
Communicable Diseases Intelligence

Volume 32   Supplement  June 2008

VACCINE PREVENTABLE DISEASES AND VACCINATION COVERAGE IN 
ABORIGINAL AND TORRES STRAIT ISLANDER PEOPLE,

AUSTRALIA, 2003 TO 2006

National Centre for Immunisation Research and 
Surveillance of Vaccine Preventable Diseases



© Commonwealth of Australia 2008

ISBN: 1-74186-598-0
Online ISBN: 1-74186-599-9
Publications Number: P3 -3829

This work is copyright. Apart from any use as permitted under the Copyright Act 1968, no part may be reproduced by any 
process without prior written permission from the Commonwealth. Requests and inquiries concerning reproduction and rights 
should be addressed to the Commonwealth Copyright Administration, Attorney General’s Department, Robert Garran Offi ces, 
National Circuit, Barton ACT 2600 or posted at http://www.ag.gov.au/cca

Communicable Diseases Intelligence aims to diseminate information on the epidemiology and control of communicable 
diseases in Australia. Communicable Diseases Intelligence invites contributions dealing with any aspect of communicable 
disease epidemiology, surveillance or prevention and control in Australia. Submissions can be in the form of original articles, 
short reports, surveillance summaries, reviews or correspondence. Instructions for authors can be found in Commun Dis Intell 
2008;32:130–133.

Communicable Diseases Intelligence contributes to the work of the Communicable Diseases Network Australia 
(http://www.health.gov.au/cdna)

Editor
Krissa O’Neil

Editorial and Production Staff
Paul Roche, Conan Liu, Alison Milton

Editorial Advisory Board
Jeremy McAnulty (Chair), Scott Cameron, Charles Guest, John Kaldor, Peter McIntyre, Charles Watson

Website
http://www.health.gov.au/cda

Subscriptions and contacts
Communicable Diseases Intelligence is produced every quarter by:
Surveillance Branch
Offi ce of Health Protection
Australian Government Department of Health and Ageing
GPO Box 9848, (MDP 6)
CANBERRA ACT 2601;
Telephone: +61 2 6289 2717
Facsimile: +61 2 6289 2600
Email: cdi.editor@health.gov.au

This journal is indexed by Index Medicus, Medline and the Australasian Medical Index

Disclaimer
Opinions expressed in Communicable Diseases Intelligence are those of the authors and not necessarily those of the 
Australian Government Department of Health and Ageing or the Communicable Diseases Network Australia. Data may be 
subject to revision.

WARNING: Aboriginal and Torres Strait Islander peoples are warned that the following publication may 
contain images of deceased persons.

Printed by Union Offset, Canberra



VACCINE PREVENTABLE DISEASES AND VACCINATION 
COVERAGE IN ABORIGINAL AND TORRES STRAIT ISLANDER 

PEOPLE, AUSTRALIA 
2003 TO 2006

This report was prepared at the National Centre for Immunisation 

Research and Surveillance of Vaccine Preventable Diseases (NCIRS) by:

Robert Menzies

Caroline Turnour

Clayton Chiu

Peter McIntyre

University of Sydney
Royal Alexandra Hospital for Children

Communicable Diseases Intelligence
Australian Government Department of Health and Ageing

NCIRS is a collaborating unit of the 
Australian Institute of Health and Welfare



CDI Vol 32 Supplement 2008 Si

Cont’d next page

Contents

Acknowledgements S1

Executive summary S2

Introduction S3

Methods S4

Vaccine preventable diseases data S4
Notifications S4
Hospitalisations S4
Deaths S5
Calculations and statistical methods S5

Vaccination coverage data S6

Data quality and notes on interpreting data S7
Indigenous identification S7
Notifications S7
Hospitalisations S8
Deaths S8
Vaccination coverage data S8
Aboriginal and Torres Strait Islander population estimates S9

Results S10

Haemophilus influenzae type b disease S10
Distribution by Indigenous status and age S10
Comment S10

Hepatitis A S12
Distribution by Indigenous status and age S12
Comment S14

Hepatitis B (acute) S15
Distribution by Indigenous status and age S15
Comment S17

Influenza and pneumonia S18
Distribution by Indigenous status and age S18
Comment S20

Measles S21
Distribution by Indigenous status S21
Comment S21

Meningococcal disease S23
Distribution by Indigenous status and age S23
Comment S24

Pertussis S27
Distribution by Indigenous status and age S27
Comment S29

Pneumococcal disease S30
Distribution by Indigenous status and age S30
Comment S32

Varicella S34
Distribution by Indigenous status and age S34
Comment S34



Sii CDI Vol 32 Supplement 2008

Contents, continued

Vaccination coverage S37

The Australian Standard Vaccination Schedule/National Immunisation Program 
2003 to 2006 S37

Children S37
Adolescents S37
Adults S37
Additional or specific recommendations for Aboriginal and Torres Strait Islander people S37

Vaccination coverage estimates from the Australian Childhood Immunisation 
Register for Aboriginal and Torres Strait Islander versus other children S39

Calculating vaccination coverage estimates from the Australian Childhood 
Immunisation Register S39
Fully vaccinated children S39
Individual vaccines or antigens S40

Vaccination coverage estimates from the National Aboriginal and  Torres Strait
Islander Health Survey and National Health Survey for Indigenous and 
non-Indigenous adults S42

Prevalence of risk factors for which influenza and/or pneumococcal vaccination were 
recommended in Aboriginal and Torres Strait Islander adults aged less than 50 years S42
Coverage of influenza and pneumococcal vaccination in Aboriginal and Torres Strait 
Islander adults S42

Comment S45

Discussion S46
Vaccination coverage S46
Impact S46

Appendix A. Summary of notifications in Australia, for vaccine preventable diseases, 
2003 to 2006, by Indigenous status S48

Appendix B. Summary of hospitalisations and deaths in Australia, for vaccine 
preventable diseases, 2002 to 2005, by Indigenous status S49

Appendix C. List of health conditions of interest from the National Aboriginal and 
Torres Strait Islander Health Survey selected as indicators of prevalence 
of risk factors for which pneumococcal or influenza vaccination was recommended in 
Indigenous adults S50

Pneumococcal vaccination S50
Common long-term medical risk conditions of interest S50
Alcohol consumption at at-risk levels S51
Current smokers S52

Influenza vaccination S52
Common long-term medical risk conditions of interest S52
Asthma S53

Appendix D. Notifiable diseases definitions in use prior to 2004 S54

Appendix E. Additional tables on risk factor prevalence and vaccination coverage data S58

Abbreviations S63

References S64



CDI Vol 32 Supplement 2008 S1

 Vaccine preventable diseases and vaccination coverage of Indigenous Australians

Acknowledgements
We wish to acknowledge the following organisations for provision of data for this report:

The Surveillance Policy and Systems Section, Office of Health Protection, Australian Government Department 
of Health and Ageing, for data from the National Notifiable Diseases Surveillance System.

The Australian Institute of Health and Welfare, Hospitals Unit, Economics and Health Services Group, for 
data from the National Hospital Morbidity and Mortality databases.

The National Centre for Aboriginal and Torres Strait Islander Statistics, Australian Bureau of Statistics, for 
vaccination coverage data from the National Aboriginal and Torres Strait Islander Health Survey 2004–05 
and National Health Surveys 2001 and 2004–05.

The Health Insurance Commission, for vaccination coverage data from the Australian Childhood 
Immunisation Register.

Thanks to the following for comments on drafts:

Dr Sophie Couzos, Ms Heather Cook, Mr Peter McGinnes, Dr Shelley Deeks, Ms Kirrily Harrison and The 
National Advisory Group on Aboriginal and Torres Strait Islander Health Information and Data.

Thanks also to Han Wang and Dr Amy Glasswell for assistance with data analysis, and Donna Armstrong 
for editing the final manuscript.

Caroline Turnour was a trainee with the NSW Health Public Health Officer Training Program while at the 
National Centre for Immunisation Research and Surveillance of Vaccine Preventable Diseases (NCIRS).

NCIRS is supported by The Australian Government Department of Health and Ageing, the NSW Department 
of Health and The Children’s Hospital at Westmead.



S2 CDI Vol 32 Supplement 2008

Vaccine preventable diseases and vaccination coverage of Indigenous Australians

Executive summary

This, the second report on vaccine preventable diseases and vaccination coverage in Aboriginal and Torres 
Strait Islander people, brings together the relevant sources of routinely collected data on vaccine preventable 
diseases – notifications, hospitalisations, deaths, and childhood and adult vaccination coverage. As a result 
of continued improvements in the collection of data on Indigenous status, this second report is considerably 
more comprehensive, with data available from more jurisdictions, and more detailed presentation, including 
time trends and vaccination coverage by jurisdiction.

Vaccination coverage data provide evidence of successful program delivery and highlight some areas for 
improvement. For universally funded vaccines in children, coverage is similar in Indigenous and non-Indig-
enous children by 24 months of age. However, delayed vaccination is more common in Indigenous children, 
with 6%–8% fewer children fully vaccinated at 12 months of age. More timely vaccination, particularly within 
the first six months of life, is particularly important in reducing the disproportionate burdens of disease due 
to pertussis and Haemophilus influenzae type b (Hib).

For vaccination programs targeted specifically at Aboriginal and Torres Strait Islander children and adults, cov-
erage is substantially lower than for those programs targeted at all Australians. This is true for hepatitis A and 
polysaccharide pneumococcal vaccine for children, and influenza and polysaccharide pneumococcal vaccine for 
adults. Targeted vaccination programs present a particular challenge for health services in urban areas.

Nevertheless, the impact of vaccination programs in preventing disease and reducing the disparity of disease 
burden between Aboriginal and Torres Strait Islander and non-Indigenous people has been substantial. 
This is evident in data on notifications, hospitalisations and deaths. Diseases which, in the past, have had 
devastating and often disproportionately high impact on Indigenous people, such as diphtheria, measles, 
poliomyelitis, smallpox and tetanus, are now completely or almost completely absent from Australia.

Hepatitis B infection, another disease responsible for high levels of infection and substantial serious illness and 
death in the pre-vaccine era, is also now well controlled in age groups eligible for vaccination.

Although invasive Hib disease is now rare in Australia since the introduction of vaccination in 1993, higher 
rates of disease persist in Aboriginal and Torres Strait Islander children. More research is needed into the 
contribution of environmental factors, delayed vaccination and vaccine failure to this continued disparity.

Hepatitis A has disproportionately affected Aboriginal and Torres Strait Islander children in the past. 
Vaccination programs in north Queensland and in various other countries have been very successful in reduc-
ing the burden of hepatitis A. It is too early to assess the impact of the vaccination program for Aboriginal and 
Torres Strait Islander children that commenced in regions outside north Queensland in November 2005.

For some other diseases the situation is more complicated. The substantial impact of the national meningococcal 
C vaccination program since 2003 is evident in this report, although the higher proportion of non-vaccine pre-
ventable serotype B disease in Aboriginal and Torres Strait Islander people underlines the need for a new vaccine 
to cover this serotype.

Pneumonia remains the most important communicable disease contributor to premature mortality in 
Aboriginal and Torres Strait Islander people of all ages. In young Indigenous adults, the eightfold higher 
rate of hospitalisation compared with their non-Indigenous peers, and the 11-fold higher rate of invasive 
pneumococcal disease, suggest the need for more widespread use of influenza and pneumococcal vaccines 
in this age group. Current coverage for Indigenous 15–49 year olds, where influenza and pneumococcal 
vaccines are funded only for those with risk factors, is low even though some 70% of this age group have one 
or more risk factors.

Overall, the data presented in this report provide powerful evidence for the impact of vaccines in reducing 
disease in Aboriginal and Torres Strait Islander people, and also point to areas for further improvement. 
Immunisation programs are an example of how preventive health programs in general can be enhanced to 
close the gap in morbidity and mortality between Indigenous and non-Indigenous Australians.
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Introduction

This is the second report on vaccine preventable diseases and vaccination coverage in Aboriginal and Torres 
Strait Islander people. The first, published in 2004, covered data from 1999 to 2002.1

Documented improvements in the quality of Indigenous status data, noted in previous publications1,2 and 
further documented in this report, have enabled this report to be substantially more comprehensive. The 
report includes notifiable disease data from five jurisdictions, up from four in the previous report, hospi-
talisation data by year for the first time, as well as vaccination coverage data from the Australian Childhood 
Immunisation Register and National Aboriginal and Torres Strait Islander Health Survey. Coverage data is 
reported for individual jurisdictions for the first time.

This report is modelled on two other regularly published national reports. It provides a comparison between 
Indigenous and non-Indigenous people not available in the Vaccine Preventable Diseases and Vaccination 
Coverage in Australia reports3–5 produced by the National Centre for Immunisation Research and Surveillance 
(NCIRS), and detailed data on vaccine preventable disease and vaccination coverage not available in the 
The Health and Welfare of Australia’s Aboriginal and Torres Strait Islander Peoples reports6–8 produced by the 
Australian Institute of Health and Welfare (AIHW) and the Australian Bureau of Statistics (ABS). Data are 
provided for all diseases and vaccines included in the National Immunisation Program (NIP) for the period 
of analysis. Individual chapters are provided for those diseases responsible for a substantial burden of illness 
during the period. Data on diseases with very few or no cases are in the summary tables in Appendices A 
and B. Data on rotavirus and human papillomavirus are not included, as these vaccines were not included in 
the NIP during the period.

The aim of this report is to make available recent data from routinely collected sources, along with informed 
commentary, to facilitate service delivery, policy development and further research on the prevention of vac-
cine preventable diseases in Aboriginal and Torres Strait Islander people. The primary audience is health 
professionals. In the near future, a summary publication targeted at health workers in the Aboriginal com-
munity controlled sector will also be developed.
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Methods

The methods used in this report are adapted from the first Vaccine Preventable Diseases and Vaccination 
Coverage in Aboriginal and Torres Strait Islander People, Australia, 1999 to 2002 report.1

Vaccine preventable diseases data

Three sources of routinely collected data were used for this report. Notification data were obtained from 
the National Notifiable Diseases Surveillance System (NNDSS), hospitalisation data from the Australian 
Institute of Health and Welfare National Hospital Morbidity Database, and mortality data from the AIHW 
Mortality Database.

In this report, Indigenous status consists of two categories: ‘Indigenous’ which records whether a person is 
identified as being of Aboriginal or Torres Strait Islander origin, and a composite category, ‘other’, which 
includes those recorded as non-Indigenous and those listed as ‘not stated/inadequately described’.2

Notifications

The NNDSS database was established in its current form in 1991, and includes information about cases 
of vaccine preventable diseases (VPDs) reported by laboratories and health workers to state and territory 
authorities under their public health legislation.

State and territory notification criteria are based on the National Health and Medical Research Council 
(NHMRC) surveillance case definitions.9 However, historically, application of these definitions has differed 
between jurisdictions, with some using the 1994 NHMRC case definitions as written (e.g. South Australia 
and Western Australia) and others using their own definitions (e.g. New South Wales and Victoria). In 
September 2003, new national case definitions for notifications reported to NNDSS were endorsed by the 
Communicable Diseases Network Australia.10 All the jurisdictions included in this report implemented the 
new definitions in January 2004, except New South Wales which commenced in August 2004.

Disease notifications for cases with a date of diagnosis between 1 January 2003 and 31 December 2006 (four 
years), as at May 2007, are included in this report. Previous reports analysed notifications by date of onset as 
collected from the clinical history, where available, or the specimen collection date for laboratory-reported 
cases. As of mid 2005, a date of diagnosis field was generated for all NNDSS records. Date of diagnosis is 
determined using an algorithm whereby the earliest date in the fields date of onset, date of specimen, date of 
notification and date notification received (the only compulsory date field) is selected.11

The variables extracted for analysis for every disease were: date of diagnosis, Indigenous status, age at onset, 
and the state or territory from which the notification was received. Following an assessment of the com-
pleteness of the Indigenous status field (see below), notifications were included for New South Wales, the 
Northern Territory, South Australia, Victoria and Western Australia.

Detailed notification data are presented for Haemophilus influenzae type b (Hib) disease, hepatitis A, acute 
hepatitis B, measles, meningococcal disease, pertussis, and pneumococcal disease. For VPDs with few or 
no notifications in the period (diphtheria, mumps, polio, rubella and tetanus), data are not presented in the 
results section but summary data are presented in Appendix A. Varicella data are not presented as they are 
available only for part of the relevant period (2006), and neither rotavirus nor HPV is included as they were 
not nationally notifiable and a vaccine was not available in the period covered by this report. Data are not 
provided for influenza notifications due to the low level of completeness of the Indigenous status field.

Hospitalisations

The AIHW National Hospital Morbidity Database has received administrative, demographic and clinical 
information about patients admitted to public and private hospitals in Australia since 1993. Data are received by 
financial year of separation (discharge). The three most recent years for which data were available (2002/2003, 
2003/2004, 2004/2005) are included in this report. Following AIHW recommendations on Indigenous 
identification data, only five states are included: New South Wales, the Northern Territory, Queensland, 
South Australia and Western Australia.2 New South Wales hospitalisations have been included for the first 
time, following the demonstration of satisfactory rates of recording Indigenous status in hospitalisations in 
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2004–2005, and comparable reporting rates in the previous three years (Dr Fadwa Al-Yaman, AIHW, per-
sonal communication, October 2007). Trends over time for each disease for the years 1999/2000 to 2004/2005 
include data from only the four jurisdictions where Indigenous status has been demonstrated as satisfactory 
over the whole period – the Northern Territory, Queensland, South Australia and Western Australia.

Data were extracted based on the International Statistical Classification of Diseases and Related Health 
Problems, 10th Revision, Australian Modification (ICD-10-AM). Eligible separations included those with 
the code of interest listed in the principal diagnosis (the diagnosis chiefly responsible for the admission of 
the patient to hospital) or in any other diagnosis field. For acute hepatitis B, only principal diagnoses were 
included, consistent with previous practice.12

The variables extracted for analysis were: age at admission, state or territory of residence, Indigenous status, 
year of separation, and causes of admission (principal and other diagnoses – up to 31 diagnoses were recorded 
for each admission).

Detailed hospitalisation data are presented for hepatitis A, acute hepatitis B, influenza and pneumonia, mea-
sles, meningococcal disease, pertussis, pneumococcal disease and varicella. Separation data are not presented 
in the results section for those VPDs with few or no separations during the period (diphtheria, mumps, polio, 
rubella, tetanus); summary data are presented in Appendix B. No hospitalisation data are presented for 
invasive Hib disease as no type-specific code exists.

