
schedule of a non-live vaccine (Shingrix) replaced Zostavax on the NIP from 1 November 2023, available 
for a wider age-eligible cohort, including all people aged 65 years and over and Aboriginal and Torres Strait 
Islander peoples 50 years and over.57 Additionally, because Shingrix does not contain live virus, it is funded 
for people aged 18 years and over with select immunocompromising conditions,57 who are most vulnerable 
to zoster complications and in whom Zostavax was contraindicated. The expanded eligible cohort for the 
zoster vaccine, in addition to the higher effectiveness of Shingrix,296 should further reduce the burden of 
zoster in Australia.
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Table 31: Zoster hospitalisations and deaths in Australia, by age group, sex, Aboriginal and Torres Strait Islander status and state/territory,a 
2019–2022

Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Total — 7,912 31.23 7,478 29.15 7,714 30.03 3,462 26.63 26,566 29.25 3,304 4.48 3,202 12.48 3,283 12.78 1,379 10.61 11,168 12.22 208 0.20

Age group 
(years)

< 1 1–4 0.33 6 2.02 1–4 0.33 1–4 1.31 10 1.00 0 0.00 5 1.69 0 0.00 0 0.00 5 0.42 0 0

1–4 NP 0.72 7 0.57 1–4 0.33 1–4 0.66 24 0.57 1–4 0.24 1–4 0.32 1–4 0.25 1–4 0.33 12 0.29 0 0

5–14 30 0.94 30 0.93 37 1.14 16 0.98 113 1.00 NP 0.60 NP 0.56 NP 0.71 NP 0.43 67 0.57 0 0

15–24 102 3.15 122 3.82 114 3.67 42 2.65 380 3.32 51 1.58 61 1.91 61 1.97 20 1.26 193 1.68 0 0

25–49 803 9.08 817 9.14 848 9.54 354 7.90 2,822 8.91 410 4.63 396 4.43 447 5.03 188 4.20 1,441 4.57 0 0

50–64 1,314 29.27 1,196 26.14 1,235 26.69 539 23.04 4,284 26.25 600 13.37 563 12.31 601 12.99 238 10.17 2,002 12.19 1–5 0.01

≥ 65 5,653 140.16 5,300 126.56 5,475 126.91 2,505 112.96 18,933 126.33 2,221 55.07 2,155 51.46 2,148 49.79 924 41.67 7,448 49.33 NP 1.22

Sex
Male 3,301 26.25 3,246 25.50 3,223 25.28 1,481 22.95 11,251 24.98 1,340 10.65 1,392 10.94 1,240 9.73 597 9.25 4,569 10.14 68 0.13

Female 4,611 36.14 4,232 32.75 4,491 34.72 1,981 30.25 15,315 33.45 1,964 15.39 1,810 14.01 2,043 15.79 782 11.94 6,599 14.27 140 0.27

Aboriginal and 
Torres Strait 
Islander status

Aboriginal and 
Torres Strait 
Islander

164 19.36 222 25.69 224 25.41 97 21.57 707 23.02 75 8.85 92 10.65 112 12.70 31 6.89 310 9.76 0 0.00

Other 7,748 31.64 7,256 29.28 7,490 30.20 3,365 26.81 25,859 29.46 3,229 13.19 3,110 12.55 3,171 12.78 1,348 10.74 10,858 12.31 208 0.21
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Category Characteristic

Hospital count and rate: year of admissionb,c,d Deathse,f

Any diagnosis fieldg Prinicpal diagnosish

Year of 
death

2019 2020 2021 2022i,j 2019–2022 2019 2020 2021 2022i,j 2019–2022 2019–2022

n Rate n Rate n Rate n Rate n
Av. 

ratek n Rate n Rate n Rate n Rate n
Av. 

ratek n
Av. 

ratek

Jurisdictionl,m

ACT 112 25.70 103 23.15 125 27.62 50 21.89 390 24.58 52 11.93 45 10.11 69 15.25 17 7.44 183 11.17 — —

NSW 2,527 31.40 2,277 28.07 2,393 29.55 1,020 24.98 8,217 28.49 931 11.57 864 10.65 937 11.57 346 8.47 3,078 10.56 — —

NT 86 34.88 74 29.91 81 32.64 39 31.17 280 32.15 28 11.36 38 15.36 41 16.52 13 10.39 120 13.40 — —

Qld 1,805 35.47 1,670 32.33 1,771 33.95 838 31.50 6,084 33.29 784 15.41 711 13.76 768 14.72 344 12.93 2,607 14.19 — —

SA 516 29.20 586 32.73 485 26.91 242 26.58 1,829 28.84 197 11.15 243 13.57 180 9.99 100 10.98 720 11.42 — —

Tas. 145 26.47 196 35.15 153 26.97 86 30.12 580 29.68 57 10.40 72 12.91 56 9.87 39 13.66 224 11.72 — —

Vic. 2,041 31.22 1,839 27.80 1,992 30.42 869 26.23 6,741 28.91 956 14.62 918 13.88 925 14.13 384 11.59 3,183 13.55 — —

WA 636 23.91 706 26.02 687 24.99 293 21.01 2,322 23.97 274 10.30 298 10.98 304 11.06 124 8.89 1,000 10.30 — —

a	 Data sources: Australian Institute for Health and Welfare National Hospital Morbidity Database for hospitalisation data, and Australian Coordinating Registry for death data. 

b	 Rates provided are the number of hospitalisations or deaths per 100,000 population per year. 

c	 To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 1 and 4 are reported as a range; other cell counts may 
be reported as NP (not published) to avoid potential for back calculation of counts < 5. 

d	 Year of separation used if year of admission was missing.

e	 Deaths where the disease code was the underlying cause of death only.

f	 To comply with the Australian Coordinating Registry’s data release condition that death counts < 6 be suppressed in published reports, counts between 1 and 5 are reported as a range; other 
cell counts may be reported as NP (not published) to avoid potential for back calculation of counts < 6.

g	 Hospitalisations with the specific disease code in any diagnosis field.

h	 Hospitalisations with the specific disease code in the principal diagnosis field only.

i	 Hospitalisations with admission date between 1 January and 30 June 2022. 

j	 Hospitalisation rates for 2022 have been annualised.

k	 Average annual rate per 100,000 population per year.

l	 ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

m	 To comply with the Australian Coordinating Registry’s data release condition that only national death counts and rates be reported, death counts and rates are not presented by state/territory.
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Figure 31: Zoster hospitalisations for all ages,a,b Australia, 1993–2022, by month of admission

a	 Data source: Australian Institute for Health and Welfare National Hospital Morbidity Database. 

b	 Hospitalisations for which the month of admission was between 1 July 1993 and 30 June 2022 and with zoster in any diagnosis 
field. Hospitalisations with missing month of admission are excluded from this figure.

Figure 32: Zoster hospitalisation rates,a,b Australia, 2013–2022, by age group 

a	 Data source: Australian Institute for Health and Welfare National Hospital Morbidity Database.

b	 Hospitalisations for which the admission was between 1 July 2013 and 30 June 2022 and with zoster in the principal diagnosis 
field only. Year of separation used if year of admission was missing.
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Appendix A: Supplementary information

A.1 Detailed methods and limitations
This summary report of national surveillance data on vaccine preventable diseases in Australia focuses on 
the years 2019 to 2022, with longer term trend data presented.

Data sources

National Notifiable Diseases Surveillance System

In Australia, each state and territory Health Department collects data on notifiable diseases, including most 
vaccine preventable diseases (VPDs), under the respective public health legislation. The National Notifiable 
Diseases Surveillance System (NNDSS) collates de-identified information on all cases of notifiable diseases 
recorded by the Australian states and territories, and has been in its current form since 1991. The NNDSS 
is coordinated by the Digital Solutions Section, Strategy and Operations Division, within the Australian 
Centre for Disease Control. 

Notification criteria used by states and territories were initially based on the 1994 National Health and 
Medical Research Council case definitions.297 The Communicable Diseases Network Australia (CDNA) 
endorsed a new set of national surveillance case definitions in 2003,16 which were implemented by all 
states and territories in 2004.298 Various updates to these surveillance case definitions have been made 
since 2004, but documentation of changes in case definitions is no longer readily available. Links to the 
current surveillance case definitions for the VPDs included in this report can be found in Table A.2. The 
lack of available information on the extent of variation in case definitions between jurisdictions prior to 2004 
and extent of subsequent changes is one of the limitations of this report. 

An additional limitation of notification data in general is that only a proportion of disease cases are 
represented in the data. Healthcare-seeking behaviour, testing practices and under-reporting influence 
this proportion, which varies between VPDs and may vary over time, for example with availability of more 
sensitive diagnostic tests and changes in testing guidelines. Notifiable diseases which are predominantly 
diagnosed clinically require notification by clinicians, which may lead to greater under-reporting compared 
to those predominantly diagnosed by laboratory testing. Additionally, rapid antigen tests for at-home 
coronavirus disease 2019 (COVID-19) testing became available from late 2021, and although positive 
results could be notified to the relevant health authority from early 2022, an unknown proportion were not 
reported.

From the NNDSS, data for the period 1 January 2013 to 31 December 2022 were extracted in June 2023 
for all included VPDs, excepting COVID-19, diphtheria, and Japanese encephalitis virus (JEV) infection. 
Data for the latter two VPDs were extracted in November 2023, and COVID-19 data were extracted in 
October 2024. The NNDSS is a dynamic dataset subject to retrospective revision. The data presented in 
this report are accurate as at the date of data extraction. Disease notification data for cases with a date of 
diagnosis between 1 January 2019 and 31 December 2022 are included in the analyses presented in this 
report, except for COVID-19 (January 2020 to December 2022). Data for the period 2013 to 2018, where 
available, have been updated from those used in previous reports and the updated data used for trend 
analyses. For data prior to 2013, existing published data were used.3–6 Variables extracted from the NNDSS 
are presented in Table A.1. 

Australian Institute for Health and Welfare National Hospital Morbidity Database

The Australian Institute of Health and Welfare (AIHW) National Hospital Morbidity Database (NHMD) 
records hospitalisations which are based on episodes of care. Episodes of care start upon admission to 
a hospital and end when the type of care a patient receives changes (e.g. from acute care to rehabilitation 
care or palliative care); when a patient is discharged or transferred from the hospital; or when a patient 
dies.299,300 This means that if a transfer between two hospitals occurs, this would result in two episodes 
of care being recorded in the NHMD. Re-admissions are also separate episodes within the AIHW NHMD. 
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The National Centre for Immunisation Research and Surveillance (NCIRS) is not able to link episodes of 
care to create a sequence of episodes for a single patient. In this report, where the term hospitalisation 
is used, this represents one hospital episode of care. While most VPDs result in a single episode of care, 
severe cases, particularly in regional and remote areas, may require transfer to tertiary hospitals, and some 
VPDs may result in longer-term complications requiring readmissions. Thus, the rates presented may be 
an overestimation of the true hospitalisation rate. The degree by which presenting numbers and rates of 
hospital episodes may overestimate the number and rate of hospitalisations varies by VPD. 

Hospitalisation data was obtained from the AIHW NHMD for the period 1 July 2001 to 30 June 2022. 
Analyses included in this report include hospital episodes between 1 January 2019 and 30 June 2022, 
except for 10-year trend analyses, which include hospital episodes between 1 January 2013 and 30 June 
2022. For data prior to July 2001, existing published data were used. Hospitalisation data were analysed 
for all VPDs included in this report, except for Haemophilus influenzae type b, invasive meningococcal 
disease, invasive pneumococcal disease and JEV infection. Episodes of care containing VPD-specific 
International Statistical Classification of Diseases and Related Health Problems, 10th Revision, Australian 
Modification (ICD-10-AM) codes in the principal diagnosis field, or in one of the first 19 additional diagnosis 
fields, were included in this report. The disease codes used for analysis are presented in Table A.2. 
Hospitalisation data for Haemophilus influenzae type b, invasive meningococcal disease and invasive 
pneumococcal disease are not included in this report as these are difficult to define using ICD-10-AM 
codes: the codes for Haemophilus influenzae are not specific to type b, and codes for meningococcal 
or pneumococcal disease may also represent non-invasive disease. Additionally, overestimation of 
hospitalisations is a particular concern for these diseases, as they are more likely to lead to transfers and 
readmissions. For JEV infection, data were unavailable to NCIRS at the time of data analysis. 

The disease or condition coded for in the principal diagnosis field is the diagnosis recorded as chiefly 
responsible for the episode of care. Diseases or conditions coded for in the additional diagnosis fields 
co-exist with the principal diagnosis or arise during the episode of care and are only included if the disease 
or condition affects patient management.299 As only the first 20 diagnosis fields are received by NCIRS, it 
is possible that hospital episodes with an ICD-10-AM code for the VPD included in diagnosis fields 21 to 
50 are missed. The relevance of additional diagnosis codes, compared to the principal diagnosis code, 
is difficult to gauge. For hepatitis B, only hospitalisations with acute hepatitis B coded as the principal 
diagnosis are included, consistent with the approach taken in previous reports.4–6

Random or systematic errors may result in the ICD-10-AM code assigned to an episode of care differing 
from the true disease or condition responsible for or addressed during the episode. While logical 
validations of the ICD-10-AM coded data are performed by AIHW, national standards for auditing coded 
data are not available.299 These audits are performed at state/territory or hospital level, as are coding 
quality improvement interventions. Regional and temporal variations in record coding, as well as in hospital 
access, admission practices and laboratory testing practices, may also impact hospitalisation data. 