Deaths

Death data were obtained from the AIHW Mortality Database. These data are supplied annually to the 
AIHW from the Registrars of Births, Deaths and Marriages in each state and territory via the Australian 
Bureau of Statistics. Deaths include those in Australian waters as well as on Australian soil, whereas ABS 
published data exclude deaths in Australian waters. Since 1997, the International Classification of Diseases, 
10th Revision (1992) (ICD-10) has been used to identify the cause of death. Although multiple causes of 
death have been recorded since 1997, this report included only those where the underlying cause of death was 
recorded as the disease of interest.

Deaths analysed in this report were for the three most recent years for which data were available (2003, 
2004, 2005). The variables extracted for each death were: underlying cause, age, year the death was reported, 
Indigenous status, and state or territory in which the death was recorded.

Following previous practice,3 mortality data were analysed only for those jurisdictions that met criteria for 
reliable reporting of Aboriginal and Torres Strait Islander deaths (the Northern Territory, Queensland, South 
Australia and Western Australia). For diseases in the results section, numbers of deaths are presented by age 
group. For those VPDs not included in the results section (diphtheria, mumps, polio, rubella and tetanus), 
summary data are provided in Appendix B.

Calculations and statistical methods

Incidence rates in Aboriginal and Torres Strait Islander people were calculated using the low series of ABS 
experimental estimates and projections, Aboriginal and Torres Strait Islander Australians, 30 June 1991 to 
20 June 2009, for the relevant jurisdictions, from the 2001 Census. Incidence rates for other (presumed non-
Indigenous) persons were calculated using as the denominator the total ABS-estimated resident population 
for the relevant jurisdictions as at June of that year, minus the relevant jurisdiction’s Aboriginal and Torres 
Strait Islander population.

Direct standardisation is used to calculate rates for all ages combined, using the ABS 2005 population esti-
mates. For hospitalisation data, the mid-year population estimate for the first half of the financial year was 
used as the denominator; for example, the June 2002 population estimate was used to calculate rates for 
2002/2003.

A rate ratio for Indigenous versus other persons was calculated for each disease, with age-specific rate ratios 
where appropriate. All rates are presented as average annual rates per 100,000 total population or population 
by age group, as appropriate.
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The 95% confidence intervals for rates were calculated from the Poisson distribution of the number of cases. 
For rate ratios, 95% confidence intervals were calculated using the method of Rothman,13 and regarded as 
statistically significant if confidence intervals did not overlap 1.0.

Confidence intervals for age-standardised rates used the method of Draper.14

Vaccination coverage data

Data on vaccination coverage were provided by Medicare Australia from the Australian Childhood 
Immunisation Register (ACIR). Data on adults from the 2004–05 National Aboriginal and Torres Strait 
Islander Health Survey (NATSIHS), and 2004–05 and 2001 National Health Surveys (NHS) were pro-
vided by the National Centre for Aboriginal and Torres Strait Islander Statistics of the Australian Bureau of 
Statistics.

The ACIR is administered by Medicare Australia for the Australian Government Department of Health and 
Ageing, and records the vaccination service details of children aged less than 7 years from data supplied by 
vaccination service providers. Vaccination coverage estimates derived from ACIR data have been reported in 
Communicable Diseases Intelligence since early 1998. The methodology for calculating cohort-based vaccina-
tion coverage from the ACIR was published with the first coverage estimates in 1998.15 Using this method, 
a cohort of children is defined by date of birth in three-month groups, the first cohort being born between 1 
January 1996 and 31 March 1996. The vaccination status of each cohort is assessed at the three key milestones 
of 12 months, 24 months and 72 months of age. Coverage is measured several months after the due date for 
completion of each milestone, to allow for delayed notification to the ACIR. To minimise duplicate records, 
the cohort includes only children enrolled with Medicare (approximately 99% of children). When multiple 
doses are required, it is assumed that notification of receipt of a later vaccine dose implies receipt of earlier 
doses (‘third-dose assumption’).15,16

The reporting of Indigenous status has improved markedly in recent years so that, by 2005, 95% of the ABS-
estimated cohort of Aboriginal and Torres Strait Islander babies were recorded as such on the ACIR, with a 
minimum of 75% across jurisdictions.17 Variations in Indigenous status reporting rates were also shown to 
have little impact on coverage estimates,17 with the estimates produced in 2003, when the ACIR included only 
50% of the ABS-estimated cohort, comparable with the estimates from a household survey in Queensland.18 
Coverage for the 72 month milestone is presented for the first time in this report, as the ACIR now includes 
approximately 80% of the ABS-estimated Aboriginal and Torres Strait Islander cohort for this age group.

The methodology for the survey and for calculating vaccination coverage estimates in the 2004–05 National 
Aboriginal and Torres Strait Islander Health Survey have been published.19 The 2004–05 NATSIHS was con-
ducted in private dwellings selected throughout Australia, including remote areas. Information was obtained 
from both adults and children (0–17 years) in the selected households. The NATSIHS sample was combined 
with Aboriginal and Torres Strait Islander Australians enumerated as part of the 2004–05 NHS to provide 
a total sample of 10,439 Indigenous persons. It should be noted that Aboriginal and Torres Strait Islander 
children from remote areas, except for those aged 15–17 years, were not surveyed regarding vaccination, and 
Indigenous adults from remote areas were only asked a limited set of survey questions regarding vaccina-
tion. Remote areas are defined as those living in areas of remoteness classified as ‘Remote Australia’ or ‘Very 
Remote Australia’ according to the Australian Standard Geographic Classification used by the Australian 
Bureau of Statistics.

Vaccination status information was collected by face-to-face interviews. Adult respondents (aged 18 years 
or more) from both non-remote and remote areas were asked whether they had been vaccinated against 
pneumococcal disease in the last five years and against influenza in the last 12 months. The same questions 
were asked in the National Health Survey 2001.

Compared with the Indigenous supplementary component of the 2001 NHS, new vaccination information 
that was collected in the 2004–05 NATSIHS included influenza and pneumococcal vaccination status in 
Indigenous people aged 15–49 years in both non-remote and remote areas (in addition to adults aged 50 years 
or more).
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Data collected through the NATSIHS on the prevalence of risk factors for which the influenza and 
pneumococcal vaccine were recommended in Aboriginal and Torres Strait Islander people aged 15–49 years20 
were also obtained. Appendix C lists the conditions that were selected as representing those risk factors.

Data quality and notes on interpreting data

Comparisons between the notification, hospitalisation and death databases should be made with caution 
as they differ in their purposes, reporting mechanisms and accuracy. To provide the most recent informa-
tion available, and to account for the varied reporting formats, different time periods have been reviewed 
for each dataset. Due to variations in data quality, data from different jurisdictions have been included for 
notifications compared with hospitalisations and deaths, while data from all jurisdictions were used for vac-
cination coverage. As there were no unique identifying codes to link records for the same individual across 
databases, and because of differences in the accuracy of each database, it was not possible to analyse deaths 
and hospitalisations as a subset of notifications.

Comparing data from different collections is therefore problematic and should take account of the various 
factors outlined below.

Indigenous identification

The quality of Aboriginal and Torres Strait Islander health statistics depends on the accuracy of Indigenous 
population estimates and the level of completeness and accuracy of reporting achieved in the collection of 
Indigenous status for the condition of interest. Considerable work has been done in recent years on assessing 
and improving the quality of Aboriginal and Torres Strait Islander statistics in national, state and territory 
administrative data collections.2,8,17 More work is needed to improve the quality of the data, as large variations 
in quality exist between data collections, and, within the same data collections, there are variations between 
jurisdictions and over time.

Notifications

Indigenous identification

The proportion of notifications lacking identification of Indigenous status were analysed by jurisdiction, 
year and disease. Adequate levels of completeness of Indigenous status identification between 2003 and 2006 
were defined as at least 60% for a substantial majority of the diseases analysed. This level of completeness 
was achieved for New South Wales, the Northern Territory, South Australia, Victoria and Western Australia. 
After establishing that notification incidence estimates were not dominated by any one of these five jurisdic-
tions of interest (data not shown), estimates are presented for the five jurisdictions combined. While the first 
report covering the period 2000 to 2002 excluded Victorian notification data, data completeness for this state 
between 2003 and 2006 substantially improved to be above the 60% threshold for all diseases except pertussis. 
Indigenous status was reported for approximately 50% of pertussis notification data for New South Wales and 
Victoria. Additional caution is therefore needed when analysing pertussis notification rates. The accuracy of 
Indigenous identification within the notification system has not been validated and therefore the possibility 
that some misreporting might have occurred should be considered in interpreting the data.

As a high proportion of influenza notifications lacked identification of Indigenous status in all states and 
territories, other than the Northern Territory, influenza was excluded from further analysis.

Other issues

A major limitation of the notification data is that, for most diseases, they represent only a proportion of the 
total cases occurring in the community, i.e. only those cases for which health care was sought and a diagnosis 
made, followed by a notification to health authorities.11 This proportion may vary between diseases and over 
time, with infections diagnosed by a laboratory test more likely to be notified. States and territories may 
have varying reporting requirements by medical practitioners, laboratories and hospitals. Under-reporting 
of notifiable diseases by doctors and from hospitals has been documented in Australia21 and this may vary 
between jurisdictions.22
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Hospitalisations

Indigenous identification

Aggregated hospital separation data for New South Wales, the Northern Territory, Queensland, South 
Australia and Western Australia are used in this report. These aggregate data cover hospital use for a majority 
(60%) of the Aboriginal and Torres Strait Islander Australian population. It should be noted that the data from 
these five jurisdictions do not necessarily represent the national picture, as their hospital experiences will not 
necessarily be representative of Aboriginal and Torres Strait Islander people living in the other jurisdictions.2 
Jurisdictional differences in data quality, including the degree of Indigenous under-identification, should also 
be considered when interpreting the results.2

The analysis of hospitalisation rates over time should also be interpreted with caution, as hospitalisation rates 
for Aboriginal and Torres Strait Islander patients may be affected to a varying degree by improved identifica-
tion over the period being analysed.2

Other issues

Recorded hospitalisations generally represent only the most severe end of the morbidity spectrum, so the 
ability of ICD codes to capture infectious disease-related morbidity varies between diseases. It must also be 
noted that the hospitalisation database contains a record for each admission, which means that there are 
separate records for each readmission or inter-hospital transfer. This is unlikely to have a major impact on 
the numbers reported for most diseases reviewed, as they are acute illnesses. For hospitalisations where the 
code of interest was not the principal diagnosis, the code of interest will have been recorded as a co-morbidity 
(additional or secondary diagnosis), the relative importance of which cannot be gauged.

Deaths

Indigenous identification

The accuracy of reporting Indigenous status on deaths has been previously evaluated by comparing the 
reported number with an expected, or predicted, number of Aboriginal and Torres Strait Islander deaths.8 
Reporting was found to be acceptable for deaths in 1997–1999 in the Northern Territory, Queensland, South 
Australia and Western Australia. Following previous practice,8 reported deaths from these four jurisdictions 
only have been presented in this report. These combined rates may still underestimate Aboriginal and Torres 
Strait Islander death rates due to under-reporting, and the validity of the Indigenous status data has not been 
assessed. Mortality rates of Aboriginal and Torres Strait Islander people reported here may not be representa-
tive of mortality in the other four jurisdictions.

Other issues

Mortality data were analysed by year of registration rather than by year of death, thereby avoiding incomplete 
data for the latest available year. In recent years, less than 5% of deaths in a particular calendar year are 
registered in the subsequent year,23 with the bulk comprising that calendar year’s December deaths.

Vaccination coverage data

Indigenous status identification in the Australian Childhood Immunisation Register

In contrast with the previous report,1 in which ACIR vaccination coverage data were reported only from 
selected jurisdictions due to data quality issues with Indigenous status identification, data from all jurisdic-
tions have been used in this report. Rank and Menzies17 showed that the reporting of Indigenous status in 
the ACIR had improved from 42% of the estimated national cohort of Aboriginal and Torres Strait Islander 
children aged 12–14 months in 2002 to 95% in 2006. With the exception of South Australia (where complete-
ness remained at 72%–77%), Indigenous status identification was greater than 90% of expected levels in all 
jurisdictions by 2005, with the greatest improvement between 2003 and 2004 for most jurisdictions. This 
probably resulted from several initiatives during this period that improved recording of Indigenous status in 
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the ACIR. These included promotional efforts for reporting of Indigenous status, commencement of regular 
transfer of demographic data from Medicare to ACIR, and commencement of transfer of data from some 
jurisdictional immunisation registers to ACIR.

The use of ACIR coverage estimates for Aboriginal and Torres Strait Islander children relies on the assump-
tion that, in addition to the completeness of recording, the recorded Indigenous status is valid. While the 
validity of the data has not been formally assessed, two lines of evidence support it. First, previous analysis has 
found that children reported as Indigenous on the ACIR were more likely to have been reported as receiving 
vaccines recommended only for Aboriginal and Torres Strait Islander children1, and secondly, that the cover-
age estimates were similar to those obtained through a face-to-face survey supported by written records.18

Records with no data on Indigenous status have been classified as non-Indigenous for the purpose of this 
analysis.

General under-reporting in the Australian Childhood Immunisation Register

General limitations of data available from the ACIR must be considered when estimating vaccination cov-
erage. A study conducted in 2001 found that the ACIR underestimated overall Australian immunisation 
coverage by 2.7% at 12 months of age and by 5% at 24 months of age.24 Coverage is calculated only for children 
registered on Medicare; however, data have shown that, by the age of 12 months, practically all Australian 
children have been registered with Medicare (Kathi Williams, Health Insurance Commission, personal com-
munication, April 2004).

Validity of reported vaccination status in the National Aboriginal and Torres Strait Islander Health 
Survey

Vaccination status data were collected by patient recall only. For adult vaccinations, some respondents were unfa-
miliar with the term ‘pneumococcus’, and some were confused between the influenza and pneumococcal vaccina-
tions. However, it was found this mainly applied to persons who had not had either vaccination and that those 
who had been vaccinated could generally report with certainty.19 The validity of self-reported vaccination status in 
elderly individuals has been shown to be higher for receipt of influenza vaccine within 12 months than for receipt 
of pneumococcal vaccine within the previous five years. Population coverage estimates for influenza vaccine using 
self-report have generally been slightly higher than provider-validated estimates (1%–10%).25 For pneumococcal 
vaccine the differences have been more variable, but self-reported estimates have generally been lower than vali-
dated estimates by around 10%.25 Validity has not been assessed in Indigenous or remote populations.

Risk factor prevalence information from the 2004–05 National Aboriginal and Torres Strait Islander 
Health Survey

While data from the 2004–05 NATSIHS enable, to a certain extent, estimation of the prevalence of risk fac-
tors for which the influenza and pneumococcal vaccine were recommended in Aboriginal and Torres Strait 
Islander people aged 15–49 years,20 the survey was not primarily designed for collecting this information. Due 
to the questionnaire design, the classification of responses and the necessary data aggregation procedures 
undertaken by the ABS, conditions included in the prevalence estimates in this report do not exactly match the 
vaccination recommendations. Some specific conditions on the recommendation list could not be individu-
ally selected and included (e.g. cerebrospinal fluid leak, organ transplant recipients, chronic suppurative lung 
diseases), and chronicity and severity of some conditions (e.g. asthma) could not be differentiated. Overall, 
the selected list of conditions would probably provide the lower-end estimate of the true prevalence.

Aboriginal and Torres Strait Islander population estimates

Estimation of the size and age composition of the Aboriginal and Torres Strait Islander population is difficult. 
Increases in census counts of Aboriginal and Torres Strait Islander people between 1966 and 1996 are far 
greater than can be explained by simple demographic factors (births minus deaths).26 Other factors thought 
to be important include changes in: the propensity to identify as Aboriginal and Torres Strait Islander in the 
Census; the proportion of children with only one Aboriginal and Torres Strait Islander parent identified as 
Indigenous; and Census enumeration procedures.6,8,26

In this report, Australian Bureau of Statistics experimental estimates and projections low series, Aboriginal 
and Torres Strait Islander Australians population figures, based on 2001 Census data, are used.
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Results

Haemophilus influenzae type b disease

Haemophilus influenzae is a Gram-negative bacterium which occurs in both encapsulated and unencapsulated 
forms. It is a commensal of the nasopharynx, especially in young children. Before Hib vaccines became avail-
able, one encapsulated serotype, type b (Hib), caused at least 95% of invasive disease due to H. influenzae in 
children.27,28 Prior to the introduction of Hib vaccination, the most common manifestation of invasive Hib 
disease was meningitis, with children aged less than 18 months most at risk.27,28 Aboriginal and Torres Strait 
Islander children had a particularly elevated risk of Hib meningitis, with rates among the highest recorded 
anywhere in the world, but rarely developed epiglottitis.29 Survivors of Hib meningitis commonly had neu-
rological sequelae such as deafness and intellectual impairment.27,28 Epiglottitis was the other major category 
of infection, most often occurring in children over the age of 18 months. Other manifestations of Hib disease 
include cellulitis, septic arthritis, pneumonia, pericarditis, osteomyelitis and septicaemia.

Case definitions
Notifi cations

National defi nition from January 2004:10

Isolation of a. Haemophilus infl uenzae type b (Hib) from a normally sterile site where typing has been confi rmed at 
an approved reference laboratory; or

Detection of Hib antigen in cerebrospinal fl uid when other laboratory parameters are consistent with meningitis.b. 

(See Appendix D for pre-2004 defi nition)

Hospitalisations and deaths

Hospitalisations and deaths were not analysed as there are no ICD-10-AM/ICD-10 codes which specify Hib as a c. 
causative organism, as opposed to Haemophilus infl uenzae (type unspecifi ed).

Distribution by Indigenous status and age

Of the total 51 notifications of invasive Hib disease recorded in New South Wales, the Northern Territory, 
South Australia, Victoria and Western Australia over the four years between 2003 to 2006, 10 (24%) were 
identified as occurring in Aboriginal and Torres Strait Islander people (Table 1).

Children 0–4 years of age accounted for 22 (43%) of all the Hib notifications and, of these, seven (32%) were 
identified as Aboriginal and Torres Strait Islander, with a rate of 4 per 100,000 (Table 1).

The overall Indigenous to non-Indigenous notification rate ratio was 8.8:1 and statistically significantly above 
1.0 overall and in both age groups, highest in the 0–4 year age group (11 per 100,000, Table 1).