Australian Coordinating Registry

Cause of Death Unit Record File (COD URF) mortality data was obtained from the Australian Coordinating 
Registry (ACR). The Queensland Registry of Births, Deaths and Marriages is the ACR for COD URF data 
and coordinates the approval and release of COD URF files on behalf of the data custodians: Australian 
Registrars of Births, Deaths and Marriages; State/Chief Coroners; and the National Coronial Information 
System (NCIS). Mortality data was obtained for all VPDs for the period 1 January 2019 to 31 December 
2022, with the exception of Haemophilus influenzae type b disease, invasive meningococcal disease and 
invasive pneumococcal disease. Data were extracted based on VPD-specific International Statistical 
Classification of Diseases and Related Health Problems, 10th Revision (ICD-10) codes (Table A.2) recorded 
either as the underlying cause of death or an associated cause of death. Deaths recorded in the NNDSS 
are reported in disease chapters for which ACR death data are not included.

Most of the limitations pertaining to AIHW NHMD data based on ICD-10-AM coding are also applicable to 
ICD-10 coded mortality data.
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Table A.1: Variables obtained from the three data sources used in this Summary of National 
Surveillance Data on Vaccine Preventable Diseases in Australia report, 2019–2022

NNDSSa AIHW NHMDb ACRc

Diagnosis date Admission month and year Date of death

Birth month and year Separation year Age (in years)

Onset age (in years, calculated) Age group (in years) Sex

Onset age (in weeks if age 
< 2 years)d Age (in months if < 5 years)

Aboriginal and Torres Strait Islander 
status

Sex Sex Underlying cause of death

Aboriginal and Torres Strait Islander 
status

Aboriginal and Torres Strait Islander 
status

Associated cause of death 2–20

State or territory sending the 
notification

Residence state —

Place of acquisitione Length of stay (in days)f —

Vaccine type 1–5g Principal diagnosis —

Vaccination date 1–5g Additional diagnosis 2–20 —

Vaccination statush — —

Serogroup/serotype/subtypei — —

Site of infectionj — —

Organism namej — —

Confirmation statusk — —

ICU admissionl — —

Died of diseasem — —

a	 NNDSS: National Notifiable Diseases Surveillance System.

b	 AIHW: Australian Institute of Health and Welfare; NHMD: National Hospital Morbidity Database.

c	 ACR: Australian Coordinating Registry.

d	 For the following diseases only: pertussis.

e	 For the following diseases only: diphtheria, hepatitis A, Japanese encephalitis virus infection, measles, mumps

f	 Length of stay was provided in days up to 30 days and as > 30 days for longer hospital episodes.

g	 Unavailable for influenza.

h	 Unavailable for influenza and invasive pneumococcal disease. 

i	 For the following diseases only: influenza, invasive meningococcal disease, invasive pneumococcal disease

j	 For the following diseases only: diphtheria.

k	 For the following diseases only: COVID-19, rubella

l	 For the following diseases only: invasive meningococcal disease.

m	 For the following diseases only: Haemophilus influenzae type b, invasive meningococcal disease, invasive pneumococcal 
disease.
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Definitions

Month and year

For notification data, month and year of notification were based on diagnosis date. Diagnosis date is a 
derived field defined as the onset date, if known, or otherwise the earliest of the specimen date, notification 
date or notification received date. 

Within the AIHW NHMD data, we received year of admission only if the length of stay was 30 days or less. 
We received separation year for all hospital episodes. As such, for all analyses by year, admission year 
was used if available; or, if not available, separation year was used. For analyses using month and year 
of admission, only those hospital episodes that had both month and year of admission available were 
included. 

Only the year of death was used for analyses of mortality data. 

Age group

Within the notification data, age was provided to NCIRS as a calculated field based on the difference 
between the date of birth and date of diagnosis. If there was a discrepancy between the calculated age 
and age in weeks variables, age in weeks took precedence. For example, a notified case with a calculated 
age of 1 year and age in weeks of 49, was classified as < 1 year. As age in weeks was not available 
for people aged ≥ 2 years, we were not able to verify the calculated onset age, and some degree of 
misclassification may exist. 

Within the hospitalisation data, age was provided in age groups < 1 year, 1–4 years, 5-year age groups 
up to 60–64 years, and 5-year age groups up to ≥ 80 years for non-Indigenous people or ≥ 65 years for 
Aboriginal and Torres Strait Islander peoples. Additionally, age in months was provided for children who 
were aged < 5 years.

In the death data, the age provided was that at date of death, in years. 

Using data from these three datasets, the following age groups were created for analysis: < 1 year, 
1–4 years, 5–14 years, 15–24 years, 25–49 years, 50–64 years, and ≥ 65 years. For pertussis, the additional 
age groups < 6 months and 6 –11 months were created based on the provided age in weeks variable in the 
notification data and age in months variable in the hospitalisation data. 

Sex

In the NNDSS data, sex was provided as male, female, indeterminate or blank/not stated. 

In the AIHW NHMD data, sex was provided as male, female, or not stated/inadequately described, intersex 
or indeterminate.

For the death data, sex was classified as male or female. 

Only those classified as male or female in each of the datasets were included in the analyses by sex.

Aboriginal and Torres Strait Islander status

In the notification data provided to NCIRS, Aboriginal and Torres Strait Islander status is classified as: 
Aboriginal but not Torres Strait Islander origin; Torres Strait Islander but not Aboriginal origin; Aboriginal 
and Torres Strait Islander origin; not Indigenous or not stated/blank. For this report, the former three 
categories were classified as ‘Aboriginal and Torres Strait Islander’, and the categories not Indigenous and 
not stated/blank as ‘other’. 

Within the AIHW NHMD data, Aboriginal and Torres Strait Islander status was provided as Aboriginal or 
Torres Strait Islander origin; neither Aboriginal nor Torres Strait Islander origin; or not stated/inadequately 
described (for the period July 2020 to June 2022 only). Prior to July 2020, the category not stated/
inadequately described was combined with the category neither Aboriginal nor Torres Strait Islander origin 
prior to NCIRS receiving these data. For this report, the category Aboriginal or Torres Strait Islander origin 
was classified as ‘Aboriginal and Torres Strait Islander’, and the latter two categories were combined to 
form the category ‘other’.
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In the mortality data, Aboriginal and Torres Strait Islander status was defined as Aboriginal; Torres Strait 
Islander; both Aboriginal and Torres Strait Islander; non-Indigenous; or not stated. For the purposes of this 
report, Aboriginal, Torres Strait Islander and both Aboriginal and Torres Strait Islander were included in the 
category ‘Aboriginal and Torres Strait Islander’, and non-Indigenous and not stated were included in the 
category ‘other’. 

State or territory

In the NNDSS data, we did not receive information regarding residence of the notified case. Rather, we 
received the state or territory which sent the notification. 

The AIHW NHMD data contains residence state or territory, defined as the state or territory in which the 
person usually resides. For Queensland records, residence state is only provided if that state is either 
Queensland or New South Wales; residence state or territory is classified as ‘other’ in all other cases. This 
variable is also classified as ‘other’ for overseas residents; people residing in other Australian territories; 
not elsewhere classified; no fixed address; or state of residence is not reported.

Analyses using state or territory used the above-described variables, and observations were only included 
if the state or territory was the Australian Capital Territory, New South Wales, the Northern Territory, 
Queensland, South Australia, Tasmania, Victoria or Western Australia. Observations with state or territory 
‘other’ or unknown were not included. 

To comply with the Australian Coordinating Registry’s data release condition that only national death 
counts and rates be presented in published reports, death data are not analysed by state and territory in 
this report. 

Place of acquisition (notifications)

Place of acquisition was available in the notification data for select VPDs only, namely: diphtheria; hepatitis 
A; Japanese encephalitis virus infection; measles; and mumps, recorded using the Australian Bureau of 
Statistics (ABS) Standard Australian Classification of Countries (SACC), and, if country of acquisition was 
Australia, a four-digit standard Australian postcode. For this report, only the SACC codes were used, 
classified as either Australia or overseas; or for overseas acquisition by SACC major group (Oceania 
and Antarctica; North-West Europe; Southern and Eastern Europe; North Africa and the Middle East; 
South-East Asia; North-East Asia; Southern and Central Asia; Americas; Sub-Saharan Africa) or individual 
country, as appropriate. 

Vaccination status (notifications)

Within the notification data extracted from NNDSS, with the exception of influenza, NCIRS receives 
different variables relating to vaccination status. For most diseases and jurisdictions, NCIRS receives the 
new variables vaccine type (or brand) and vaccination date for up to five vaccine doses relevant to the 
VPD provided to the case. The vaccine type variable for the first dose recorded could also be classified as 
‘no vaccine given’; ‘followed up – information not available’; ‘not followed up – information not sought’; or 
blank. In addition, NCIRS receives the older variables vaccination status, classified as ‘fully vaccinated for 
age for this disease’, ‘partially vaccinated for age for this disease’ or blank; and date of last vaccination. 

Using the new vaccine type variables and the old vaccination status variable, in combination with 
birth month and year or age in weeks/months, if relevant, we classified cases into one of the following: 
vaccination status unknown (‘followed up – information not available’, ‘not followed up – information not 
sought’, or both variables left blank); ineligible for vaccination (based on birth month and year or age 
at diagnosis, where applicable); unvaccinated; vaccinated but single dose received < 14 days prior to 
diagnosis; fully vaccinated for age with further detailed information regarding doses received unavailable; 
partially vaccinated for age with further detailed information regarding doses received unavailable; and 
vaccinated with one/two/three/four/five relevant vaccine doses. If date of vaccination was unavailable 
in the new vaccination variables, we assumed vaccination had occurred at least 14 days prior to date of 
diagnosis. If more than one dose was provided, any dose received < 14 days prior to the diagnosis date 
was not counted towards the dose number received. The exception to this was invasive pneumococcal 
disease, where cases were categorised as vaccination status unknown; unvaccinated; and vaccinated 
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with at least one pneumococcal vaccine dose, due to the complexity of vaccine types and vaccination 
recommendations. Vaccination data for COVID-19 were incomplete and/or erroneous at the time of 
extraction and are therefore not presented in this report. 

For certain VPDs, vaccination status was assessed in specific subgroups, namely: cases born in 
May 2000 or later for newly-acquired and unspecified hepatitis B notifications; by age group (< 18 months 
or ≥ 18 months) for Haemophilus influenzae type b disease; by age group (< 5 years and ≥ 50 years) for 
invasive pneumococcal disease; by serogroup for invasive meningococcal disease; for children < 5 years 
only for pertussis; and, for women of childbearing age (15–44 years) separately for rubella. 

For many conditions, a substantial proportion of the total notifications have an unknown vaccination status, 
limiting the interpretation of these data.

Serogroup, type, subtype and serotype (notifications)

For certain notifiable conditions, we received serogroup or subtype of the infectious agent causing 
the infection. For invasive meningococcal disease notifications we received serogroup; for influenza 
notifications we received type and subtype; and for invasive pneumococcal disease we received serotype. 

Site of infection (notifications)

For notifications of diphtheria we received site of infection (pharyngeal or cutaneous).

Organism name (notifications)

For notifications of diphtheria we received organism name (Corynebacterium diphtheriae or 
Corynebacterium ulcerans).

Confirmation status (notifications)

The confirmation status of a notification is defined based on the relevant CDNA surveillance case definition 
and categorised as either confirmed or, for some conditions only, probable. We only analysed confirmation 
status for COVID-19 and rubella. 

ICU admission (notifications)

The variable ICU admission was received for invasive meningococcal disease notification data only. 
This variable is defined as: ‘whether the case was admitted to an ICU’. This includes high-dependency 
units. This variable was provided to us in the categories: yes, no or unknown. 

Died of disease (notifications)

The died of disease field in the notification data was only used if ACR death data were not reported for the 
VPD. This was the case for Haemophilus influenzae type b disease, invasive meningococcal disease and 
invasive pneumococcal disease. Died of disease in the NNDSS is defined as ‘patient died of the notifiable 
disease/condition or it was a contributing factor’. 

For all other VPDs, the ACR cause of death data ICD-10 codes were used to identify deaths with the VPD 
as the underlying or an associated cause, as described above. 

Length of hospital stay (hospital episodes)

In the AIHW NHMD data, length of stay is defined as ‘the number of days the patient was admitted for an 
episode of care’. We were provided with length of stay in single days up to and including 30, and all stays 
longer than 30 days were provided as ‘> 30’. In order to analyse these data, all hospital episodes with 
length of stay greater than 30 days were set at 31 days. While the median length of stay (and interquartile 
range) was not affected by this, the total number of bed days presented in this report are an underestimate 
of the true total number of bed days. 
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Analyses

We calculated notification, hospitalisation and death rates using the number of notifications (from 
NNDSS), hospital episodes (from AIHW NHMD) and deaths (from ACR) as the numerator, and the mid-
year estimated resident populations as released by the Australian Bureau of Statistics (ABS) on 15 June 
2023 as the denominator.17 The Aboriginal and Torres Strait Islander population used is the projected 
population at 30 June of a given year based on the 2016 Census.18 The ‘other’ population was calculated 
as the estimated resident population minus the projected Aboriginal and Torres Strait Islander population. 
We calculated the hospitalisation rate where any of the VPD-specific ICD-10-AM codes were present in the 
principal or any of the 19 following additional diagnosis fields and where one of the VPD-specific codes 
was present in the principal diagnosis field only. Similarly, we provide death data for deaths where any 
of the VPD-specific ICD-10 codes were given as the underlying cause of death or any of the 19 following 
associated causes of death, and where one of the codes is present as the underlying cause of death only. 
Rates are presented as annual rates and average annual rates over 2019–2022 per 100,000 population 
per year,i overall, and by age group (as described above), sex, Aboriginal and Torres Strait Islander status, 
and state/territory (except for deaths). The hospitalisation rates for the year 2022 are annualised, as we 
only received hospital episodes for the period 1 January – 30 June 2022. The 2022 hospitalisation rate 
may therefore be an overestimate or underestimate of the true hospitalisation rate in 2022, particularly for 
rare and seasonal diseases. Within each disease chapter, all notification, hospitalisation and death rates 
are provided as crude rates (i.e. not adjusted for differences in population structure between categories), 
in addition to the number of notifications, hospitalisations and deaths in each year and subpopulation. 
Comparison between the notification, hospitalisation and death data should be made with caution since 
these datasets differ in their purpose for data collection and reporting mechanisms. 