Comment

The Hib immunisation program in Australia commenced in April 1993, with catch-up immunisation for 
children up to 5 years of age from July 1993. Until June 2000, Aboriginal and Torres Strait Islander children 
were scheduled to receive a different Hib vaccine (conjugated to the outer membrane of Neisseria meningitidis 
type C, PRP-OMP) than other children who received a vaccine conjugated to a mutant diphtheria toxin 
(CRM197). The OMP vaccine provides protection at an earlier age than other Hib vaccines. From June 
2000, all Australian children received PRP-OMP vaccine. In November 2005, a hexavalent combination vac-
cine (DTP-HepB-IPV-Hib) with PRP-T Hib component became available. From that time, Aboriginal and 
Torres Strait Islander children in the Northern Territory, Queensland, South Australia and Western Australia 
continued to receive the PRP-OMP vaccine, while non-Indigenous children and Indigenous children in 
other jurisdictions may receive either vaccine.
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Vaccination has had a striking impact on the incidence of Hib disease in the age groups targeted by immunisation 
programs, among both Aboriginal and Torres Strait Islander and non-Indigenous children.30 Compared with an 
incidence of 35–40 per 100,000 in non-Indigenous children and up to 280 per 100,000 in Indigenous children 
aged less than 5 years living in the Northern Territory,31 notification rates presented in this report (0.4 and 4, 
respectively, in 2003–2006) represent a reduction of 50– to 100-fold since vaccination was introduced.

While the number of cases decreased markedly, the proportion of total Hib disease cases occurring in 
Aboriginal and Torres Strait Islander people increased from around 7% before 199330 to 28% in 2000–2002.1 
However, there does not appear to have been further exacerbation of this disparity during the period covered 
in this report as there have been slight decreases, in comparison with the previous report, in the propor-
tion being Aboriginal and Torres Strait Islander (24%), in point estimates for the rate in Indigenous people 
(0.6/100,000 population/year vs 1.2) and in the Indigenous to non-Indigenous rate ratio (8.8:1 vs 9.7:1).

A similar pattern of substantially reduced incidence but widening disparity between rates in Indigenous and 
non-Indigenous populations was also seen in the United States32 and New Zealand.33 The disparity appears 
to have reduced in more recent data.32,34

Higher rates of Hib disease have been associated with crowded living conditions and consequent high levels 
of Hib colonisation in the nasopharynx. While there is no evidence of low vaccination coverage,18,31,34,35 it 
cannot be ruled out in some local areas. Sustained high coverage with PRP-OMP vaccine in areas of high 
incidence and improvements in environmental living conditions are needed to eliminate this disparity.

Hib vaccination has been very successful in preventing disease in Aboriginal and Torres Strait Islander children. The 
number of Hib cases continues to decline; however, Aboriginal and Torres Strait Islander people still record rates 
nearly nine times higher than people presumed to be non-Indigenous. This difference is greatest in children 0–4 years 
of age.

Table 1. Hib notifications, selected Australian states, 2003 to 2006, by age group and 
Indigenous status

Age group
(years)

Indigenous status Notifi cations* (2003–2006)
n Rate† Rate ratio

0–4 Indigenous 7 4.3
10.6

Other 15 0.4
5 and over Indigenous 3 0.3

5.6
Other 26 0.0

All ages‡ Indigenous 10 0.6
8.8

Other 41 0.1

* Notifi cations (New South Wales, the Northern Territory, South Australia, Victoria and Western Australia only) where the date of 
diagnosis was between 1 January 2003 and 31 December 2006.

† Average annual age-specifi c rate per 100,000 population.

‡ Rates for all ages combined are age-standardised to the Australian Bureau of Statistics Australian population estimates for 
2005.

 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).
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Hepatitis A

Acute infection with the hepatitis A virus (HAV), a picornavirus, presents a clinical spectrum from malaise 
and diarrhoea to acute hepatitis with jaundice to fulminant liver failure. Onset of symptoms is usually abrupt 
with fever, anorexia, malaise, nausea and abdominal discomfort followed by jaundice and dark urine.36,37 The 
single most important factor in determining the clinical presentation and outcome of HAV infection is age. 
Whilst only 10%–50% of infections acquired before the age of 5 years are symptomatic, 70%–95% of infected 
adults will show symptoms.38

Case definitions
Notifi cations

National defi nition from January 2004:10

Detection of anti-hepatitis A virus IgM antibody, in the absence of recent vaccination;a. 

or

Detection of hepatitis A virus by nucleic acid testing;b. 

or

Clinical hepatitis (jaundice and/or bilirubin in urine) without a non-infectious cause c. 
and an epidemiological link to a laboratory-confi rmed case.

(See Appendix D for pre-2004 defi nition)
Hospitalisations and deaths

The ICD-10-AM/ICD-10 codes B15 (hepatitis A) were used to identify hospitalisations and deaths.

Distribution by Indigenous status and age

Of the total 1,169 notifications of hepatitis A recorded in New South Wales, the Northern Territory, South 
Australia, Victoria and Western Australia over the four years from 2003 to 2006, 162 (14%) were identified as 
occurring in Aboriginal and Torres Strait Islander people (Table 2). For hospitalisations, 66 (11%) of the total 
581 cases were in Aboriginal and Torres Strait Islander people in the three-year period July 2002 to June 2005 
in New South Wales, the Northern Territory, Queensland, South Australia and Western Australia (Table 3).

Both notification and hospitalisation rates were highest among children aged 0–4 years identified as 
Aboriginal and Torres Strait Islander (34 and 12 per 100,000, respectively). Figure 1 illustrates the striking 
difference between young children and others when comparing notifications for Aboriginal and Torres Strait 
Islander and other people. All the hospitalisations and notifications aged 0–4 years that were recorded as 
Aboriginal and Torres Strait Islander were from the Northern Territory, Queensland, South Australia or 
Western Australia. Of the 55 notifications recorded as Aboriginal and Torres Strait Islander in that age group, 
9 (16%) were diagnosed in 2006.

The overall Indigenous to non-Indigenous rate ratio was 4.9:1 for notifications and 3.6:1 for hospitalisations 
and both ratios were statistically significantly above 1.0. In children aged 0–4 years, the rate ratios were higher 
and statistically significant, at 24 for notifications and 157 for hospitalisations. This excess morbidity falls 
sharply with age, with smaller but substantial Indigenous versus other rate ratios among children 5–14 years 
of age (7.5:1 for notifications, 9.5:1 for hospitalisations), decreasing to 3:1 or less from age 15 years.

Over the six-year period July 1999 to June 2005, the difference in hospitalisation rates for hepatitis A for 
Aboriginal and Torres Strait Islander and other people for all age groups has declined in both groups with a 
more marked decline in Indigenous rates (Figure 2). The higher rates in 1999/2000 and 2002/2003 correspond 
to periods of higher rates in Western Australia.

During the period 2003 to 2005, there was one reported death due to hepatitis A in the Northern Territory, 
Queensland, South Australia and Western Australia. It occurred in an Aboriginal and Torres Strait Islander 
person aged over 50 years.
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Table 2. Hepatitis A notification rates, selected Australian states, 2003 to 2006, by age group 
and Indigenous status

Age group
(years)

Indigenous status Notifi cations* (2003–2006)
n Rate† Rate ratio

0–4 Indigenous 55 33.9
24.4

Other 51 1.4
5–14 Indigenous 64 19.7

7.5
Other 207 2.6

15–24 Indigenous 20 7.5
3.4

Other 182 2.2
25–49 Indigenous 19 4.4

2.5
Other 388 1.8

50+ Indigenous 4 2.7
2.9

Other 179 0.9
All ages‡ Indigenous 162 8.1

4.9
Other 1,007 1.7

* Notifi cations (New South Wales, the Northern Territory, South Australia, Victoria and Western Australia only) where 
the date of diagnosis was between 1 January 2003 and 31 December 2006.

† Average annual age-specifi c rate per 100,000 population.
‡ Rates for all ages combined are age-standardised to the Australian Bureau of Statistics Australian population 

estimates for 2005.
 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).

Table 3. Hepatitis A hospitalisations and deaths, selected Australian states, 2002 to 2005, by 
age group and Indigenous status

Age group
(years)

Indigenous status Hospitalisations* 
(July 2002–June 2005)

Deaths†

2003–2005

n Rate‡ Rate ratio n
0–4 Indigenous 20 12.3

157.0
0

Other 2 0.1 0
5–14 Indigenous 14 4.3

9.5
0

Other 25 0.5 0
15–24 Indigenous 7 2.7

2.6
0

Other 60 1.0 0
25–49 Indigenous 21 5.0

3.1
0

Other 245 1.6 0
50+ Indigenous 4 2.8

2.0
1

Other 183 1.4 0
All ages§ Indigenous 66 4.4

3.6
1

Other 515 1.2 0

* Hospitalisations (New South Wales, the Northern Territory, Queensland, South Australia and Western Australia only) 
where the date of separation was between 1 July 2002 and 30 June 2005.

† Deaths (the Northern Territory, Queensland, South Australia and Western Australia only) where the death was 
recorded between 1 January 2003 and 31 December 2005.

‡ Average annual age-specifi c rate per 100,000 population.
§ Includes cases with unknown ages. Rates for all ages combined are age-standardised to the Australian Bureau of 

Statistics Australian population estimates for 2005.
 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).
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Comment

In 1999, an immunisation program commenced for Aboriginal and Torres Strait Islander children, aged 
18 months to 6 years living in north Queensland, which had a significant impact on reducing hepatitis A 
across the community.39 This program was expanded in November 2005 to include all Aboriginal and Torres 
Strait Islander children aged 12–24 months in the Northern Territory, Queensland, South Australia and 
Western Australia.40 The need for this program is underlined by the fact that all hospitalisations and notifica-
tions recorded as Indigenous in children aged 0–4 years in the period covered in this report were from these 
jurisdictions.

The pattern of acquisition of hepatitis A is known to vary substantially according to living standards. More 
advantaged communities have delayed or no exposure to hepatitis A, with the majority seronegative even in 
middle age. In contrast, communities living in crowded and/or less hygienic circumstances acquire infec-
tion and immunity to hepatitis A at an early age. In the Northern Territory in 1994, a serosurvey in rural 
Aboriginal populations found hepatitis A to be hyperendemic, with acquisition of the virus predominately 
in the first five years of life.41 Temporal trends in hepatitis A are dominated by sporadic cases, point-source 
outbreaks and community epidemics. The decline in hospitalisation rates in non-Indigenous people seen in 
Figure 2 coincides with the end of an epidemic focused on men who have sex with men and injecting drug 
users,42–45 while the more variable pattern in Aboriginal and Torres Strait Islander hospitalisations may be 
due to lower numbers and/or reflect local outbreaks. It may also show some impact of vaccination in north 
Queensland, but the data end shortly before the commencement of the expanded national program.

In the United States, hepatitis A cases decreased substantially following the recommendation of vaccination 
of children in communities with high rates of disease in 1996, and for children in states and counties with 
high hepatitis A notification rates in 1999. In 2006, this was expanded to include all US infants, as part of a 
staged implementation of progressively expanded vaccination.46 Continued monitoring should be a priority 
in Australia, both to assess the impact of these recent changes, and the need for any further expansion of 
vaccination.

Aboriginal and Torres Strait Islander people of all ages experience rates of hepatitis A signifi cantly higher than 
presumed non-Indigenous Australians. The rates per 100,000 are highest for young Aboriginal and Torres Strait 
Islander children less than 5 years of age. It is hoped that the recently commenced Indigenous childhood vaccination 
program in four jurisdictions will have a substantial impact on this discrepancy.

Figure 1. Hepatitis A notification rates, 
selected Australian states,* 2003 to 2006,† by 
age group and Indigenous status
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* New South Wales, the Northern Territory, South Australia, 
Victoria and Western Australia.

† Notifi cations where the date of diagnosis was between 
1 January 2003 and 31 December 2006.

Figure 2. Hepatitis A hospitalisation rates, 
selected Australian states,* 1999 to 2005,† by 
Indigenous status

0

2

4

6

8

10

12

1999/00 2000/01 2001/02 2002/03 2003/04 2004/05

Year of separation

H
os

pi
ta

lis
at

io
ns

 p
er

 1
00

,0
00

 p
op

ul
at

oi
n Indigenous

Other

* The Northern Territory, Queensland, South Australia and 
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Hepatitis B (acute)

Acute infection with hepatitis B virus (HBV) produces a range of conditions from subclinical infection to acute 
and, rarely, fulminant hepatitis. The majority of HBV infections are not clinically recognised, with less than 
10% of children and 30%–50% of adults experiencing jaundice.36,47 When illness occurs, it is usually insidi-
ous, with anorexia, vague abdominal discomfort, nausea and vomiting, sometimes arthralgia and rash, often 
progressing to jaundice. The main burden of disease is related to chronic HBV infection. The risk of chronic 
infection is greatest in those infected as infants, particularly if infected in the perinatal period. Of people 
chronically infected with HBV, 15%–40% develop cirrhosis of the liver and/or hepatocellular carcinoma.48,49

HBV transmission occurs by percutaneous or permucosal exposure to infective body fluids such as blood, 
semen, vaginal secretions and any other body fluid containing blood.36 Major modes of transmission include 
sexual or close household contact with an infected person, perinatal transmission from mother to infant, 
injecting drug use and nosocomial exposure.36 The analysis in this report is restricted to acute hepatitis B.

Case definitions
Notifi cations

National defi nition for newly acquired hepatitis B from January 2004:10

Detection of hepatitis B surface antigen (HBsAg) in a patient shown to be negative within the last 24 months; ora. 

Detection of HBsAg and IgM to hepatitis B core antigen, in the absence of prior evidence of hepatitis B virus b. 
infection; or

Detection of hepatitis B virus by nucleic acid testing, and IgM to hepatitis B core antigen, in the absence of prior c. 
evidence of hepatitis B virus infection.

(See Appendix D for pre-2004 defi nition)

Hospitalisations

The ICD-10-AM code used to identify hospitalisations was B16 (acute hepatitis B).

As in the previous report,1 hospitalisations were included only where the relevant ICD code was the principal diagnosis.

Deaths

The ICD-10 code B16 (acute hepatitis B) was used to select deaths from acute hepatitis B.

Distribution by Indigenous status and age

Of the total 916 notifications of acute hepatitis B recorded in New South Wales, the Northern Territory, 
South Australia, Victoria and Western Australia over the four years from 2003 to 2006, 56 (6%) were identified 
as occurring in Aboriginal and Torres Strait Islander people (Table 4). For hospitalisations, 27 (9%) of the 
total 296 cases were recorded as Aboriginal and Torres Strait Islander in the three-year period July 2002 to 
June 2005 in New South Wales, the Northern Territory Queensland, South Australia and Western Australia 
(Table 5).

No hospitalised cases of hepatitis B were recorded as Aboriginal and Torres Strait Islander among children 
0–4 years of age. However, one Aboriginal and Torres Strait Islander child in the 0–4 year age group was 
recorded in the hepatitis B notification data. Notification rates for acute hepatitis B increased progressively 
with age, peaking at age 15–24 years in those recorded as Indigenous and 25–49 years in presumed non-
Indigenous people (Figure 3). Hospitalisation rates peaked in the 25–49 year age group for both cases identi-
fied as Indigenous and those presumed non-Indigenous.

The overall Indigenous to non-Indigenous rate ratio was 3.1:1 for notifications and 3.8:1 for hospitalisations 
and both ratios were statistically significantly above 1.0 (Table 4 and Table 5). The rate ratios for notifications 
were greater than 1.0 in all age groups, highest in those aged 5–14 years, and statistically significant in all 
age groups except 0–4 years. The rate ratios for hospitalisations were greater than 1.0 in all age groups except 
0–4 years and statistically significant in the 25–49 year age group.

No time series analysis of hospitalisations was conducted due to small numbers.
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Table 4. Hepatitis B notification rates, selected Australian states, 2003 to 2006, by age group 
and Indigenous status

Age group
(years)

Indigenous status Notifi cations* (2003–2006)
n Rate† Rate ratio

0–4 Indigenous 1 0.6
2.3

Other 10 0.3
5–14 Indigenous 3 0.9

8.1
Other 9 0.1

15–24 Indigenous 22 8.3
3.6

Other 191 2.3
25–49 Indigenous 26 6.0

2.4
Other 559 2.5

50+ Indigenous 4 2.7
5.6

Other 91 0.5
All ages‡ Indigenous 56 4.3

3.1
Other 860 1.4

* Notifi cations (New South Wales, the Northern Territory, South Australia, Victoria and Western Australia only) where the date of 
diagnosis was between 1 January 2003 and 31 December 2006.

† Average annual age-specifi c rate per 100,000 population.

‡ Rates for all ages combined are age-standardised to the Australian Bureau of Statistics Australian population estimates for 2005.

 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).

Table 5. Hepatitis B hospitalisations and deaths, selected Australian states, 2002 to 2005, by 
age group and Indigenous status

Age group
(years)

Indigenous status Hospitalisations*
(July 2002–June 2005)

Deaths†

2003–2005
n Rate‡ Rate ratio n

0–4 Indigenous 0 0.0
–

0
Other 0 0.0 0

5–14 Indigenous 3 0.9
5.6

0
Other 9 0.2 0

15–24 Indigenous 5 1.9
2.1

0
Other 52 0.9 0

25–49 Indigenous 16 3.8
3.8

0
Other 151 1.0 5

50+ Indigenous 3 2.1
4.8

0
Other 57 0.4 9

All ages§ Indigenous 27 2.4
3.8

0
Other 269 0.6 14

* Hospitalisations (New South Wales, the Northern Territory, Queensland, South Australia and Western Australia only) where 
the date of separation was between 1 July 2002 and 30 June 2005.

† Deaths (the Northern Territory, Queensland, South Australia and Western Australia only) where the death was recorded 
between 1 January 2003 and 31 December 2005.

‡ Average annual age-specifi c rate per 100,000 population.

§ Includes cases with unknown ages. Rates for all ages combined are age-standardised to the Australian Bureau of Statistics 
Australian population estimates for 2005.

 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).
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There were no Aboriginal and Torres Strait Islander deaths from acute hepatitis B recorded in the Northern 
Territory, Queensland, South Australia and Western Australia between 2003 and 2005 and 14 in people pre-
sumed to be non-Indigenous.

Comment

Hepatitis B immunisation efforts initially focused, in both Indigenous and non-Indigenous Australians, 
on preventing maternal-infant transmission. During the late 1980s and 1990s, programs targeted newborn 
Aboriginal and Torres Strait Islander infants as one of several groups at high risk. In the Northern Territory, 
hepatitis B vaccine has been routinely given at birth to Aboriginal and Torres Strait Islander infants since 
1988 and to all infants since August 1990. Adolescent vaccination programs commenced from 1997 and the 
universal infant hepatitis B immunisation program was introduced in all jurisdictions in May 2000.20

In the pre-vaccine era, high rates of chronic infection (5%–40%) in Aboriginal and Torres Strait Islander 
Australians were associated with infection in early childhood, and reflected in a rate of hepatocellular carci-
noma up to 10 times that in non-Indigenous people.47,50 In more recent years, there has been little reported 
infection in children and adolescents, the vast majority of reported disease occurring in those aged 15–49 years, 
and disproportionately high rates in Aboriginal and Torres Strait Islander people of all ages.1 That pattern 
continues in the data presented here.

These data underestimate acute hepatitis B disease as they are unlikely to include asymptomatic infections, 
and do not reflect the significant chronic disease burden from hepatitis B, and later complications such as liver 
cirrhosis and hepatocellular carcinoma. However, the substantial impact of universal hepatitis B vaccination 
on all these manifestations of hepatitis B infection, on both high and low risk populations and Aboriginal and 
Torres Strait Islander people, has been demonstrated in Australia and overseas.51–54

Aboriginal and Torres Strait Islander people used to have high rates of infection in children, resulting in high rates of 
liver disease in adults. As a result of universal hepatitis B vaccination, rates of acute hepatitis B are low in Indigenous 
and non-Indigenous children. However, the rates are still signifi cantly higher amongst unvaccinated Aboriginal and 
Torres Strait Islander adults.

Figure 3. Hepatitis B notification rates, 
selected Australian states,* 2003 to 2006,† by 
age group and Indigenous status
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† Notifi cations where the date of diagnosis was between 
1 January 2003 and 31 December 2006.
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Influenza and pneumonia

Influenza is an acute respiratory illness caused by influenza type A or B viruses. Symptoms include abrupt 
onset of fever, cough, malaise, myalgia, sore throat, and headache. Influenza epidemics usually occur dur-
ing the winter months in temperate climates, causing an increase in hospitalisations for pneumonia and 
exacerbation of chronic diseases, and also contributing to increased mortality, particularly among the elderly 
and those with high risk underlying conditions. The most common complication of influenza is pneumonia. 
It is generally believed that hospitalisations and deaths coded as influenza significantly underestimate disease 
burden, with excess all-cause pneumonia and influenza combined, during the influenza season, being a 
better indicator of true burden.55

Case definitions
Notifi cations

Not included, due to low completeness of Indigenous status.

Hospitalisations and deaths

The ICD-10-AM/ICD-10 codes J10 and J11 (infl uenza) were used to identify hospitalisations and deaths from infl u-
enza. The ICD-10-AM/ICD-10 codes J10 to J18 were used to identify hospitalisations and deaths from infl uenza 
and all-cause pneumonia combined.

Distribution by Indigenous status and age

Of the total 7,378 hospitalisations for influenza and 223,863 hospitalisations for influenza and pneumonia 
combined in New South Wales, the Northern Territory, Queensland, South Australia and Western Australia 
in the three-year period July 2002 to June 2005, 566 (8%) and 16,680 (7%) were identified as occurring in 
Aboriginal and Torres Strait Islander people, respectively (Table 6).

The annual age-standardised influenza hospitalisation rate was 38 per 100,000 for Aboriginal and Torres 
Strait Islander people compared with 16 per 100,000 for people presumed to be non-Indigenous. The equiva-
lent rates for influenza and pneumonia combined were 1,696 and 486, respectively.

The rates for influenza and pneumonia combined are substantially higher than for influenza alone. However, 
the distribution by age and Indigenous status are broadly similar (see Figure 4 and Figure 5, allowing for dif-
ferent scales). This pattern consists of high rates for both Indigenous and non-Indigenous children 0–4 years 
of age, falling substantially for the age groups 5–14 and 15–24 years, before rising again in adults aged 25 years 
or more.

The overall Indigenous to non-Indigenous rate ratio was 2.3:1 for influenza and 3.5:1 for influenza and 
pneumonia combined, and both ratios were statistically significantly above 1.0 (Table 6). These rate ratios 
were greater than 1.0 and statistically significant in all age groups except 5–14 years for influenza. The highest 
rate ratio was 8 in the 25–49 year age group for influenza and pneumonia combined.

Of the total 49 deaths from influenza and 4,040 deaths from influenza or pneumonia in the Northern 
Territory, Queensland, South Australia and Western Australia between 2003 and 2005, 2 and 126, respectively, 
were identified as Aboriginal and Torres Strait Islander. The rate ratio for deaths was highest in those aged 
25–49 years (20) and 15–24 years (9).

Over the six-year period July 1999 to June 2005, the age-standardised influenza hospitalisation rates for 
Aboriginal and Torres Strait Islander people have declined substantially, but still remain higher than in non-
Indigenous people (Figure 6). In non-Indigenous people, the rates have also declined, with the exception 
of the year 2003/2004, but less dramatically. The decline in rates in Aboriginal and Torres Strait Islander 
people from 1999/2000 occurred predominantly in Western Australia and in adults aged 25 years or more, 
while increases in 2003/2004 occurred predominantly in 0–4 year olds and in the Northern Territory, South 
Australia and Western Australia (data not shown). This pattern is not repeated for the combined influenza and 
pneumonia rates. For the same six-year period, influenza and pneumonia hospitalisation rates in Aboriginal 
and Torres Strait Islander people have remained substantially higher than the rates for non-Indigenous peo-
ple, with no evidence that the gap has narrowed (Figure 7). Rates for influenza and pneumonia combined 
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Table 6. Influenza and pneumonia hospitalisations and deaths, selected Australian states, 2002 
to 2005, by age group and Indigenous status

Age 
groups
(years)

Indigenous 
status

Hospitalisations*
(July 2002–June 2005)

Deaths†

2003–2005
Infl uenza Infl uenza and pneumonia Infl uenza Infl uenza and 

pneumonia
n Rate‡ Rate 

ratio
n Rate‡ Rate 

ratio
n n Rate† Rate 

ratio
0–4 Indigenous 330 202

2.1
4,615 2,830

3.5
0 0 0

0
Other 2,432 95 20,818 813 1 4 0.3

5–14 Indigenous 32 10
0.9

1,083 331
2.2

0 1 0.5
2.7

Other 587 11 8,165 148 1 5 0.2
15–24 Indigenous 47 18

2.2
993 380

4.4
0 2 1.1

8.7
Other 482 8 4,999 87 1 4 0.1

25–49 Indigenous 91 21
2.6

5,511 1,301
8.4

1 46 15.9
19.7

Other 1,276 8 23,672 155 5 65 0.8
50+ Indigenous 66 46

3.0
4,477 3,135

2.7
0 60 64.1

1.1
Other 2,035 16 149,529 1,143 39 3,820 55.8

All ages§ Indigenous 566 38
2.3

16,680 1,696
3.5

2 126 25.1
1.5

Other 6,812 16 207,183 486 47 3,914 17.1

* Hospitalisations (New South Wales, the Northern Territory, Queensland, South Australia and Western Australia only) where 
the date of separation was between 1 July 2002 and 30 June 2005.

† Deaths (the Northern Territory, Queensland, South Australia and Western Australia only) where the death was recorded 
between 1 January 2003 and 31 December 2005.

‡ Average annual age-specifi c rate per 100,000 population.

§ Includes cases with unknown ages. Rates for all ages combined are age-standardised to the Australian Bureau of Statistics 
Australian population estimates for 2005.

 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).

Figure 4. Influenza hospitalisation rates, 
selected Australian states,* 2002 to 2005,† by 
age group and Indigenous status
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* New South Wales, the Northern Territory, Queensland, 
South Australia and Western Australia.

† Hospitalisations where the date of separation was 
between 1 July 2002 and 30 June 2005.

Figure 5. Influenza and all pneumonia 
combined hospitalisation rates, selected 
Australian states,* 2002 to 2005,† by age group 
and Indigenous status
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Figure 6. Influenza hospitalisation rates, 
selected Australian states,* 1999 to 2005,† by 
Indigenous status
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* The Northern Territory, Queensland, South Australia and 
Western Australia.

† Hospitalisations where the date of separation was 
between 1 July 1999 and 30 June 2005. Rates are 
age-standardised to the Australian Bureau of Statistics 
Australian population estimates for 2005.

Figure 7. Influenza and pneumonia 
hospitalisation rates, selected Australian 
states,* 1999 to 2005,† by Indigenous status
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* The Northern Territory, Queensland, South Australia and 
Western Australia.

† Hospitalisations where the date of separation was 
between 1 July 1999 and 30 June 2005. Rates are 
age-standardised to the Australian Bureau of Statistics 
Australian population estimates for 2005.

have been relatively stable in both Indigenous and non-Indigenous people, with the exception of a transitory 
decline in Aboriginal and Torres Strait Islander people in 2001/2002.

Comment

The relatively high morbidity from influenza and related conditions in older Aboriginal and Torres Strait 
Islander adults led to a specific program for influenza vaccine being funded nationally from 1999 for 
Aboriginal and Torres Strait Islander adults aged 50 years or more and those aged 15–49 years with risk 
factors.56 This is in contrast to the non-Indigenous population, for whom influenza vaccine was funded only 
from age 65 years. From 2007, annual influenza vaccination is recommended for all Aboriginal and Torres 
Strait Islander adults.57

Influenza hospitalisation time trends are usually dominated by peaks due to the sporadic appearance of new 
influenza strains. The 2003/2004 peak in influenza hospitalisations reflects a more severe influenza season 
nationally in 2003, followed by a mild season in 2004.5 However, the disproportionate decline in Aboriginal 
and Torres Strait Islander hospitalisations from 1999/2000, predominantly in adults, suggests some possible 
impact of the Indigenous adult vaccination program. This does not appear to be the case for hospitalisations 
due to pneumonia or influenza, but the latter is a non-specific diagnosis with multiple aetiologies.

Young children experience higher morbidity from influenza than any other age group, and hospitalisation 
rates in those aged less than 5 years were double those in the previous report. This may reflect higher influenza 
morbidity in the four states presented in this report, and may also be influenced by different circulating strains 
or diagnostic practices. The importance of young children, both in terms of their own high morbidity from 
influenza and their role in transmission of influenza to adults, has been increasingly appreciated internation-
ally in recent years.58 This has led to recommendations in the United States and Canada that all children 
between 6 months and 5 years or 23 months of age, respectively, receive influenza vaccine.59,60

This recommendation is particularly pertinent to Aboriginal and Torres Strait Islander children in Australia, 
where influenza may contribute significantly to overall respiratory morbidity in children and in adults they 
are in contact with, especially in crowded living conditions.

Aboriginal and Torres Strait Islander people continue to experience signifi cantly higher rates of infl uenza and pneumonia 
than non-Indigenous people, with children less than 5 years of age and adults aged 25 years or more most at risk.
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Measles

Measles is an acute and highly communicable disease caused by a morbillivirus. The clinical picture primarily 
includes prodromal fever and Koplik spots on the buccal mucosa, rash, and often conjunctivitis, coryza and 
cough. Complications include otitis media, pneumonia and encephalitis. Subacute sclerosing panencephalitis 
(SSPE) occurs very rarely as a late sequela of wild infection but not vaccination.36

Case definitions
Notifi cations

National defi nition from January 2004:10

Isolation of measles virus (confi rmed case); ora. 

Detection of measles virus by nucleic acid testing (confi rmed case); orb. 

Detection of measles virus antigen (confi rmed case); orc. 

Measles virus-specifi c IgG seroconversion or signifi cant increase in IgG antibody level or a fourfold or greater d. 
rise in antibody titre to measles virus, with paired sera tested in parallel and in the absence of receipt of 
measles-containing vaccine eight days to eight weeks prior to testing (confi rmed case); or

Detection of measles virus-specifi c IgM antibody confi rmed in an approved reference laboratory, in the absence e. 
of recent measles-containing vaccination (confi rmed case); or

A clinical illness characterised by a generalised maculopapular rash lasting at least three days, fever of at least f. 
38°C at the time of rash onset and either cough, coryza, conjunctivitis or Koplik spots, together with an 
epidemiological link to a confi rmed case (confi rmed case); or

A clinical illness as in point (f) above, together with detection of measles-specifi c IgM antibody other than by an g. 
approved reference laboratory (in the absence of recent measles-containing vaccination) (probable case).

(See Appendix D for pre-2004 defi nition)

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code B05 (measles) was used to identify hospitalisations and deaths. SSPE was not 
included in these analyses.

Distribution by Indigenous status

Of the total 246 measles notifications recorded in New South Wales, the Northern Territory, South Australia, 
Victoria and Western Australia over the four years from 2003 to 2006, 9 (4%) were identified as occurring in 
Aboriginal and Torres Strait Islander people (Table 7). For hospitalisations, 4 (7%) of the total 55 measles 
cases were identified as Aboriginal and Torres Strait Islander in the three-year period July 2002 to June 2005 
in New South Wales, the Northern Territory, Queensland, South Australia and Western Australia (Table 8).

The overall Indigenous to non-Indigenous rate ratio was 0.6:1 for notifications and 2.0:1 for hospitalisations, 
neither ratio being statistically significantly different to 1.0 (Table 7 and Table 8).

No time series analysis of hospitalisations was conducted due to the small numbers.

One adult death was recorded from measles in the Northern Territory, Queensland, South Australia and 
Western Australia for the three years 2003 to 2005. However, on further investigation this was found to be due 
to subacute sclerosing panencephalitis, a rare sequela of childhood infection, and was not reported here.5

Comment

Measles vaccination was recommended for all Australian children at 12 months and 4 years of age for the 
period covered in this report. Epidemics of measles continued to occur in Australia for several decades after 
the introduction of vaccination in 1969.5 Measles was associated with higher levels of morbidity, and some 
deaths, among Aboriginal and Torres Strait Islander children, prompting the Northern Territory in 1984 
to immunise Aboriginal and Torres Strait Islander infants at 9 months of age, with a subsequent booster.61 
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This program ended in 1998,62 the year of the national Measles Control Campaign, which involved catch-up 
immunisation of 1.3 million children aged 5–12 years, and the moving of the second dose of measles-mumps-
rubella (MMR) vaccine from 12 to 4 years of age.63

Measles notifications and hospitalisations are now at record lows in Australia, dominated by limited local 
outbreaks, mainly among young adults who were born at a time when vaccination coverage was low, and trig-
gered by cases acquired overseas.5 No excess morbidity from measles in Aboriginal and Torres Strait Islander 
people is evident in data presented in this report, or the previous report covering 1999 to 2002.1

The successful control of measles in Aboriginal and Torres Strait Islander people is a reflection of the almost 
total success of immunisation in preventing measles transmission, in contrast to other VPDs such as pertus-
sis or Hib disease. It illustrates the importance of universal programs, across all relevant age groups in the 
population, in disease prevention in both Indigenous and non-Indigenous people.

Table 8. Measles hospitalisations and deaths, selected Australian states, 2002 to 2005, for all 
ages combined, by Indigenous status

Age group
(years)

Indigenous status Hospitalisations*
(July 2002–June 2005)

Deaths†

2003–2005
n Rate‡ Rate ratio n

All ages§ Indigenous 4 0.2 2.0 0
Other 51 0.1 0

* Hospitalisations (New South Wales, the Northern Territory, Queensland, South Australia and Western Australia only) where 
the date of separation was between 1 July 2002 and 30 June 2005.

† Deaths (the Northern Territory, Queensland, South Australia and Western Australia only) where the death was recorded 
between 1 January 2003 and 31 December 2005.

‡ Average annual age-specifi c rate per 100,000 population.

§ Includes cases with unknown ages. Rates for all ages combined are age-standardised to the Australian Bureau of Statistics 
Australian population estimates for 2005.

 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).

Table 7. Measles notification rates, selected Australian states, 2003 to 2006, by age group and 
Indigenous status

Age group
(years)

Indigenous status Notifi cations*
(2003–2006)

n Rate† Rate ratio
All ages‡ Indigenous 9 0.6 1.4

Other 237 0.4

* Notifi cations (New South Wales, the Northern Territory, South Australia, Victoria and Western Australia only) where the date of 
diagnosis was between 1 January 2003 and 31 December 2006.

† Average annual age-specifi c rate per 100,000 population.

‡ Rates for all ages combined are age-standardised to the Australian Bureau of Statistics Australian population estimates for 
2005.

 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).

Universal measles vaccination has successfully controlled measles in Australia, including amongst Aboriginal and 
Torres Strait Islander people.
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Meningococcal disease

Meningococcal disease is defined as isolation of Neisseria meningitidis from cerebrospinal fluid (CSF), 
blood and other normally sterile sites, as well as skin lesions. Clinical manifestations include meningitis, 
meningococcaemia without meningitis (which varies in presentation from fulminant to chronic), meningitis 
and meningococcaemia combined, and septic arthritis.

Case definitions
Notifi cations

National defi nition from January 2004:10

Confi rmed cases require either laboratory defi nitive evidence or laboratory suggestive evidence and clinical evi-
dence. Probable cases require specifi ed clinical evidence only (as below) and are also notifi able.

Laboratory defi nitive evidencea. 

Isolation of • Neisseria meningitidis from a normally sterile site.

Laboratory suggestive evidenceb. 

Detection of meningococcus from a normally sterile site by nucleic acid testing; or• 

Detection of Gram-negative diplococci in Gram stain of specimen from a normally sterile site or from a • 
suspicious skin lesion; or

High titre IgM or signifi cant rise in IgM or IgG titres to outer membrane protein antigens of • N. meningitidis; or

Positive polysaccharide antigen test in cerebrospinal fl uid with other laboratory parameters consistent with • 
meningitis.

Clinical evidence (for confi rmed cases with laboratory suggestive evidence)c. 

Disease which, in the opinion of the treating clinician, is compatible with invasive meningococcal disease.• 

Clinical evidence for notifi cation of probable casesd. 

The absence of evidence for other causes of clinical symptoms and either• 

Clinically compatible disease including haemorrhagic rash; or• 

Clinically compatible disease AND close contact with a confi rmed case within the previous 60 days.• 

(See Appendix D for pre-2004 defi nition)

Hospitalisations and deaths

The ICD-10-AM code used to identify hospitalisations and deaths was A39 (meningococcal infection). This includes 
meningococcal meningitis (A39.0), Waterhouse-Friderichsen syndrome (A39.1), acute meningococcaemia (A39.2), 
chronic meningococcaemia (A39.3), meningococcaemia unspecifi ed (A39.4), meningococcal heart disease (A39.5), 
other meningococcal infections (A39.8), and meningococcal infection unspecifi ed (A39.9).

Distribution by Indigenous status and age

Of the total 1,263 notifications of meningococcal disease recorded in New South Wales, the Northern 
Territory, South Australia, Victoria and Western Australia over the four years from 2003 to 2006, 106 (8%) 
were identified as occurring in Aboriginal and Torres Strait Islander people (Table 9). For hospitalisations, 
117 (8%) of the total 1,507 cases were in people identified as Aboriginal and Torres Strait Islander in the 
three-year period July 2002 to June 2005 in New South Wales, the Northern Territory, Queensland, South 
Australia and Western Australia (Table 10).