AIHW has restrictions on release of data that could potentially identify cases. Fewer than five (but not 
zero) hospitalisations in the period of interest are reported as a range from 1–4 rather than the actual 
number. The ACR also has restrictions on release of data that could potentially identify cases. Where there 
were fewer than six (but not zero) deaths in the period of interest, this is reported as a range from 1–5. In 
addition, hospitalisation and death data are not provided for some subgroups to remove potential for back 
calculation of other numbers reported as a range. As the ACR also has a data release condition that only 
national death counts and rates be reported, death counts and rates are not presented by state/territory.

Rate ratios were calculated for average annual notification and hospitalisation rates in this reporting 
period (2019–2022) compared with the previous period (2016–2018). Where relevant, rate ratios are 
provided comparing the average annual notification rate in 2019–2022 to 2016–2018 in certain age 
groups, and comparing the average annual notification and/or hospitalisation rate in males to females. 
We also calculated an age-standardised rate ratio comparing the average annual rate among Aboriginal 
and Torres Strait Islander peoples to that among other people, where appropriate (i.e. where at least 20 
events occurred in each population), using the direct method of age-standardisation and standardising to 
the 2001 Australian Census population.19,301 Age-standardised rates are provided in Table A.3, with 95% 
confidence intervals calculated using the method described by Dobson et al.302 Rate ratios with wide 
confidence intervals should be interpreted with caution, as they indicate very small numbers of cases with 
low underlying rates (typically < 0.1 per 100,000). These rate ratios are subject to wide fluctuations with 
very small changes in the numbers of cases.

The median and interquartile range were used to describe the length of hospital stay, as these data are not 
normally distributed. 

Proportions are used to describe categorical data. We present the proportion of hospitalisations where the 
specific disease code was present in the principal diagnosis field. For COVID-19 hospitalisations, we use a 
proxy to assess hospitalisations due to COVID-19 on the basis of the coding rules, namely the occurrence 
of COVID-19 specific codes in diagnosis field 2 or 3.303 

i	 For COVID-19 only, the average annual rate calculated is for 2020–2022 per 100,000 population per year.
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Completeness of Aboriginal and Torres Strait Islander status was assessed for notification data for each 
VPD by calculating the proportion of notifications where Aboriginal and Torres Strait Islander status 
was not stated/blank. Due to issues with completeness of this field, notification data by Aboriginal and 
Torres Strait Islander status are not reported at all for influenza and unspecified hepatitis B, and only for 
the < 5 years age group for pertussis and rotavirus, as per previous practice.6 As we did not receive the 
number of hospital episodes with Aboriginal and Torres Strait Islander status not stated/inadequately 
described for the period January 2019 to June 2020, we were unable to assess completeness of this 
variable in the AIHW NHMD data. Using published AIHW data, the proportion of hospital episodes with 
unknown Aboriginal and Torres Strait Islander status was low (2.2% in 2019/2020 financial year; 2.4% in 
2020/2021 financial year; and 2.3% in 2021/2022 financial year).304–306 A 2013 AIHW report estimated that 
in the 2011/2012 financial year, an estimated 88% of Aboriginal and Torres Strait Islander patients were 
correctly identified in public hospital records.307 Completeness of Aboriginal and Torres Strait Islander 
status in the ACR death data is high (> 99%) for all deaths,308 although there are some concerns regarding 
the accuracy of these data, and we did not assess separately by VPD. The notification, hospitalisation and 
death rates presented in this report may underestimate the true incidence of VPDs among Aboriginal and 
Torres Strait Islander peoples. 
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Vaccine preventable disease with 
linked notification case definition

ICD-10-AM/ 
ICD-10 codes Definition

COVID-19

U07.1 COVID-19, virus identified

U07.2 COVID-19, virus not identified

U10.9a Multisystem inflammatory syndrome associated with COVID-19, unspecified

Diphtheria

A36 Diphtheria

A36.0 Pharyngeal diphtheria

A36.1 Nasopharyngeal diphtheria

A36.2 Laryngeal diphtheria

A36.3 Cutaneous diphtheria

A36.8 Other diphtheria

A36.9 Diphtheria, unspecified

Haemophilus influenzae type b (Hib) disease This report does not include AIHW NHMD hospitalisation data nor ACR death data for Hib disease.

Hepatitis A

B15 Acute hepatitis A

B15.0 Hepatitis A with hepatic coma

B15.9 Hepatitis A without hepatic coma

Hepatitis B

B16 Acute hepatitis B

B16.0 Acute hepatitis B with delta agent (coinfection) with hepatic coma

B16.1 Acute hepatitis B with delta agent (coinfection) without hepatic coma

B16.2 Acute hepatitis B without delta agent with hepatic coma

B16.9 Acute hepatitis B without delta agent without hepatic coma

Influenza

J09 Influenza due to identified zoonotic or pandemic influenza virus

J10 Influenza due to other identified influenza virus

J10.0 Influenza with pneumonia, other influenza virus identified

J10.1 Influenza with other respiratory manifestations, other influenza virus identified

J10.8 Influenza with other manifestations, other influenza virus identified

J11 Influenza, virus not identified 

J11.0 Influenza with pneumonia, virus not identified

J11.1 Influenza with other respiratory manifestations, virus not identified

J11.8 Influenza with other manifestations, virus not identified

https://www.cdc.gov.au/resources/publications/surveillance-case-definition-covid19
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-diphtheria
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-haemophilus-influenzae-b
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-hepatitis-a
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-hepatitis-b-new
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-influenza-lab
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Vaccine preventable disease with 
linked notification case definition

ICD-10-AM/ 
ICD-10 codes Definition

Japanese encephalitis virus infection A83.0 Japanese encephalitis

Measles

B05 Measles

B05.0 Measles complicated by encephalitis

B05.1 Measles complicated by meningitis

B05.2 Measles complicated by pneumonia

B05.3 Measles complicated by otitis media

B05.4 Measles with intestinal complications

B05.8 Measles with other complications

B05.9 Measles without complications

Invasive meningococcal disease
This report does not include AIHW NHMD hospitalisation data nor ACR death data for 
invasive meningococcal disease.

Mumps

B26 Mumps

B26.0 Mumps orchitis

B26.1 Mumps meningitis

B26.2 Mumps encephalitis

B26.3 Mumps pancreatitis

B26.8 Mumps with other complications

B26.9 Mumps without complication

Pertussis

A37 Whooping cough

A37.0 Whooping cough due to Bordetella pertussis

A37.1 Whooping cough due to Bordetella parapertussis

A37.8 Whooping cough due to other Bordetella species

A37.9 Whooping cough, unspecified

Pneumococcal disease
This report does not include AIHW NHMD hospitalisation data nor ACR death data for 
pneumococcal disease.