Incidence was highest in 0–4 year olds for Indigenous and presumed non-Indigenous people. There was a 
smaller peak at age 15–24 years for non-Indigenous people and 25–49 years for Indigenous people (Table 9 
and Table 10, Figure 8).
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The overall Indigenous to non-Indigenous rate ratio was 2.6:1 for notifications and 1.7:1 for hospitalisations, 
and both ratios were statistically significantly above 1.0. The Indigenous to non-Indigenous notification rate 
ratios were significantly above 1.0 for age groups 0–4, 5–14, and 25–49 years (Table 9) and, for hospitalisations, 
in age groups 0–4 and 25–49 years (Table 10).

Of the 21 deaths recorded from meningococcal disease in the Northern Territory, Queensland, South Australia 
and Western Australia, one was recorded as Aboriginal and Torres Strait Islander (Table 10).

Serogroup was recorded for 738 (59%) of the 1,263 notifications. For cases recorded as Aboriginal and Torres 
Strait Islander, meningococcal serogroup B was identified in 79 (89%) and serogroup C in 8 (9%), and other 
serogroups in 2%, compared with 71%, 22% and 7%, respectively, for presumed non-Indigenous cases (Chi 
sq. p= 0.001).

Over the six-year period July 1999 to June 2005, hospitalisation rates for meningococcal disease were higher 
for Indigenous people compared with people presumed to be non-Indigenous in years 2001/2002, 2003/2004 
and 2004/2005 (Figure 9). A significant decline in rates in non-Indigenous people corresponded to the start of 
universal meningococcal C vaccination in 2003. The decline in rates in Aboriginal and Torres Strait Islander 
people over this period was more variable and not statistically significant.

Comment

The national meningococcal C vaccination program provided vaccine for all infants at 12 months of age 
from 2003 and a catch-up program for all aged up to 19 years.20 Prior to that, only polysaccharide vaccines 
targeting serogroups A, C, Y and W135 were available, used for the control of outbreaks and for travellers to 
high incidence countries. The relative distributions of different meningococcal serogroups vary over time 
and between jurisdictions, due to a range of factors including the emergence or importation of previously 
unknown serotypes.64 Historically, the incidence of meningococcal disease has been disproportionately higher 
among Aboriginal and Torres Strait Islander Australians, with well-recorded outbreaks in Central Australia65 
and north-west Queensland66 due to serogroup A and serogroup C disease. The current pattern is of pre-
dominantly sporadic serogroup B disease in young children, similar to that seen in Maori and Pacific Islander 
children in New Zealand,67 in whom living conditions have been shown to be an important disease risk fac-

Table 9. Meningococcal notification rates, selected Australian states, 2003 to 2006, by age 
group and Indigenous status

Age group
(years)

Indigenous status Notifi cations* (2003–2006)
n Rate† Rate ratio

0–4 Indigenous 73 44.9
4.9

Other 337 9.2
5–14 Indigenous 14 4.3

2.5
Other 133 1.7

15–24 Indigenous 4 1.5
0.4

Other 318 3.8
25–49 Indigenous 13 3.0

3.5
Other 189 0.9

50+ Indigenous 2 1.4
1.4

Other 180 1.0
All ages‡ Indigenous 106 5.1

2.6
Other 1,157 1.9

* Notifi cations (New South Wales, the Northern Territory, South Australia, Victoria and Western Australia only) where the date of 
diagnosis was between 1 January 2003 and 31 December 2006.

† Average annual age-specifi c rate per 100,000 population.

‡ Rates for all ages combined are age-standardised to the Australian Bureau of Statistics Australian population estimates for 
2005.

 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).
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Table 10. Meningococcal hospitalisations and deaths, selected Australian states, 2002 to 2005, 
by age group and Indigenous status

Age group
(years)

Indigenous status Hospitalisations*
(July 2002–June 2005)

Deaths†

2003–2005
n Rate‡ Rate ratio n

0–4 Indigenous 74 45.4
2.7

0
Other 425 16.6 4

5–14 Indigenous 17 5.2
1.3

0
Other 215 3.9 0

15–24 Indigenous 12 4.6
0.7

0
Other 364 6.3 7

25–49 Indigenous 11 2.6
2.1

0
Other 187 1.2 6

50+ Indigenous 3 2.1
1.4

0
Other 199 1.5 2

All ages§ Indigenous 117 5.8
1.7

1
Other 1,390 3.3 21

* Hospitalisations (New South Wales, the Northern Territory, Queensland, South Australia and Western Australia only) where 
the date of separation was between 1 July 2002 and 30 June 2005.

† Deaths (the Northern Territory, Queensland, South Australia and Western Australia only) where the death was recorded 
between 1 January 2003 and 31 December 2005.

‡ Average annual age-specifi c rate per 100,000 population.

§ Includes cases with unknown ages. Rates for all ages combined are age-standardised to the Australian Bureau of Statistics 
Australian population estimates for 2005.

 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).

Figure 8. Meningococcal notification rates, 
selected Australian states,* 2003 to 2006,† by 
age group and Indigenous status
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* New South Wales, the Northern Territory, South Australia, 
Victoria and Western Australia.

† Notifi cations where the date of diagnosis was between 
1 January 2003 and 31 December 2006.

Figure 9. Meningococcal hospitalisation 
rates, selected Australian states,* 1999 to 
2005,† by Indigenous status
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† Hospitalisations where the date of separation was 
between 1 July 1999 and 30 June 2005. Rates are 
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tor.68 The apparently smaller impact of the national meningococcal C program in Indigenous compared with 
non-Indigenous people in the hospitalisation data presented here is consistent with the smaller proportion of 
cases being due to serogroup C in Indigenous people before the program started. Vaccines protecting against 
all subtypes of serogroup B disease could make an important contribution to decreasing the disparity between 
Indigenous and non-Indigenous people in the incidence of meningococcal disease. The vaccine against one 
serogroup B subtype that has been used so successfully in New Zealand69 does not provide sufficient coverage 
of Australian subtypes. While work on developing other vaccines continues, a commercially available vaccine 
against a broad range of B disease is still some way off.70

Aboriginal and Torres Strait Islander children less than 5 years of age have the highest recorded rates of meningococcal 
disease, almost fi ve times the rate for non-Indigenous children. Meningococcal serogroup B disease accounted for 
nearly 90% of the Aboriginal and Torres Strait Islander cases and, hence, a vaccine for this serogroup will be important 
for decreasing this disparity.
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Pertussis

Pertussis (whooping cough) is an acute illness, caused by the Bordetella pertussis bacterium, involving the 
respiratory tract. Typically illness begins with an irritating cough that gradually becomes paroxysmal and lasts 
for one to two months or longer. Paroxysms are characterised by repeated violent coughs and are followed by a 
characteristic crowing or high-pitched inspiratory whoop. Infants less than 6 months of age, adolescents and 
adults often have fewer classical symptoms without paroxysms or whoop.36

Case definitions
Notifi cations

National defi nition from January 2004:10

Confi rmed cases are those with defi nitive laboratory evidence, laboratory suggestive evidence and clinical evi-
dence, or clinical evidence and an established epidemiological link to a confi rmed case. Probable cases require 
clinical evidence (as below) only and are also notifi ed.

Laboratory defi nitive evidencea. 

Isolation of • Bordetella pertussis from a clinical specimen or detection of B. pertussis by nucleic acid testing.

Laboratory suggestive evidenceb. 

Seroconversion or signifi cant increase in antibody levels or fourfold or greater rise in titre to • B. pertussis, in 
absence of recent vaccination; or

Single high IgA titre to whole cells; or• 

Detection of • B. pertussis antigen by immunofl uorescence assay (IFA).

Clinical evidencec. 

A coughing illness lasting two or more weeks; or• 

Paroxysms of coughing or inspiratory whoop or post-tussive vomiting.• 

(See Appendix D for pre-2004 defi nition)

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code A37 (whooping cough) was used to identify hospitalisations and deaths.

Distribution by Indigenous status and age

Of the total 29,050 notifications of pertussis recorded in New South Wales, the Northern Territory, South 
Australia, Victoria and Western Australia over the four years from 2003 to 2006, 439 (1.5%) were identified as 
occurring in Aboriginal and Torres Strait Islander people (Table 11). For hospitalisations, 111 (11%) of the 
total 1,057 cases were identified as Aboriginal and Torres Strait Islander in the three-year period July 2002 to 
June 2005 in New South Wales, the Northern Territory, Queensland, South Australia and Western Australia 
(Table 12).

Both hospitalisation and notification rates were highest among children 0–4 years of age identified as 
Aboriginal and Torres Strait Islander (57 and 65 per 100,000, respectively). The rates were much lower in 
older age groups, the difference being more marked in hospitalisations than notifications. While hospitalisa-
tion rates were below 3 per 100,000 in older age groups, notification rates in Aboriginal and Torres Strait 
Islander people were somewhat lower in adults aged less than 50 years, but almost as high in those aged 
50 years or more (55 per 100,000) as in young children (Figure 10).

The Indigenous to non-Indigenous rate ratios for notifications provided a very different picture of differential 
disease burden to that of hospitalisations (Table 11 and Table 12). For notifications, the rate ratio was signifi-
cantly above 1.0 in the 0–4 year age group but significantly below 1.0 in most other age groups (Table 11). 
However, for hospitalisations, the rate ratios were above 1.0 in all age groups, except the 15–24 year age group, 
and these were statistically significant in the 0–4 year age group and all ages combined (Table 12).

During the period 2003 to 2005, there were no reported deaths due to pertussis in the Northern Territory, 
Queensland, South Australia and Western Australia.
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Table 11. Pertussis notification rates, selected Australian states, 2003 to 2006, by age group and 
Indigenous status

Age group
(years)

Indigenous status Notifi cations*
(2003–2006)

n Rate† Rate ratio
0–4 Indigenous 105 64.6

1.6
Other 1,532 41.7

5–14 Indigenous 70 21.5
0.6

Other 2,946 37.4
15–24 Indigenous 56 21.0

0.5
Other 3,245 39.1

25–49 Indigenous 127 29.5
0.6

Other 10,589 47.9
50+ Indigenous 81 54.9

1.0
Other 10,293 54.3

All ages‡ Indigenous 439 37.2
0.8

Other 28,611 46.9

* Notifi cations (New South Wales, the Northern Territory, South Australia, Victoria and Western Australia only) where the date of 
diagnosis was between 1 January 2003 and 31 December 2006.

† Average annual age-specifi c rate per 100,000 population.

‡ Rates for all ages combined are age-standardised to the Australian Bureau of Statistics Australian population estimates for 
2005.

 Indicates statistically signifi cant, 95% confi dence intervals greater or less than 1 (p<0.5).

Table 12. Pertussis hospitalisations and deaths, selected Australian states, 2002 to 2005, by age 
group and Indigenous status

Age group
(years)

Indigenous status Hospitalisations*
(July 2002–June 2005)

Deaths†

2003–2005
n Rate‡ Rate ratio n

0–4 Indigenous 93 57.0
3.0

0
Other 479 18.7 0

5–14 Indigenous 5 1.5
1.0

0
Other 82 1.5 0

15–24 Indigenous 1 0.4
0.9

0
Other 24 0.4 0

25–49 Indigenous 9 2.1
2.2

0
Other 149 1.0 0

50+ Indigenous 3 2.1
1.3

0
Other 212 1.6 0

All ages§ Indigenous 111 5.2
2.3

0
Other 946 2.3 0

* Hospitalisations (New South Wales, the Northern Territory, Queensland, South Australia and Western Australia only) where 
the date of separation was between 1 July 2002 and 30 June 2005.

† Deaths (the Northern Territory, Queensland, South Australia and Western Australia only) where the death was recorded 
between 1 January 2003 and 31 December 2005.

‡ Average annual age-specifi c rate per 100,000 population.

§ Includes cases with unknown ages. Rates for all ages combined are age-standardised to the Australian Bureau of Statistics 
Australian population estimates for 2005.

 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).
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Over the six-year period July 1999 to June 2005, there was substantial fluctuation in the age-adjusted hos-
pitalisation rates for pertussis in Indigenous and non-Indigenous people. In particular, two peaks reflected 
widespread epidemics in 2001 and 2005 (Figure 11). The hospitalisation rate for non-Indigenous people was 
consistently below that for Indigenous people, and this difference was statistically significant in most years. 
During the peak in Indigenous cases in 2001/2002, there was a notable increase in the Northern Territory and 
Queensland, while the peak in 2004/2005 was related to more Indigenous cases in Western Australia (data 
not shown).

Comment

Universal childhood pertussis vaccination has been in place since the 1950s in Australia and an adolescent 
booster since 2004, earlier in some jurisdictions.5

Pertussis is the least well controlled of all diseases with long-standing, well-established vaccination programs. 
It has the highest notification rate for all ages for the total Australian population, and higher hospitalisation 
rates than most other vaccine preventable diseases. Interpretation of the data is complex, as the epidemiology 
of the disease has changed with waning immunity and changes in vaccination policy, and notification and 
hospitalisation data reflect different patterns of disease severity, and also perhaps the effects of changing 
patterns of diagnostic testing.5 However, some conclusions can be drawn from these data.

Figure 11 shows that epidemics continue to occur in Aboriginal and Torres Strait Islander Australians, vary-
ing in time by geographic area. The disparity in hospitalisations has been linked to delayed vaccination in 
Aboriginal and Torres Strait Islander infants and environmental living conditions.71 In other age groups, the 
situation is less clear, as the lower notification rates in Indigenous compared with non-Indigenous people in 
older age groups may reflect lower morbidity and/or poorer access to diagnostic testing for milder disease.

The relatively recent introduction of adolescent vaccination is expected to be reflected in reduced notifica-
tions in the near future and its impact on the disease disparity in Aboriginal and Torres Strait Islander infants 
should be monitored.

Figure 10. Pertussis notification rates, 
selected Australian states,* 2003 to 2006,† by 
age group and Indigenous status
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† Notifi cations where the date of diagnosis was between 
1 January 2003 and 31 December 2006.

Figure 11. Pertussis hospitalisation rates, 
selected Australian states,* 1999 to 2005,† by 
Indigenous status
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Pertussis continues to circulate, causing periodic epidemics in adolescents and adults and transmission to infants 
who are most vulnerable to severe disease. There is a disproportionate impact on Aboriginal and Torres Strait Islander 
infants. This underlines the importance of timely vaccination of infants.
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Pneumococcal disease

Pneumococcal disease is caused by the bacterium Streptococcus pneumoniae (pneumococcus). Pneumococci 
are frequently isolated from the upper respiratory tract and can spread directly from the nasopharynx to cause 
infection in other parts of the respiratory tract (otitis media, sinusitis, pneumonia) or enter the bloodstream. 
Following bloodstream invasion, clinical manifestations include meningitis, pneumonia and infection at a 
number of less common sites, as well as septicaemia without focal infection. Invasive pneumococcal disease 
(IPD) is defined as a sterile site isolate of S. pneumoniae, usually from blood. In the absence of a sterile site iso-
late, a presumptive diagnosis of pneumococcal pneumonia may be based on a sputum isolate of S. pneumoniae 
and/or clinical features such as the chest x-ray appearance and prompt response to antibiotic therapy.72

Case definitions
Notifi cations

From January 2001, invasive pneumococcal disease became notifi able Australia wide, with cases identifi ed by:

Isolation of a. Streptococcus pneumoniae by culture from a normally sterile site;

or

Detection of b. Streptococcus pneumoniae from a normally sterile site by nucleic acid testing.

Hospitalisations

The ICD-10-AM codes used to identify invasive pneumococcal disease hospitalisations were: G00.1 (pneumococcal 
meningitis); A40.3 (pneumococcal septicaemia). Analysis of pneumococcal pneumonia hospitalisations used J13 
(pneumococcal pneumonia), excluding records that also contained codes for invasive disease.

Deaths

ICD-10 codes G00.1 and A40.3 were used to select deaths from IPD.

Distribution by Indigenous status and age

Of the total 5,941 notifications of IPD recorded in New South Wales, the Northern Territory, South Australia, 
Victoria and Western Australia over the four years from 2003 to 2006, 477 (8%) were recorded as occur-
ring in Aboriginal and Torres Strait Islander people (Table 13). For IPD hospitalisations, 234 (11%) of the 
total 2,228 cases were recorded as Aboriginal and Torres Strait Islander in the three-year period July 2002 to 
June 2005 in New South Wales, the Northern Territory, Queensland, South Australia and Western Australia 
(Table 14).

The 0–4 year age group had the highest rates in both Indigenous and non-Indigenous people. Rates were low-
est in older children and young adults and increased with age (Figure 12). In those recorded as Indigenous, the 
increase was more marked in the 25–49 year age group while, in non-Indigenous people, the rates remained 
low in this age group and increased at age 50 years or more.

The Indigenous to non-Indigenous rate ratios were statistically significantly greater than 1.0 in all age groups 
for notifications and hospitalisations. The highest rate ratios were in the age group 25–49 years (Table 13 and 
Table 14). Hospitalisations for pneumococcal pneumonia showed a greater disparity between Indigenous 
and non-Indigenous adults, and less in children (Figure 13).

Serotype data were available for 4,851 (82%) of the total 5,941 IPD notifications. The proportion of 7-valent 
pneumococcal vaccine serotypes causing disease in Indigenous children in the 0–4 year age group (30%) was 
significantly lower than in non-Indigenous children in the same age group (81%, p<0.0001). Similarly, the 
proportion of 23-valent pneumococcal vaccine serotypes causing disease in Indigenous people older than 
15 years was significantly lower (67%) than in non-Indigenous people in this age group (91%), p<0.0001).

During the period 2003 to 2005, there were 11 deaths recorded from IPD in the Northern Territory, 
Queensland, South Australia and Western Australia. Two were in persons identified as Aboriginal and Torres 
Strait Islander; one was in an adult over 50 years of age and the age for the other was unknown (Table 14).
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Table 13. Invasive pneumococcal disease notification rates, selected Australian states, 2003 to 
2006, by age group and Indigenous status

Age group
(years)

Indigenous status Notifi cations*
(2003–2006)

n Rate† Rate ratio
0–4 Indigenous 106 65.2

1.8
Other 1,315 35.8

5–14 Indigenous 40 12.3
4.6

Other 212 2.7
15–24 Indigenous 35 13.1

5.8
Other 187 2.3

25–49 Indigenous 219 50.9
11.2

Other 1,003 4.5
50+ Indigenous 76 51.5

3.5
Other 2,747 14.5

All ages‡ Indigenous 477 41.7
4.6

Other 5,464 9.0

* Notifi cations (New South Wales, the Northern Territory, South Australia, Victoria and Western Australia only) where the date of 
diagnosis was between 1 January 2003 and 31 December 2006.