Poliomyelitis

A80 Acute poliomyelitis

A80.0 Acute paralytic poliomyelitis, vaccine associated

A80.1 Acute paralytic poliomyelitis, wild virus, imported

A80.2 Acute paralytic poliomyelitis, wild virus, indigenous

A80.3 Acute paralytic poliomyelitis, other and unspecified

A80.4 Acute nonparalytic poliomyelitis

A80.9 Acute poliomyelitis, unspecified

https://www.cdc.gov.au/resources/publications/surveillance-case-definition-japanese-encephalitis-virus
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-measles
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-invasive-meningococcal-disease
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-mumps
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-pertussis
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-invasive-pneumococcal-disease
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-poliovirus
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Vaccine preventable disease with 
linked notification case definition

ICD-10-AM/ 
ICD-10 codes Definition

Q fever A78 Q fever

Rotavirus A08.0 Rotaviral enteritis

Rubella

Rubella congenital

B06 Rubella (German measles)

B06.0 Rubella with other neurological complications

B06.8 Rubella with other complications

B06.9 Rubella without complications

P35.0 Congenital rubella syndrome

Tetanus

A33 Tetanus neonatorum

A34 Obstetrical tetanus

A35 Other tetanus

Varicella

B01 Varicella (chickenpox)

B01.0 Varicella meningitis

B01.1 Varicella encephalitis

B01.2 Varicella pneumonia

B01.8 Varicella with other complications

B01.9 Varicella without complication

Zoster

B02 Zoster (herpes zoster)

B02.0 Zoster encephalitis

B02.1 Zoster meningitis

B02.2 Zoster with other nervous system involvement

B02.3 Zoster ocular disease

B02.7 Disseminated zoster

B02.8 Zoster with other complications

B02.9 Zoster without complication

G53.0 Postzoster neuralgia

G53.1 Multiple cranial nerve palsies in infectious and parasitic diseases classified elsewhere

a	 U10.9 is present in ICD-10 only.

https://www.cdc.gov.au/resources/publications/surveillance-case-definition-q-fever
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-rotavirus
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-rubella
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-rubella-congenital
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-tetanus
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-chickenpox
https://www.cdc.gov.au/resources/publications/surveillance-case-definition-shingles
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Disease Aboriginal and Torres Strait Islander status

Notifications Hospitalisations Deaths

Rate 
(95% CI)a,b

Rate ratio 
(95% CI)b

Rate 
(95% CI)a,b

Rate ratio 
(95% CI)b

Rate 
(95% CI)a,b

Rate ratio 
(95% CI)b

COVID-19c

Aboriginal and Torres Strait Islander people
15,933.36 

(15,880.98–15,985.85)
1.11 (1.10–1.11)

1,056.57 
(1,040.85–1,072.45)

2.78 (2.74–2.83)
12.77 (10.87–14.89)

1.11 (0.94–1.29)
Other people

14,416.37 
(14,407.56–14,425.19)

379.74 
(378.22–381.26)

11.54 (11.33–11.75)

Diphtheria
Aboriginal and Torres Strait Islander people 0.79 (0.52–1.14)

34.56 (19.13–63.14)
—d

—d
—e

—e

Other people 0.02 (0.01–0.03) —d —e

Haemophilus 
influenzae type b 
infections

Aboriginal and Torres Strait Islander people 0.73 (0.44–1.12)
15.84 (8.80–27.39)

—f

—f

—f

—f

Other people 0.05 (0.03–0.06) —f —f

Hepatitis A
Aboriginal and Torres Strait Islander people —d

—d
—d

—d
—g

—g

Other people —d —d —g

Newly-acquired/ 
acute hepatitis B

Aboriginal and Torres Strait Islander people 2.05 (1.56–2.63)
5.46 (4.09–7.19)

1.20 (0.82–1.70)
5.00 (3.33–7.23)

—d

—d

Other people 0.38 (0.34–0.42) 0.24 (0.21–0.27) —d

Unspecified 
hepatitis B

Aboriginal and Torres Strait Islander people —h

—h
—f

—f
—f

—f

Other people —h —f —f

Influenza
Aboriginal and Torres Strait Islander people —h

—h

170.59  
(165.39–175.91) 3.36 (3.26–3.47)

2.41 (1.74–3.25)
2.27 (1.63–3.05)

Other people —h 50.74 (50.31–51.18) 1.06 (1.01–1.12)

Japanese 
encephalitis virus 
infection

Aboriginal and Torres Strait Islander people —d

—d

—f

—f

—d

—d

Other people —d —f —d

Measles
Aboriginal and Torres Strait Islander people —d

—d
—d

—d
—g

—g

Other people —d —d —g

Invasive 
meningococcal 
disease

Aboriginal and Torres Strait Islander people 2.04 (1.62–2.53)
4.89 (3.81–6.24)

—f

—f

—f

—f

Other people 0.42 (0.38–0.46) —f —f

Mumps
Aboriginal and Torres Strait Islander people 0.45 (0.26–0.70)

1.16 (0.69–1.89)
—d

—d
—g

—g

Other people 0.39 (0.35–0.43) —d —g
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Disease Aboriginal and Torres Strait Islander status

Notifications Hospitalisations Deaths

Rate 
(95% CI)a,b

Rate ratio 
(95% CI)b

Rate 
(95% CI)a,b

Rate ratio 
(95% CI)b

Rate 
(95% CI)a,b

Rate ratio 
(95% CI)b

Pertussis
Aboriginal and Torres Strait Islander people —i

—i
0.83 (0.58–1.14)

2.28 (1.58–3.25)
—g

—g

Other people —i 0.36 (0.32–0.40) —g

Invasive 
pneumococcal 
disease

Aboriginal and Torres Strait Islander people 38.04 (35.61–40.58)
7.67 (7.14–8.23)

—d

—d

—d

—d

Other people 4.96 (4.82–5.10) —d —d

Poliomyelitis
Aboriginal and Torres Strait Islander people —j

—j
—d

—d
—e

—e

Other people —j —d —e

Q fever
Aboriginal and Torres Strait Islander people 3.90 (3.15–4.77)

2.13 (1.72–2.62)
1.78 (1.28–2.40)

2.73 (1.95–3.71)
—g

—g

Other people 1.83 (1.75–1.91) 0.65 (0.61–0.70) —g

Rotavirus
Aboriginal and Torres Strait Islander people —i

—i
3.57 (3.05–4.16)

2.27 (1.92–2.68)
—d

—d

Other people —i 1.57 (1.49–1.66) —d

Rubella
Aboriginal and Torres Strait Islander people —d

—d
—d

—d
—d

—d

Other people —d —d —d

Tetanus
Aboriginal and Torres Strait Islander people —k

—k
—l

—l
—g

—g

Other people —k —l —g

Varicella
Aboriginal and Torres Strait Islander people —m

—m
2.11 (1.56–2.76)

1.46 (1.08–1.92)
—d

—d

Other people —m 1.45 (1.37–1.52) —d

Zoster
Aboriginal and Torres Strait Islander people —m

—m
15.50 (13.81–17.34)