† Average annual age-specifi c rate per 100,000 population.

‡ Rates for all ages combined are age-standardised to the Australian Bureau of Statistics Australian population estimates for 
2005.

 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).

Table 14. Invasive pneumococcal disease hospitalisations and deaths, selected Australian states, 
2002 to 2005, by age group and Indigenous status

Age group
(years)

Indigenous status Hospitalisations*
(July 2002–June 2005)

Deaths†

2003–2005
n Rate‡ Rate ratio n

0–4 Indigenous 61 37.4
1.7

0
Other 572 22.3 2

5–14 Indigenous 16 4.9
3.1

0
Other 88 1.6 0

15–24 Indigenous 9 3.4
3.8

0
Other 52 0.9 0

25–49 Indigenous 106 25.0
13.6

0
Other 281 1.8 2

50+ Indigenous 42 29.4
3.8

1
Other 1,001 7.7 4

All ages§ Indigenous 234 21.4
4.5

2
Other 1,994 4.7 9

* Hospitalisations (New South Wales, the Northern Territory, Queensland, South Australia and Western Australia only) where 
the date of separation was between 1 July 2002 and 30 June 2005.

† Deaths (the Northern Territory, Queensland, South Australia and Western Australia only) where the death was recorded 
between 1 January 2003 and 31 December 2005.

‡ Average annual age-specifi c rate per 100,000 population.

§ Includes cases with unknown ages. Rates for all ages combined are age-standardised to the Australian Bureau of Statistics 
Australian population estimates for 2005.

 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).
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Over the six-year period July 1999 to June 2005, age-adjusted hospitalisation rates for IPD remained signifi-
cantly higher for Indigenous people compared with those presumed to be non-Indigenous (Figure 14), with 
no clear trend over time. In cases recorded as Indigenous there was a statistically significant decrease in the 
0–4 year age group from 1999–2001 to 2003–2005 (p=0.0003), while in cases recorded as non-Indigenous 
there was also a decrease in that age group (p=0.0001) and an increase in cases aged 50 years or more 
(p=0.0001).

Comment

The period covered by this report saw the introduction (in 2005) of universally funded pneumococcal vacci-
nation for infants (7-valent conjugate at 2, 4, 6 months of age) and the elderly (23-valent polysaccharide from 
65 years of age). These were in addition to the pre-existing programs targeting Aboriginal and Torres Strait 
Islander and other high-risk infants (from 2001) and Indigenous adults aged 50 years or more and younger 
Indigenous adults with risk factors (from 1999).

Higher rates of IPD have been consistently found in Indigenous compared with non-Indigenous Australians 
of all ages, the highest rates in those aged less than 5 years and more than 25 years, and particularly in central 
and northern Australia. Funded pneumococcal vaccination programs were targeted to Aboriginal and Torres 
Strait Islander people for the first 2–2½ years of data presented here, the length of time varying with the 
dataset used, followed by between 6 months and 2 years covered by universal vaccination programs. Despite 
the longer period during which vaccination was funded for Indigenous people, whether during targeted or 
universal programs, substantially higher morbidity burdens were seen in Indigenous people. However, the 
Indigenous to non-Indigenous rate ratios were lowest in those age groups most directly targeted for vaccina-
tion, where the greatest benefits would be expected (i.e. 0–4 years and 50 years or more).

More detailed data have been published elsewhere, in particular annual reports of enhanced IPD 
surveillance.73–77 They show that the reported deaths presented above are a substantial under-estimate of 
deaths due to invasive pneumococcal disease, with 128 deaths recorded nationally in 2005 by that enhanced 
surveillance system, nine in Aboriginal or Torres Strait Islander people,77 compared with the data presented 
above from the AIHW mortality database, which has only nine deaths from four jurisdictions in the three-
year period, two of whom were Indigenous. The enhanced surveillance data show that the disparity between 
Indigenous and non-Indigenous young children was eliminated following the implementation of the targeted 
vaccination program in 2001,77 despite suboptimal vaccination coverage.78 However, following the commence-
ment of the universal infant program, the greater relative decrease in IPD rates in non-Indigenous children 

Figure 13. Pneumococcal pneumonia (not 
coded as meningitis or septicaemia) 
hospitalisation rates, selected Australian 
states,* 2002 to 2005,† by age group and 
Indigenous status
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South Australia and Western Australia.
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Figure 12. Invasive pneumococcal disease 
notification rates, selected Australian states,* 
2003 to 2006,† by age group and Indigenous 
status
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led to a re-emerging disparity between Indigenous and non-Indigenous children. Most importantly, total IPD 
rates are much lower than pre-vaccine levels in both Indigenous and non-Indigenous children. However, as 
non-vaccine type disease was and is more common in Indigenous children, a disparity between Indigenous 
and non-Indigenous children is difficult to eliminate.77 Conjugate vaccines active across a broader range of 
IPD serotypes are needed to further reduce disease in Aboriginal and Torres Strait Islander children. The 
results of clinical trials on two new vaccines with broader serotype coverage are awaited with interest.79,80

The impact in adults has been less clear in both Indigenous and non-Indigenous people. There have been 
reports of decreases in IPD in Aboriginal and Torres Strait Islander adults following vaccination programs 
in north Queensland81 and the Kimberley,82 but no decrease in the Northern Territory.83 Data from the first 
year of universal vaccination show reductions in IPD in adults, but it is not clear at this early stage whether 
these are attributable to adult vaccination, herd immunity from infant vaccination, or other causes.5 However, 
the high rates of IPD in younger Indigenous adults, together with the reported low vaccination coverage in 
that age group, suggest there may be potential benefits from reducing the recommended age for universal 
vaccination of Indigenous adults below the current 50 years. Given the limitations of the polysaccharide vac-
cine, including lower effectiveness against IPD,84 no proven effectiveness against other manifestations such as 
non-bacteraemic pneumonia,84 and concerns about hypo-responsiveness to doses after the first,85 the results of 
trials in adults of conjugate vaccines with broader serotype coverage are keenly anticipated.

Figure 14. Invasive pneumococcal disease 
hospitalisation rates, selected Australian 
states,* 1999 to 2005,† by Indigenous status
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Substantial benefi ts have been seen from pneumococcal vaccination of Aboriginal and Torres Strait Islander infants 
(since 2001), and to a lesser extent, adults (since 1999). Despite this, Indigenous people of all ages continue to suffer 
higher rates of pneumococcal disease compared with non-Indigenous people.
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Varicella

Varicella (chickenpox) is a highly contagious infection caused by the varicella-zoster virus (VZV). The 
average incubation period is 14–16 days. The clinical picture includes sudden onset of slight fever, mild 
constitutional symptoms and a generalised pruritic vesicular rash. About 5% of infections are subclinical. 
Acute varicella may be complicated by cerebellitis, aseptic meningitis, transverse myelitis, thrombocytopenia 
and pneumonia.36

In unvaccinated populations, varicella is primarily a childhood illness with more than 90% of the population 
in temperate countries developing clinical or serological infection by adolescence.86 In Australia, seropositivity 
was 83% by age 10–14 years in the pre-vaccine era.87 Varicella is generally a benign, self-limiting illness in 
children, but morbidity and mortality rates are higher in adults,88 at the extremes of ages, and in the immuno-
compromised.89

Case definitions
Notifi cations

Not available for the period covered in this report.

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code B01 (varicella [chickenpox]) was used to identify varicella hospitalisations and deaths.

Distribution by Indigenous status and age

Of the total 3,205 hospitalisations for varicella in New South Wales, the Northern Territory, Queensland, 
South Australia and Western Australia over the three-year period July 2002 to June 2005, 215 (7%) were 
identified as occurring in Aboriginal and Torres Strait Islander people (Table 15).

The incidence was highest in 0–4 year olds for Indigenous and presumed non-Indigenous people (Table 15, 
Figure 15). This age group represents 59% (127) of all hospitalisations identified as Indigenous and 36% 
(1,088) of hospitalisations in those presumed to be non-Indigenous.

The overall Indigenous to non-Indigenous rate ratio of 1.4:1 for hospitalisations was statistically significantly 
above 1.0, and also significantly above 1.0 for the age groups 0–4 and 5–14 years (Table 15).

Of the four deaths recorded from varicella in the Northern Territory, Queensland, South Australia and 
Western Australia, none were recorded for people identified as Aboriginal and Torres Strait Islander.

Over the six-year period July 1999 to June 2005, hospitalisation rates for varicella were statistically significantly 
higher for Indigenous people compared with people presumed to be non-Indigenous in years 2002/2003, 
2003/2004 and 2004/2005 (Figure 16). For Indigenous people, there was no statistically significant change 
over time, while, for non-Indigenous people, there was a significant decrease in 2002/2003 followed by an 
increase in 2003/2004. Increases were consistent across age groups and jurisdictions (data not shown).

Comment

Varicella vaccination was recommended from September 2003 for all Australian infants, and adolescents who 
have no clinical history of chickenpox, and funded for these groups from November 2005.20

Chickenpox is not known as a disease of particular concern for Aboriginal and Torres Strait Islander peo-
ple compared to others, and there are no known previous publications comparing the disease burden in 
Indigenous and non-Indigenous people, nationally or internationally. The hospitalisation data presented 
here show a statistically significantly higher rate in Indigenous compared with non-Indigenous children up 
to 14 years of age and all ages combined, but the scale of this disparity is smaller than most other vaccine 
preventable diseases (see Appendix B). As these data were all collected in the pre-vaccination era, and at 
least 90% of people are infected with varicella during their lifetime, the reasons for the slightly higher hospi-
talisation rates in Aboriginal and Torres Strait Islander people may be due to poorer access to primary care, 
particularly in remote areas, or a greater propensity for complicating skin and soft tissue infections, related 
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Table 15. Varicella hospitalisations and deaths, selected Australian states, 2002 to 2005, by age 
group and Indigenous status

Age group
(years)

Indigenous status Hospitalisations*
(July 2002–June 2005)

Deaths†

2003–2005
n Rate‡ Rate ratio n

0–4 Indigenous 127 78
1.8

0
Other 1,088 43 1

5–14 Indigenous 42 13
1.5

0
Other 469 8 0

15–24 Indigenous 18 7
1.3

0
Other 306 5 0

25–49 Indigenous 26 6
1.2

0
Other 802 5 1

50+ Indigenous 2 1
0.6

0
Other 325 2 2

All ages§ Indigenous 215 10
1.4

0
Other 2,990 7 4

* Hospitalisations (New South Wales, the Northern Territory, Queensland, South Australia and Western Australia only) where 
the date of separation was between 1 July 2002 and 30 June 2005.

† Deaths (the Northern Territory, Queensland, South Australia and Western Australia only) where the death was recorded 
between 1 January 2003 and 31 December 2005.

‡ Average annual age-specifi c rate per 100,000 population.

§ Includes cases with unknown ages. Rates for all ages combined are age-standardised to the Australian Bureau of Statistics 
Australian population estimates for 2005.

 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).

Figure 15. Varicella hospitalisation rates, 
selected Australian states,* 2002 to 2005,† by 
age group and Indigenous status
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* New South Wales, the Northern Territory, Queensland, 
South Australia and Western Australia.

† Hospitalisations where the date of separation was 
between 1 July 2002 and 30 June 2005.

Figure 16. Varicella hospitalisation rates, 
selected Australian states,* 1999 to 2005,† by 
Indigenous status
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to environmental living conditions. Changes in hospitalisation rates over time were not limited to particular 
demographic, age or geographic categories.

Varicella notifications were not reported here, as national surveillance only commenced in 2006, and surveil-
lance was incomplete in that year.20,90

Aboriginal and Torres Strait Islander people suffer slightly higher hospitalisation rates for chickenpox compared with 
other Australians, and therefore should gain substantial benefi ts from funded universal vaccination, which commenced 
in November 2005.
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Vaccination coverage

The Australian Standard Vaccination Schedule/National Immunisation 
Program 2003 to 2006
The Australian Standard Vaccination Schedule (ASVS) changed in January 2003, September 2003 and 
January 2005, and additional vaccines were universally funded from November 2005.

Children

The meningococcal C conjugate vaccine (MenCCV), to be administered at age 12 months, was introduced 
and funded for all children in January 2003, with a catch-up program for those aged up to 19 years.

In September 2003, the dose of DTP at 18 months of age was no longer recommended. The recommended 
schedule was also changed to include:

the 7-valent pneumococcal conjugate vaccine (7vPCV) at 2, 4 and 6 months of age for non-Indigenous i. 
infants, in addition to the previous recommendation for Indigenous and high-risk infants;
the universal varicella-zoster vaccine at 18 months of age; andii. 
the inactivated poliomyelitis vaccine in place of the oral polio vaccine,iii. 
although these recommendations were not funded.iv. 

In January 2005, universal 7vPCV was funded. In May 2005, the National Immunisation Program (NIP) 
Schedule replaced the ASVS (Table 16), with all recommended vaccines to be funded. These included, from 
November 2005, varicella vaccine and inactivated poliomyelitis vaccine for all infants, and hepatitis A vaccine 
for Aboriginal and Torres Strait Islander infants in the Northern Territory, Queensland, South Australia and 
Western Australia. For Hib vaccine, the previous recommendation of Hib PRP-OMP (purified polysaccharide 
conjugated to the outer membrane protein of the bacteria N. meningitidis) vaccine for all infants was changed 
to include other Hib vaccines for Indigenous infants in the Australian Capital Territory, New South Wales, 
Tasmania and Victoria, and all non-Indigenous infants.

Adolescents

From September 2003, the recommendation for the acellular pertussis antigen was added to the adolescent 
booster of diphtheria and tetanus vaccination. The NIP Schedule recommended catch-up hepatitis B vac-
cination for adolescents of one cohort within the age range of 10–13 years who had no prior history of disease 
or vaccination, and the schedule varied with different jurisdictions. Varicella vaccination was included for one 
cohort of adolescents between 10 and 13 years of age who had no prior history of chickenpox.

Adults

Pneumococcal vaccination for all Australians aged 65 years or more was funded nationally from January 
2005.

Additional or specific recommendations for Aboriginal and Torres Strait Islander 
people

Of the vaccines listed in Table 16, some are recommended only for Aboriginal and Torres Strait Islander 
people, due to their higher risks of contracting the respective diseases.

The three-dose primary course of 7vPCV, administered at 2, 4 and 6 months of age, has been recommended 
and funded for Aboriginal and Torres Strait Islander children since June 2001 (in contrast to this vaccine 
being recommended for universal use for all Australian infants in September 2003 and funded since January 
2005). A booster dose of pneumococcal vaccine using the 23-valent pneumococcal polysaccharide vaccine 
(23vPPV) is recommended specifically for Aboriginal and Torres Strait Islander children living in the 
Northern Territory, Queensland, South Australia and Western Australia, at age 18–24 months, following the 
primary 7vPCV course in infancy.
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Regarding the vaccine against Hib infection, the preferred vaccine type for Aboriginal and Torres Strait 
Islander infants in the Northern Territory, Queensland, South Australia and Western Australia, who have an 
earlier peak incidence of disease and a higher risk of disease under 6 months of age, is a specific type (Hib 
PRP-OMP). This vaccine is immunogenic at an earlier age, and requires three doses to be administered at 
age 2, 4 and 12 months, without a dose required at age 6 months as with other types of Hib vaccine. Either 
PRP-OMP or other Hib vaccine conjugated to tetanus toxoid (in combination with other antigens) is recom-
mended for other children.

A two-dose course of hepatitis A vaccine, administered six months apart, between ages 12 and 24 months, has 
been recommended and funded under the NIP Schedule for Aboriginal and Torres Strait Islander children 
living in the Northern Territory, Queensland, South Australia and Western Australia since November 2005, 
and since 1999 in northern Queensland.

Vaccination with Bacille Calmette-Guérin (BCG) against tuberculosis is recommended for all Aboriginal 
and Torres Strait Islander neonates in high incidence areas, primarily northern Australia.

Aboriginal and Torres Strait Islander adults aged 50 years or more, and those aged 15–49 years with medical 
conditions putting them at high risk of disease or complications,20 are recommended for vaccination against 
influenza and pneumococcal disease. In the Northern Territory, all Aboriginal and Torres Strait Islander 
people aged 15 years or more, irrespective of presence of medical or behavioural risk factors, have been recom-
mended for pneumococcal vaccination since 2000. Vaccination is recommended annually for influenza while, 
for pneumococcal disease, generally re-vaccination is recommended five years after the first dose in Aboriginal 
and Torres Strait Islander adults (see The Australian Immunisation Handbook 9th edition for more details.)57 
These two vaccines have been provided through the National Indigenous Pneumococcal and Influenza 
Immunisation (NIPII) Program since 1999, and earlier in some jurisdictions. For other (non-Indigenous) 
adult Australians, the recommended age to receive these two vaccines is 65 years or more, funded through the 
influenza vaccine program for older Australians since 1999 and the pneumococcal vaccination program for 
older Australians since January 2005.20

Table 16. The Australian National Immunisation Program Schedule for Aboriginal and Torres 
Strait Islander people, effective 1 November 2005

Age Vaccine
Birth Hep B BCG**
2 months Hep B* DTPa Hib† IPV 7vPCV
4 months Hep B* DTPa Hib† IPV 7vPCV
6 months Hep B* DTPa Hib† IPV 7vPCV
12 months Hep B* Hib† MMR MenCCV
12–18 months Hep A‡

18 months VZV
18–24 months 23vPPV‡ Hep A‡

4 years DTPa IPV MMR
15–17 years dTpa
15–49 years 23vPPV§║ Flu§¶

≥50 years dT 23vPPV║ Flu¶

* Three doses, either at 2, 4 and 6 months or 2, 4 and 12 months of age.

† Hib PRP-OMP: three doses, at 2, 4 and 12 months of age, for Aboriginal and Torres Strait Islander infants in the Northern 
Territory, Queensland, South Australia and Western Australia. Other infants may receive either PRP-OMP or PRP-T sched-
ules. The Hib PRP-T schedule comprises four doses, at 2, 4, 6 and 12 months of age.

‡ For Aboriginal and Torres Strait Islander children in the Northern Territory, Queensland, South Australia and Western Australia.

§ For Aboriginal and Torres Strait Islander people who have at least one risk factor for which the vaccine is recommended, as 
per The Australian Immunisation Handbook, 9th edition.

║ Recommendations for repeat doses as per The Australian Immunisation Handbook, 9th edition.

¶ For people recommended to be vaccinated against infl uenza, vaccination is to be repeated annually.

** For Aboriginal and Torres Strait Islander infants living in specifi c regions of high incidence only.
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Vaccination coverage estimates from the Australian Childhood 
Immunisation Register for Aboriginal and Torres Strait Islander versus 
other children

Calculating vaccination coverage estimates from the ACIR

A child is now defined as being ‘fully vaccinated’ at 12 months of age if he or she has received a third dose 
of DTPa and poliomyelitis vaccine (oral or inactivated), a second or third dose of Hib vaccine, and either a 
second or a third dose of Hep B vaccine. Doses of 7vPCV, varicella and meningococcal C conjugate vaccines 
are not included in this calculation.

A child is now defined as being ‘fully vaccinated’ at 24 months of age if he or she has received a third or fourth 
dose of DTPa (depending on whether he or she is in the birth cohort for which the recommendation of DTPa 
at 18 months has been removed), a third dose of poliomyelitis vaccine (oral or inactivated), a third or fourth 
dose of Hib vaccine, either a second or a third dose of Hep B vaccine and a first dose of MMR vaccine.

A child is now defined as being ‘fully vaccinated’ at 72 months of age if he or she has received a fifth dose of 
DTPa (children born before March 2002 would have been subject to the recommendation of a DTPa dose at 
18 months), a fourth dose of poliomyelitis vaccine (oral or inactivated), and a second dose of MMR vaccine.

Vaccination coverage of two vaccines that became relevant to Aboriginal and Torres Strait Islander children in 
the Northern Territory, Queensland, South Australia and Western Australia since 2003, namely the hepatitis 
A vaccine and the 23vPPV booster dose at 18–24 months of age, are published in this report for the first 
time. The two doses of the hepatitis A vaccine are scheduled for administration at 12 and 18 months of 
age in Western Australia and the Northern Territory, and at 18 and 24 months of age in Queensland and 
South Australia. The 23vPPV booster dose following the primary 7vPCV course in infancy is scheduled for 
administration at 18 months of age in Western Australia and the Northern Territory, and at 24 months of 
age in Queensland and South Australia. To enable comparability between jurisdictions for coverage of this 
23vPPV booster dose, the observation time point at 6–<9 months after the scheduled dosing time adopted in 
the respective jurisdictions has been selected for reporting.

More detail on the methods used for these calculations, including issues pertaining to identification of 
Indigenous status in the ACIR, has been discussed in the Methods section of this report.

Fully vaccinated children

Vaccination coverage estimates for Aboriginal and Torres Strait Islander children, compared with children 
not identified as Aboriginal and Torres Strait Islander, expressed in terms of the percentage who were ‘fully 
vaccinated’ for age, are shown in Table 17 below.

At age 12 months, the proportion of Australian Aboriginal and Torres Strait Islander children who were fully 
vaccinated was 83%, compared with 91% for other children (Table 17). Coverage was lower in Aboriginal 
and Torres Strait Islander children compared with other children in all jurisdictions except for the Australian 
Capital Territory. The extent of the difference varied among jurisdictions, in some being more than 10 per-
centage points.

However, by age 24 months, the coverage estimates for Indigenous children had increased and the disparities 
with non-Indigenous children almost disappeared nationally and in most jurisdictions. The proportions of 
children who were fully vaccinated were 91% for Aboriginal and Torres Strait Islander children and 92% for 
other children nationally (Table 17).

At age 72 months, the proportion of Australian children who were recorded as being ‘fully vaccinated’ was 
generally lower than that at earlier age milestones. There was little difference between Indigenous and other 
children at the national level (76% and 77%, respectively) while, for individual jurisdictions, coverage in 
Indigenous children ranged from 9% lower to 12% higher than in non-Indigenous children (Table 17).

Coverage remained stable over time between 2003 and 2006 for both Indigenous and non-Indigenous chil-
dren aged 12 months and 24 months (Figure E1 and Table E1 in Appendix E).
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Individual vaccines or antigens

The proportion of Aboriginal and Torres Strait Islander children who had received three doses (primary 
course) of 7vPCV at age 12 months progressively increased, by yearly birth cohorts, since its recommenda-
tion in June 2001 (Figure 17). Given that universal infant vaccination with 7vPCV was recommended in 
September 2003 but not funded until January 2005, coverage of 7vPCV in other children lagged behind that 
of Aboriginal and Torres Strait Islander children until the program was funded. Under the funded universal 
program, coverage of 7vPCV was lower in Aboriginal and Torres Strait Islander children than other children 
for those born in 2005 (Figure 17). Coverage for individual jurisdictions showed a similar pattern (Table E2 
in Appendix E).

The proportions of Indigenous children who had received the 23vPPV booster, as recommended for Indigenous 
children in the Northern Territory, Queensland, South Australia and Western Australia at 18–24 months of 
age, are presented in Figure 18. Coverage varied among these jurisdictions, with the highest at about 64% in 
the Northern Territory (Figure 18). There was no clear trend in coverage of this dose over a two-year period; 
however, in all jurisdictions coverage increased between the two cohorts.

Table 17. Percentage of Australian children who were ‘fully vaccinated’ based on data on 
3-month birth cohorts as at 31 March 2007 from the ACIR, by Indigenous status

State or territory
ACT NSW NT Qld SA Tas Vic WA Australia

‘Fully vaccinated’ at 12 months (born Oct–Dec 2005)
Indigenous 95.8 85.8 84.8 84.2 77.7 84.9 88.2 75.1 83.3
Others 92.1 91.3 94.0 90.8 90.5 92.8 91.2 90.8 91.1
‘Fully vaccinated’ at 24 months (born Oct–Dec 2004)
Indigenous 88.2 91.1 95.9 93.7 90.9 91.4 87.0 85.8 91.1
Others 93.4 91.3 93.7 91.2 92.8 94.3 93.2 90.8 92.0
‘Fully vaccinated’ at 72 months (born Oct–Dec 2000)
Indigenous 75.0 69.8 86.8 80.7 64.7 82.5 72.5 70.5 75.6
Others 81.5 74.8 74.9 78.4 74.0 82.0 80.0 72.9 76.9

Figure 17. Percentage of Australian children 
who had received three doses of 7-valent 
pneumococcal conjugate vaccine at age 
12 months, by Indigenous status and birth 
cohort
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Figure 18. Percentage of Aboriginal and Torres 
Strait Islander children who had received the 
23vPPV booster within 6 to <9 months after 
the due date (18–24 months of age)
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Figure 19 shows the coverage of hepatitis A vaccine (two doses) in Aboriginal and Torres Strait Islander 
children born between January and June 2004 by age 30–<33 months in these four jurisdictions. The cover-
age levels were initially higher in Queensland, probably reflecting the effect of the earlier regional program 
in northern Queensland and the variable uptake in the early phase of introduction of this vaccine in other 
relevant jurisdictions.

Coverage data for other individual vaccines or antigens by jurisdiction are provided in Tables E2, E3 and E4 
in Appendix E, with the exception of varicella and meningococcal C vaccines, as estimates are not sufficiently 
reliable such a short time after their introduction.

Figure 19. Percentage of Aboriginal and 
Torres Strait Islander children born between 
January and June 2004 who had received two 
doses of hepatitis A vaccine at age 30 to 
<33 months, by jurisdiction
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Vaccination coverage estimates from the National Aboriginal and Torres 
Strait Islander Health Survey and National Health Survey for Indigenous 
and non-Indigenous adults

The 2004–05 NATSIHS and NHS also provide data on coverage for the influenza and pneumococcal 
vaccines in adults, as well as the presence of high-risk medical conditions which are indications for vaccina-
tion in younger adults.

Prevalence of  risk factors for which influenza and/or pneumococcal vaccination 
were recommended in Aboriginal and Torres Strait Islander adults aged less than 
50 years

As the recommendations for influenza and pneumococcal vaccination for Indigenous adults aged 15–49 years 
are based on the presence of risk factors, data on the prevalence of those risk factors in Indigenous Australians 
are relevant for interpreting vaccination coverage in this population.

Risk factors for which the influenza vaccine is recommended include at least one of many chronic medi-
cal conditions, including severe asthma. In 2004–2005, approximately 17% of Aboriginal and Torres Strait 
Islander Australians aged 18–49 years reported at least one of the chronic medical conditions (listed in 
Appendix C (II)) that were considered risk factors of influenza for which vaccination was recommended. 
Diabetes mellitus, chronic cardiovascular, respiratory and kidney conditions predominated. The proportion 
of this population with at least one risk factor rose to 29% when current asthma was included.

Risk factors for which the pneumococcal vaccine is recommended include at least one of many chronic 
medical conditions (but not including asthma), heavy alcohol use and tobacco smoking. In 2004–2005, the 
proportion of Aboriginal and Torres Strait Islander Australians aged 18–49 years who reported at least one 
chronic medical condition (as listed in Appendix C (I)) or heavy alcohol use was 32%, and rose to about 66% 
when tobacco smoking was added.

There was a gender difference in reported prevalence of risk factors that are indications for influenza vaccine 
in Aboriginal and Torres Strait Islander Australians aged 18–49 years, with lower rates in males compared 
with females for chronic conditions including asthma (21% and 36%, respectively). However, there was no 
gender difference for the risk factor indications for pneumococcal vaccine, which includes smoking (66% for 
both genders).

When comparing remote and non-remote areas, while the prevalence of a risk factor for which the influenza 
vaccine was recommended was not significantly different between Aboriginal and Torres Strait Islander 
residents of remote and non-remote areas (26% and 30%, respectively), a higher prevalence was reported 
in residents of remote areas who had a risk factor for which the pneumococcal vaccine was recommended 
(71% for remote residents compared with 64% for non-remote residents). There was no significant differ-
ence in prevalence of these risk factors among various jurisdictions of residence (see Tables E5 and E6 in 
Appendix E).

The prevalence of risk factors generally increased with age, although this trend was more marked for risk 
factors that were indications for influenza vaccine than for pneumococcal vaccine (Figure 20).

Coverage of  influenza and pneumococcal vaccination in Aboriginal and Torres 
Strait Islander adults

Coverage of influenza and pneumococcal vaccinations by age groups

Vaccination coverage in various age and risk groups, in both Indigenous and non-Indigenous adults, are 
shown for influenza vaccine in Figure 21 and pneumococcal vaccine in Figure 22.

While the percentage of people who were fully vaccinated for influenza was consistently higher than that 
for pneumococcal vaccine, for both vaccines a similar pattern was seen between the age and risk groups 
represented.
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In Aboriginal and Torres Strait Islander adults, the lowest coverage was in younger adults (15–49 years) with 
no statistically significant difference in coverage between those for whom the vaccine was recommended 
(with risk factors) and those for whom it was not recommended (without risk factors). In older Aboriginal 
and Torres Strait Islander adults, all of whom were recommended to be vaccinated, the coverage was higher. 
Coverage was highest in the oldest age group (65 years or more), for which vaccination was also recommended 
and funded for non-Indigenous adults. In the age group for which vaccination was only recommended and 
funded for Aboriginal and Torres Strait Islander adults (50–64 years), coverage was significantly lower.

There were no significant differences in coverage between genders in the categories shown in these figures 
(data not shown).

Coverage was significantly higher in Indigenous compared with non-Indigenous adults in their respective 
age groups, with the exception of pneumococcal vaccine in those age 65 years or more. It should be noted that 
pneumococcal vaccine was funded for non-Indigenous adults in that age group for only part of the period 
covered by the survey.

Vaccination coverage by jurisdiction by remoteness and risk factor category is presented in Tables E5 to E8 
in Appendix E.

Increase in uptake of influenza and pneumococcal vaccination over time

Among Aboriginal and Torres Strait Islander adults aged 50 years or more, for whom the influenza and 
pneumococcal vaccines were universally recommended, vaccine uptake increased from 2001 to 2004–2005 for 
both vaccines, although the increases did not reach statistical significance (Figure 23).

Differential uptake of influenza and pneumococcal vaccinations by remoteness of residence

A significantly higher uptake of both vaccines was observed in Aboriginal and Torres Strait Islander adults 
aged 50 years or more living in remote areas compared with non-remote areas (Figure 24). A similar pattern 
was seen in younger adults for both vaccines, and older adults (65 years or more) for pneumococcal vaccine, 
but there was no statistically significant difference in influenza coverage by remoteness for older adults (data 
not shown).

Figure 20. Percentage of Aboriginal and 
Torres Strait Islander persons aged 18 years or 
more who had risk factors for contracting 
influenza or pneumococcal disease reported 
in 2004–2005, by age group, Australia
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Source: Australian Bureau of Statistics National Aboriginal 
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Figure 21. Percentage of population who 
reported having influenza vaccination in the 
last 12 months prior to survey in 2004–2005, 
by Indigenous status and age group, Australia
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Variation in uptake of influenza and pneumococcal vaccinations among Australian states and 
territories

For both influenza and pneumococcal vaccines, there was substantial variation in vaccination coverage between 
jurisdictions in Aboriginal and Torres Strait Islander adults. Data for those aged 18–49 years who had at least 
one relevant risk factor are presented in Figure 25, and more detailed data on that age group in Tables E5 and 
E6 in Appendix E. The highest coverage was reported in the Northern Territory for both vaccines, where the 
pneumococcal vaccine (but not the influenza vaccine) was recommended for all Aboriginal and Torres Strait 
Islander adults.

Figure 22. Percentage of population who 
reported having pneumococcal vaccination in 
the last five years prior to survey in 2004–
2005, by Indigenous status and age group, 
Australia

12% 13%

4%

30%

43%48%

0

20

40

60

80

100

Indigenous Non-Indigenous

Indigenous status

P
er

 c
en

t o
f p

op
ul

at
io

n

All population aged 18-49 years

Aged 18-49 years with risk factor(s)*

Aged 50-64 years

Aged 65 years or more

* Chronic disease, heavy alcohol use or smoking.

Source: Australian Bureau of Statistics, National Aboriginal 
and Torres Strait Islander Health Survey, and National Health 
Survey, 2004–05.

Figure 23. Vaccination coverage of Aboriginal 
and Torres Strait Islander adults aged 
≥50 years, 2004–2005 compared with 2001, by 
vaccine
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Source: Australian Bureau of Statistics, National Health 
Survey 2001 Indigenous supplemental survey, and National 
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Figure 25. Percentage of Aboriginal and 
Torres Strait Islander persons aged 18–49 years 
with at least one relevant risk factor who had 
vaccination prior to survey in 2004–2005, by 
jurisdiction of residence, Australia
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Figure 24. Vaccination coverage of Aboriginal 
and Torres Strait Islander adults aged 
≥50 years, by remoteness of residence and 
vaccine, 2004–2005
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Comment

This report is the broadest in scope and most detailed presentation of vaccination coverage data on Aboriginal 
and Torres Strait Islander people yet published. This has been made possible by improvements in ACIR data 
quality and the increased sample size of the NATSIHS compared with previous surveys.

For vaccines recommended for all children, coverage in Indigenous children at age 12 months was between 
2% and 9% lower than in non-Indigenous infants nationally. This discrepancy disappeared by age 24 months, 
suggesting that delayed vaccination was more common in Aboriginal and Torres Strait Islander infants, who 
eventually caught up with the recommended doses by 24 months. At 5 years of age, fewer children had received 
all the recommended vaccines, but there was no disparity between Indigenous and non-Indigenous children 
at the national level. This pattern was not uniform across all jurisdictions, with coverage in Aboriginal and 
Torres Strait Islander children lower than the national average in some, while in others coverage was actually 
higher. This improved data quality now provides the opportunity for the ACIR to be used to assist provid-
ers and program managers to identify regions where increased attention is required to improve coverage in 
Aboriginal and Torres Strait Islander children.

For vaccines recommended only for Aboriginal and Torres Strait Islander people, coverage was consistently 
and substantially lower than for the universal vaccines. This may be partly due to under-reporting of these 
vaccines to the ACIR, but the same phenomenon has been reported in surveys, of adults (reported here) 
and children.18 This demonstrates the greater difficulty in delivering these targeted programs, to all ages, 
and the need for improved systems to deliver them. While lower coverage was found in non-remote areas in 
Aboriginal and Torres Strait Islander adults, and previously in children,35 more recent analyses of ACIR data 
do not find this to be the case for universal vaccines with higher coverage.17 The low coverage for hepatitis A 
and 23vPPV in Aboriginal and Torres Strait Islander children in this report, vaccines which are only recom-
mended in the north and west of Australia, demonstrates that difficulties in achieving high coverage are not 
limited to urbanised areas.

Among Aboriginal and Torres Strait Islander adults, it is generally observed that the coverage is higher with 
the influenza vaccine than the pneumococcal vaccine in most ages, jurisdictions and remoteness strata. This 
may be partly explained by the limitations in the self-reporting methods used in data as discussed in the 
Methods section, yet the scale of the difference suggests it is likely that there is some true difference between 
the uptake of these two vaccines.

In younger Aboriginal and Torres Strait Islander adults with a risk-factor-based program, vaccination was 
not delivered to a high proportion of eligible people. The substantially higher coverage in older adults is very 
suggestive of the superiority of an age-based program over an age-and-risk-based vaccination program.

In fact, the Australian Technical Advisory Group on Immunisation (ATAGI) has recently recommended 
annual influenza vaccination for all Aboriginal and Torres Strait Islander adults,57 although this recommen-
dation is not yet publicly funded.
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Discussion

This is the second report to provide detailed data on VPDs and vaccination coverage in Aboriginal and Torres 
Strait Islander people. More detailed analysis and presentation of data has been made possible by improve-
ments to the ACIR, NATSIHS and hospitalisation data.

Vaccination coverage

Vaccination coverage for the standard vaccines nationally is 6%–8% lower in Indigenous compared with 
non-Indigenous infants at 12 months of age, largely due to the higher prevalence of delayed vaccination in 
Indigenous children. By 24 months of age, that difference has disappeared and coverage is over 90%.

In adults, where universal vaccination programs are in place (for those aged 65 years or more, influenza 
and pneumococcal vaccine), there is no significant difference in national coverage between Indigenous and 
non-Indigenous people. Where these universal programs have achieved high coverage, the previously seen 
coverage gradient in Aboriginal and Torres Strait Islander people from higher in remote areas to lower in 
urban areas appears to no longer be the case.

However, for vaccines or age groups where vaccination is targeted only at Aboriginal and Torres Strait Islander 
people, such as hepatitis A, 23vPPV for infants, or influenza and 23vPPV in adults aged less than 65 years, 
coverage is markedly lower, although still higher than in the non-target population. Along with lower cover-
age, the gradient from remote to urban is still evident for the adult vaccines.