1.55 (1.38–1.74)
—g

—g

Other people —m 10.00 (9.82–10.18) —g

a	 Age-standardised notification rate per 100,000 population per year.

b	 95% CI: 95% confidence interval.

c	 COVID-19: coronavirus disease 2019.

d	 Fewer than 20 events occurred in one or both populations; hence, age-standardisation not performed.

e	 No deaths occurred with this vaccine-preventable disease as underlying cause in 2019–2022.

f	 Not included in this report.

g	 No deaths with this vaccine-preventable disease as underlying cause occurred among Aboriginal and Torres Strait Islander people in 2019–2022.

h	 Indigenous status completeness < 70%; hence, this condition was not assessed by Aboriginal and Torres Strait Islander status.

i	 Due to low completeness of Aboriginal and Torres Strait Islander status for notifications of this vaccine-preventable disease overall, only age-specific rates among children < 5 years are provided.

j	 No notifications occurred with this vaccine-preventable disease in 2019–2022.

k	 No notifications were recorded with this vaccine-preventable disease among Aboriginal and Torres Strait Islander people in 2019–2022.

l	 No principal diagnosis hospitalisations with this vaccine-preventable disease occurred among Aboriginal and Torres Strait Islander people in 2019–2022.

m	 Detailed notification data for this vaccine preventable disease are not included in this report.
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Table A.4: National Immunisation Program schedule,a,b 2022

Category Age Vaccine

Children

Birth Hep B

2 months Hep B DTPa Hib Polio MenBc 13vPCV Rotavirus

4 months Hep B DTPa Hib Polio MenBc 13vPCV Rotavirus

6 months Hep B DTPa Hib Polio MenBc 13vPCVd

12 months MMR Men ACWY 13vPCV

18 months DTPa MMRV Hep Ae

24 months

48 months DTPa Polio Hep Ae 23vPPVf

6–59 months Flug

Adolescents

9–14 years 23vPPVf

12–15 years dTpa HPV

14–19 years Men ACWY

10–19 years Flug

Adults

20–49 years Flug

≥ 50 years 13vPCV / 23vPPVh Flug

≥ 65 years Flug

Pregnant women (any age) dTpai Fluj

70 years HZk 13vPCVl
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Category Age Vaccine

People with 
medical risk 
conditions

All ages MenB / Men ACWYm

≥ 6 months Flun

< 12 months 13vPCV / 23vPPVo

≥ 12 months 13vPCV / 23vPPVo

≥ 5 years Hibp

a	 Abbreviations: Hep B: hepatitis B; DTPa: diphtheria–tetanus–pertussis (acellular) – paediatric formulation; Hib: Haemophilus influenzae type b; IPV: inactivated polio vaccine; 
13vPCV: 13-valent pneumococcal conjugate vaccine; Flu: influenza; MMR: measles-mumps-rubella; Men ACWY: meningococcal ACWY conjugate vaccine; MenB: meningococcal B vaccine; 
MMRV: measles-mumps-rubella-varicella; dTpa: diphtheria–tetanus–pertussis (acellular) – adolescent/adult formulation; HPV: human papilloma virus; 23vPPV: 23-valent pneumococcal 
polysaccharide vaccine; HZ: herpes zoster.

b	 References 58, 309.

c	 Aboriginal and Torres Strait Islander children only (since July 2020) receive a dose of meningococcal B vaccine at 2, 4 and 12 months of age, with an additional dose at 6 months of age for 
those with specific medical risk conditions.

d	 Aboriginal and Torres Strait Islander children living in the Northern Territory, Western Australia, Queensland and South Australia, and children with specified underlying medical conditions that 
predispose them to invasive pneumococcal disease.

e	 Aboriginal and Torres Strait Islander children – doses at 18 months and 4 years of age in the Northern Territory, Western Australia, Queensland and South Australia.

f	 Medically at-risk children and Aboriginal and Torres Strait Islander children living in the Northern Territory, South Australia, Queensland and Western Australia.

g	 Annual vaccination – all Aboriginal and Torres Strait Islander peoples aged over 6 months; other adults aged ≥ 65 years. 

h	 Aboriginal and Torres Strait Islander adults aged ≥ 50 years and all adults aged ≥ 65 years. 13vPCV vaccine replaced 23vPPV vaccine in mid-2020.

i	 During the third trimester of pregnancy. 

j	 At any stage of pregnancy.

k	 A single dose of HZ vaccine is funded for adults aged 70 years (with catch up for 71–79 year olds to 2021) who have not previously received a dose of HZ vaccine. 

l	 A 13vPCV vaccine for non-Indigenous elderly adults from mid-2020.

m	 All people aged 12 months and over with specific medical risk conditions should receive 2 doses of both vaccines. The exact number of doses required depends on the brand of vaccine used 
and the person's age when they begin the vaccination course.

n	 People aged ≥ 6 months with specific medical conditions are recommended to receive annual influenza vaccination.

o	 Anyone ≥ 12 months with a risk condition should receive one dose of 13vPCV at diagnosis, one dose of 23vPPV either 12 months later or at age 4 (whichever is later), and a second dose of 
23vPPV at least 5 years after the first dose.

p	 People ≥ 5 years of age with functional or anatomical asplenia should receive the Hib vaccine if they were not fully vaccinated as young children.
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A.2 JEV and COVID-19 vaccine recommendations

Japanese encephalitis virus (JEV) vaccine recommendations and eligibility criteria 
for free vaccine57 

Recommendations

Vaccination against JEV is not funded under the National Immunisation Program (NIP); however, it is 
strongly recommended for the following groups:

•	 Laboratory workers handling live Japanese encephalitis virus or infected specimens.

•	 Travellers spending one month or more in rural or outdoor areas of JEV-endemic regions of Asia or 
Papua New Guinea where JEV transmission is ongoing.

•	 People living or working on the outer islands of the Torres Strait during the wet season (December 
to May). This also applies to non-residents who plan to stay for a total of 30 days or more during this 
period.

Eligibility for free vaccine

Free vaccination is available for priority groups, such as those at higher risk, through specific state and 
territory programs. These priority groups generally include:

•	 Individuals who live or work in designated high-risk areas (Local Government Areas), especially those 
frequently engaged in outdoor activities that increase the risk of mosquito bites.

•	 People experiencing homelessness or living in conditions with inadequate mosquito protection, such 
as tents, caravans, or dwellings without insect screens.

•	 Workers involved in outdoor flood recovery efforts, particularly those spending prolonged time 
outdoors.

•	 Individuals involved in industries related to piggeries, abattoirs, pork rendering, or veterinary services 
for pigs.

•	 Personnel involved in mosquito surveillance, environmental health, or research labs handling JEV.

For more details on recommendations by specific states and territories can be found on the relevant health 
department websites.310–316

Changes to the recommendation and vaccination schedule (2019–2022)

2022

•	 JEV vaccination recommended in individuals aged ≥ 2 months in high-risk settings (as advised by 
the jurisdictional public health authorities).

•	 Booster dose (of either Imojev or JEspect) recommended for individuals at risk of JEV infection 
(where more than one year has passed since their primary JEV vaccine course). Booster dose not 
required for people having evidence that they received a dose of live attenuated JEV vaccine (Imojev) 
when they were aged ≥ 18 years.
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Figure A.1: Coronavirus disease 2019 (COVID-19) vaccine approvals, phases of COVID-19 vaccine 
rollout and third/booster dose recommendations317

Key vaccine 
approvals

Pfizer (Comirnaty)

•	 Provisionally registered for 
individuals aged ≥ 16 years in 
January 2021.

•	 Age extended to ≥ 12 years 
in July 2021, to ≥ 5 years 
in December 2021, and to 
≥ 6 months in September 2022.

•	 Primary schedule: two doses, 
21 days apart.

Moderna (Spikevax)

•	 Provisionally registered for 
individuals aged ≥ 18 years in 
August 2021.

•	 Age extended to ≥ 12 years 
in September 2021, and to 
≥ 6 months in July 2022.

•	 Primary schedule: two doses, 
28 days apart.

AstraZeneca (Vaxzevria)

•	 Provisionally registered for 
individuals aged ≥ 18 years in 
February 2021.

•	 Recommended use 
limited to individuals aged 
≥ 50 years from April 2021 
due to risk of thrombosis with 
thrombocytopaemia syndrome 
(TTS).

•	 Recommendation further updated 
to limit use to individuals aged 
≥ 60 years from June 2021.

•	 Primary schedule: two doses, 
4–12 weeks apart.

Novavax (Nuvaxovid)

•	 Provisionally registered for 
individuals aged ≥ 18 years in 
January 2022.

•	 Age extended to ≥ 12 years in 
July 2022.

•	 Primary schedule: two doses, 
21 days apart.

Planned phases 
of vaccine 

rollout

Phase 1

•	 Initial rollout prioritised quarantine 
and border, healthcare, and aged 
care workers, and subsequently 
other high-risk workers,

•	 Aged care and disability residents,

•	 People aged ≥ 70 years,

•	 Aboriginal and Torres Strait 
Islander adults ≥ 55 years; and

•	 Younger adults with underlying 
medical conditions (early 2021).

Phase 2

•	 Expanded to individuals aged 
≥ 50 years, 

•	 Aboriginal and Torres Strait 
Islander people aged ≥ 18 years; 
and

•	 Subsequently, all individuals 
≥ 16 years (mid-2021).

Phase 3

•	 Expanded to adolescents aged 
12–15 years in the second half of 
2021,

•	 Children aged 5–11 years in early 
2022, and;

•	 Children aged 6–59 months with 
severe immunocompromise, 
disability or complex/multiple 
health conditions in mid-2022.

Third/booster 
dose 

recommendations

Third primary course dose:

•	 Recommended for severely 
immunocompromised individuals, 
2–6 months after the second dose 
(October 2021).

•	 Severely immunocompromised 
children aged 5–11 years, 
2–6 months after their second 
dose (January 2022).

Booster doses:

•	 Recommended for 
immunocompetent individuals 
aged ≥ 18 years, 6 months after 
completing the primary course 
(October 2021).

•	 Interval between completion 
of primary course and booster 
dose shortened from 6 months to 
4 months (December 2021).

•	 Recommended for adolescents 
aged 16–17 years (February 2022).

•	 Additional winter booster dose 
recommended for adults aged 
≥ 65 years, residents of aged 
care and disability facilities, 
immunocompromised individuals, 
and Aboriginal and Torres Strait 
Islander people aged ≥ 50 years 
(March 2022).

•	 Additional winter booster dose 
also recommended for people 
16–64 years with certain medical 
conditions or disability (May 2022).

•	 Booster dose recommended for 
individuals 12–15 years with severe 
immunocompromise, disability or 
complex/multiple health conditions 
(June 2022).

•	 A second booster recommended 
for individuals aged ≥ 50 years, 
with an option for those aged 
30–49 years (July 2022).

•	 Booster dose recommended for 
children aged 5–11 years with 
severe immunocompromise, 
disability or complex/multiple 
health conditions (October 2022).
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A.3 Charts of historical national notification data: selected vaccine preventable diseases
Figure A.2: Notifications of diphtheria, 1917 to 2022,a,b Australia 

a	 Source: Hall R.318 

b	 Data are reported by calendar year for 1917–1963 and 1970–2022 and by financial year for 1963/1964–1969/1970. 

Figure A.3: Notifications of Haemophilus influenzae type b, 1991 to 2022,a Australia 

a	 Source: National Notifiable Diseases Surveillance System; Hall R.318 
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Figure A.4: Notifications of hepatitis A, 1952 to 2022,a,b Australia 

a	 Source: National Notifiable Diseases Surveillance System; Hall R.318 

b	 Data are reported by calendar year for 1952–1963 and 1970–2022 and by financial year for 1963/1964–1969/1970. 

Figure A.5: Notifications of measles, 1917 to 2022,a,b Australia 

a	 Source: National Notifiable Diseases Surveillance System; Hall R.318 

b	 Data are reported by calendar year for 1917–1963 and 1970–2022 and by financial year for 1963/1964–1969/1970. 
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Figure A.6: Notifications of meningococcal disease (invasive), 1949 to 2022,a,b Australia 

a	 Source: National Notifiable Diseases Surveillance System; Hall R.318 

b	 Data are reported by calendar year for 1949–1963 and 1970–2022 and by financial year for 1963/1964–1969/1970. 

Figure A.7: Notifications of mumps, 1932 to 2022,a,b Australia 

a	 Source: National Notifiable Diseases Surveillance System; Hall R.318 

b	 Data are reported by calendar year for 1932–1963 and 1970–2022 and by financial year for 1963/1964–1969/1970. 
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Figure A.8: Notifications of pertussis, 1917 to 2022,a,b Australia

a	 Source: National Notifiable Diseases Surveillance System; Hall R.318 

b	 Data are reported by calendar year for 1917–1963 and 1970–2022 and by financial year for 1963/1964–1969/1970. 

Figure A.9: Notifications of poliomyelitis, 1917 to 2022,a,b Australia

a	 Source: National Notifiable Diseases Surveillance System; Hall R.318 

b	 Data are reported by calendar year for 1917–1963 and 1970–2022 and by financial year for 1963/1964–1969/1970. 
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Figure A.10: Notifications of rubella, 1942 to 2022,a,b Australia

a	 Source: National Notifiable Diseases Surveillance System; Hall R.318 

b	 Data are reported by calendar year for 1942–1963 and 1970–2022 and by financial year for 1963/1964–1969/1970. 

Figure A.11: Notifications of tetanus, 1922 to 2022,a,b Australia

a	 Source: National Notifiable Diseases Surveillance System; Hall R.318 

b	 Data are reported by calendar year for 1922–1963 and 1970–2022 and by financial year for 1963/1964–1969/1970. 
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