Impact

The achievement of high coverage for standard vaccines has had a substantial positive impact on the health 
of Aboriginal and Torres Strait Islander people. A number of diseases which have been eliminated from 
Australia by vaccination, or for which endemic transmission has been largely controlled, caused significant 
disease burdens in the past, and disproportionately affected Aboriginal and Torres Strait Islander people. The 
pre-vaccination impacts on Aboriginal and Torres Strait Islander people have been documented for some 
of these diseases, such as smallpox,91 measles,61 hepatitis B,50 and invasive Hib disease,92 while, for others, 
it can be assumed to be at least as severe as for the rest of the population, such as diphtheria, tetanus and 
poliomyelitis.

However, for some standard vaccines, high coverage has not been sufficient to control the disease. Pertussis 
epidemics continue to occur in Australia due to waning vaccine-induced immunity, and this is likely to con-
tinue until older Australians are immunised and/or an improved vaccine is developed. It seems likely that 
higher hospitalisation rates in Aboriginal and Torres Strait Islander infants are caused by a combination of 
more common delayed vaccination and generally poorer environmental living conditions.

Although Hib vaccine has resulted in a greater than 90% decrease in Hib disease, the few remaining cases 
occur at much higher rates in Aboriginal and Torres Strait Islander children. A similar situation has been 
reported in other indigenous populations that had high pre-vaccination rates of disease and this may be 
less marked in recent years.32,93 However, more research is needed to clarify the potential roles of continued 
carriage, delayed vaccination and vaccine failure.

For IPD and meningococcal disease, the universal vaccination programs have been very successful, but a 
greater proportion of cases in Aboriginal and Torres Strait Islander people are of serotypes not prevented 
by the vaccine. There have historically been much higher rates of IPD in Indigenous compared with non-
Indigenous children and adults.94,95 There has been a substantial impact of the 7vPCV vaccine on disease 
rates, but higher rates remain in Aboriginal and Torres Strait Islander children, largely due to serotypes not 
contained in the vaccine. Hoped for impact on the more common manifestations of pneumococcal infection 
– non-bacteraemic pneumonia and otitis media – have been seen overseas but not in Australian Indigenous 
people. In the US, a post-vaccination increase has been observed in IPD due to serotypes not covered by the 
vaccine, and this has been most marked in Alaskan indigenous people.96 While there is no clear evidence of 
that in Australia so far, this needs to be closely monitored. New vaccines with broader IPD serotype coverage 
are likely to be available in the near future79,80 and may have an important role for Indigenous people. The 
impact of 23vPPV vaccination in the second year of life in preventing IPD and the emergence of non-7vPCV 
serotypes also needs further examination.
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The impact of the universal meningococcal C vaccination program from 2003 is evident in data in this report. 
Although serogroup C meningococcal disease has seriously affected Indigenous people in the past,66,97 cur-
rently a greater proportion of disease in Indigenous, compared with non-Indigenous, people is serogroup B 
and therefore not covered by the vaccine. A serogroup B vaccine with broad coverage of relevant subtypes 
would be valuable.

Vaccination programs targeted specifically at Indigenous people are often necessary where large disparities in 
disease burden exist and the cost-effectiveness of vaccination of non-Indigenous people is less clear. Data in 
this report show that coverage is consistently lower for these programs.

In young Indigenous adults, the extent of the disease burden from IPD, pneumonia and influenza, and the 
substantial disparity in comparison with non-Indigenous people of the same age, are evident. The impact 
of adult vaccination on Aboriginal and Torres Strait Islander adults has not yet been clearly established, but 
this may be due to the fact that the vast majority of disease occurs in younger adults, in whom coverage has 
been low. Expansion of the age-based recommendations for 23vPPV down to 30 years, and for influenza 
vaccine to all Aboriginal and Torres Strait Islander adults, may have an impact if funded and implemented. 
Unfunded recommendations present a challenge to service providers to maximise the potential benefits from 
vaccination in these age groups.

High hospitalisation rates for influenza in infants, significantly higher for Indigenous compared with non-
Indigenous infants, suggest a possible role for vaccination. Universal infant vaccination is in place in the US 
and Canada. Either a universal or targeted program may be justified in Australia, and this is currently under 
consideration by ATAGI.
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Appendix A. Summary of  notifications in Australia,* for vaccine 
preventable diseases,† 2003 to 2006, by Indigenous status
Disease‡ Indigenous status Notifi cations*

(2003–2006)
n Rate§ Rate ratio

Diphtheria║ Indigenous 0 –
–

Other 0 –

Hib disease (invasive)
Indigenous 10 0.6

8.8
Other 41 0.1

Hepatitis A
Indigenous 162 8.1

4.9
Other 1,007 1.7

Hepatitis B
Indigenous 56 4.3

3.1
Other 860 1.4

Measles
Indigenous 9 0.6

1.4
Other 237 0.4

Meningococcal disease
Indigenous 106 5.1

2.6
Other 1,157 1.9

Mumps¶ Indigenous 3 0.2
0.2

Other 529 0.9

Pertussis
Indigenous 439 37.2

0.8
Other 28,611 46.9

Pneumococcal disease
Indigenous 477 41.7

4.6
Other 5,464 9.0

Poliomyelitis
Indigenous 0 –

–
Other 0 –

Rubella**
Indigenous 1 0.05

0.3
Other 118 0.19

Tetanus†† Indigenous 0 –
–

Other 8 –

* Notifi cations (New South Wales, the Northern Territory, South Australia, Victoria and Western Australia only) where the date of 
diagnosis was between 1 January 2003 and 31 December 2006.

† See Results section for case defi nitions. For diseases not included in Results section, case defi nitions are listed below.

‡ Infl uenza not included because of low completeness of Indigenous status fi eld.

§ Rates are per 100,000 population for all ages combined, age-standardised to the Australian Bureau of Statistics Australian 
population estimates for 2005.

║ Diphtheria notifi cations: see Appendix D for pre-2004 defi nition. National defi nition from January 2004: Isolation of toxigenic 
Corynebacterium diphtheriae or toxigenic C. ulcerans (confi rmed case); or Isolation of Corynebacterium diphtheriae or 
C. ulcerans (toxin production unknown) and one of the following presentations as clinical evidence: pharyngitis and/or 
laryngitis (with or without membrane); or toxic (cardiac or neurological) symptoms (probable case); or clinical evidence as 
above and an epidemiological link to a confi rmed case (probable case).

¶ Mumps notifi cations: see Appendix D for pre-2004 defi nition. National defi nition from January 2004: Confi rmed cases require 
either laboratory defi nitive evidence, or laboratory suggestive evidence and clinical evidence, or clinical evidence and an 
epidemiological link to a laboratory-confi rmed case. a) Laboratory defi nitive evidence: Isolation of mumps virus; or Detection 
of mumps virus by nucleic acid testing; or IgG seroconversion or a signifi cant increase in antibody level or a fourfold or greater 
rise in titre to mumps virus in the absence of recent vaccination. b). Laboratory suggestive evidence: Detection of mumps-
specifi c IgM antibody in the absence of recent vaccination. c) Clinical evidence: A clinically compatible illness characterised by 
swelling of the parotid or salivary glands lasting two days or more without other apparent cause.

** Rubella notifi cations: see Appendix D for pre-2004 defi nition. National defi nition from January 2004: A confi rmed case requires 
laboratory defi nitive evidence. A probable case requires clinical evidence and either laboratory suggestive evidence or an 
epidemiological link to a laboratory-confi rmed case. a) Laboratory defi nitive evidence: Isolation of rubella virus; or Detection 
of rubella virus by nucleic acid testing; or IgG seroconversion or a signifi cant increase in antibody level or a fourfold or greater 
rise in titre to rubella virus in the absence of recent rubella vaccination in paired sera tested in parallel; or Detection of rubella-
specifi c IgM antibody in the absence of recent rubella vaccination (must be confi rmed in a reference laboratory in pregnant 
women). b) Laboratory suggestive evidence: In a pregnant patient, the detection of rubella-specifi c IgM antibody that has not 
been confi rmed in a reference laboratory, in the absence of recent rubella vaccination. c) Clinical evidence: A generalised 
maculopapular rash and fever, and one or more of: arthralgia/arthritis or lymphadenopathy or conjunctivitis.

†† Tetanus notifi cations: see Appendix D for pre-2004 defi nition. National defi nition from January 2004: Confi rmed cases require 
either laboratory defi nitive evidence or clinical evidence. a) Laboratory defi nitive evidence: Isolation of Clostridium tetani from 
a wound in a compatible clinical setting and prevention of positive tetanospasm in mouse test from such an isolate using 
specifi c tetanus antitoxin. b) Clinical evidence: A clinically compatible illness without apparent cause.

 Indicates statistically signifi cant, 95% confi dence intervals greater or less than 1 (p<0.5).
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Appendix B. Summary of  hospitalisations and deaths in 
Australia,* for vaccine preventable diseases,† 2002 to 2005, 
by Indigenous status
Disease‡ Indigenous 

status
Hospitalisations*

(July 2002–June 2005)
Deaths*

2003–2005
n Rate§ Rate ratio n Rate§ Rate ratio

Diphtheria║ Indigenous 24 2.2
25.1

0 –
–

Other 38 0.1 0 –

Hepatitis A
Indigenous 66 4.4

3.6
1 –

–
Other 515 1.2 0 –

Hepatitis B
Indigenous 27 2.4

3.8
0 –

–
Other 269 0.6 14 –

Infl uenza
Indigenous 566 38

2.3
2 –

–
Other 6,812 16 47 –

Measles
Indigenous 4 0.2

2.0
1 –

–
Other 51 0.1 0 –

Meningococcal disease
Indigenous 117 5.8

1.7
1 –

–
Other 1,390 3.3 21 –

Mumps¶ Indigenous 4 0.2
1.0

0 –
–

Other 95 0.2 0 –

Pertussis
Indigenous 111 5.2

2.3
0 –

–
Other 946 2.3 0 –

Pneumonia
Indigenous 16,680 1,696

3.5
126 25.1

1.5
Other 207,183 486 3,914 17.1

Pneumococcal disease**
Indigenous 234 21.4

4.5
2 –

–
Other 1,994 4.7 9 –

Poliomyelitis†† Indigenous 0 –
–

0 –
–

Other 51 0.1 0 –

Rubella‡‡ Indigenous 1 0.04
0.6

0 –
–

Other 28 0.07 0 –

Tetanus§§ Indigenous 0 –
–

0 –
–

Other 54 0.1 0 –

Varicella
Indigenous 215 10

1.4
0 –

–
Other 2,990 7 4 –

* Hospitalisations (New South Wales, the Northern Territory, Queensland, South Australia and Western Australia only) where 
the date of separation was between 1 July 2002 and 30 June 2005; deaths (the Northern Territory, Queensland, South 
Australia and Western Australia only) where the death was recorded between 1 January 2003 and 31 December 2005. 
Includes cases with unknown ages.

† See Results section for case defi nitions. For diseases not included in Results section, case defi nitions are listed below. 
Hospitalisations for rare disease should be interpreted with caution as they may include coding errors.

‡ Haemophilus infl uenzae type b hospitalisations and deaths not included because there is no ICD-10 code specifi c to 
Haemophilus infl uenzae type b.

§ Rates are per 100,000 population for all ages combined, age-standardised to the Australian Bureau of Statistics Australian 
population estimates for 2005.

║ Diphtheria: The ICD-10-AM/ICD-10 code A36 (diphtheria) was used to identify hospitalisations and deaths. There were no 
cases of pharyngeal, nasopharyngeal, or laryngeal diphtheria recorded. 37 of the diphtheria cases recorded were cutaneous 
and 28 (76%) of these cases were from the Northern Territory.

¶ Mumps: The ICD-10-AM/ICD-10 code B26 (mumps) was used to identify hospitalisations and deaths.

** Pneumococcal disease (invasive): The ICD-10-AM/ICD-10 codes G00.1 (pneumococcal meningitis) and A40.3 (pneumococcal 
septicaemia) were used to identify hospitalisations due to invasive pneumococcal disease.

†† Poliomyelitis: The ICD-10-AM/ICD-10 code A80 (acute poliomyelitis) was used to identify hospitalisations and deaths. 
Sequelae of poliomyelitis (ICD-10 code B91) were not included in these analyses. A description of the hospitalisations is 
included in the 2003–2005 Vaccine Preventable Diseases and Vaccination Coverage report.5

‡‡ Rubella: The ICD-10-AM/ICD-10 code B06 (rubella [German measles]) was used to identify hospitalisations and deaths. 
Congenital rubella cases were not included in this summary.

§§ Tetanus: The ICD-10-AM/ICD-10 codes A34 (obstetrical tetanus) and A35 (other tetanus) were used to identify hospitalisations 
and deaths.

 Indicates statistically signifi cant, 95% confi dence intervals greater than 1 (p<0.5).
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Appendix C. List of  health conditions of  interest from the 
National Aboriginal and Torres Strait Islander Health Survey 
selected as indicators of  prevalence of  risk factors for which 
pneumococcal or influenza vaccination was recommended in 
Indigenous adults

Pneumococcal vaccination

Common long-term medical risk conditions of  interest

Logical ‘OR’ combination of any one or more of these:

Output data item list – Health Status Indicators (taken from National Aboriginal and Torres Strait Islander Health Survey Data 
Reference Package19)

Items and categories SAS name
4. Cancer
Cancer status – leukaemia NHPACANH
1 Ever told has condition, still current and long-term
2 Ever told has condition, still current but not long-term
Cancer status – lymphoma NHPACANI
1 Ever told has condition, still current and long-term
2 Ever told has condition, still current but not long-term

5. Heart and circulatory conditions
Heart and circulatory condition status – rheumatic heart disease NHPAHARA
1 Ever told has condition, still current and long-term
2 Ever told has condition, still current but not long-term
3 Ever told has condition, not current
Heart and circulatory condition status – heart attack NHPAHARB
1 Ever told has condition, still current and long-term
2 Ever told has condition, still current but not long-term
3 Ever told has condition, not current
Heart and circulatory condition status – angina NHPAHARD
1 Ever told has condition, still current and long-term
2 Ever told has condition, still current but not long-term
3 Ever told has condition, not current
Heart and circulatory condition status – fl uid problems/fl uid retention NHPAHARH
1 Ever told has condition, still current and long-term
2 Ever told has condition, still current but not long-term
3 Ever told has condition, not current
Heart and circulatory condition status – rapid or irregular heartbeat NHPAHARJ
1 Ever told has condition, still current and long-term
Heart and circulatory condition status – heart murmur/heart valve disorder NHPAHARK
1 Ever told has condition, still current and long-term
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6. Diabetes
Diabetes status/Hormone sensitive lipase (HSL) status history NHPADIAF
1 Ever told has diabetes (any type), and diabetes (any type) reported as current
2 Ever told has HSL (but not diabetes), and HSL reported as current

7. Kidney disease and dialysis
Kidney disease status KIDSTAT
1 Ever told has condition, still current and long-term

10. Long-term conditions
(Type of) All long-term condition ICPC ICPC
3 digit input codes grouped by ICPC categories

ABS input code ICPC code Label
83 B90 HIV–infection/AIDS
70 71 929 B72 Hodgkin’s disease/lymphoma
72 928 B73 Leukaemia
73 74 85 876 B74 Malignant neoplasm blood other
76 B78 Hereditary haemolytic anaemia
376 K70 Infection of circulatory system
377 935 K71 Rheumatic fever/heart disease
381 K73 Congenital anomaly cardiovascular
117 382 938 K74 Ischaemic heart disease with angina
383 K75 Acute myocardial infarction
384 K76 Ischaemic heart disease without angina
385 K77 Heart failure
390 K82 Pulmonary heart disease
136 K83 Heart valve disease not otherwise specifi ed
583 979 R79 Chronic bronchitis
587 R83 Respiratory infection other
596 981 R95 Chronic obstructive pulmonary disease
599 R99 Respiratory disease other
688 947 T89 Diabetes insulin dependent
90 689 948 T90 Diabetes non-insulin dependent
705 U28 Limited function/disability (urinary)
203 U70 Pyelonephritis/pyelitis
204 U88 Glomerulonephritis/nephrosis

ICPC: International Classifi cation of Primary Care (version 2)

Alcohol consumption at at-risk levels
Output data item list – Health Risk Factors:

2. Alcohol consumption
Alcohol risk level 7 day average (2000 guidelines) AL2K7DAY
2 Medium risk
3 High risk
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Current smokers
Output data item list – Health Risk Factors:

9. Smoking
Smoker status SMSTATUS
1 Current smoker daily
2 Current smoker weekly (at least once a week but not daily)
3 Current smoker less than weekly

Influenza vaccination
Common long-term medical risk conditions of  interest

Logical ‘OR’ combination of any one or more of these:

Output data item list – Health Status Indicators:

Items and categories SAS name

4. Cancer
Cancer status – leukaemia NHPACANH
1 Ever told has condition, still current and long-term
2 Ever told has condition, still current but not long-term
Cancer status – lymphoma NHPACANI
1 Ever told has condition, still current and long-term
2 Ever told has condition, still current but not long-term

5. Heart and circulatory conditions
Heart and circulatory condition status – rheumatic heart disease NHPAHARA
1 Ever told has condition, still current and long-term
2 Ever told has condition, still current but not long-term
3 Ever told has condition, not current
Heart and circulatory condition status – heart attack NHPAHARB
1 Ever told has condition, still current and long-term
2 Ever told has condition, still current but not long-term
3 Ever told has condition, not current
Heart and circulatory condition status – angina NHPAHARD
1 Ever told has condition, still current and long-term
2 Ever told has condition, still current but not long-term
3 Ever told has condition, not current
Heart and circulatory condition status – fl uid problems/fl uid retention NHPAHARH
1 Ever told has condition, still current and long-term
2 Ever told has condition, still current but not long-term
3 Ever told has condition, not current
Heart and circulatory condition status – rapid or irregular heartbeat NHPAHARJ
1 Ever told has condition, still current and long-term
Heart and circulatory condition status – heart murmur/heart valve disorder NHPAHARK
1 Ever told has condition, still current and long-term

6. Diabetes
Diabetes status/High sugar level (HSL) status history NHPADIAF
1 Ever told has diabetes (any type), and diabetes (any type) reported as current
2 Ever told has HSL (but not diabetes), and HSL reported as current
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7. Kidney disease and dialysis
Kidney disease status KIDSTAT
1 Ever told has condition, still current and long-term

10. Long-term conditions
(Type of) All long-term condition ICPC ICPC
3 digit input codes grouped by ICPC categories

ABS input code ICPC code Label
83 B90 HIV–infection/AIDS
70 71 929 B72 Hodgkin’s disease/lymphoma
72 928 B73 Leukaemia
73 74 85 876 B74 Malignant neoplasm blood other
76 B78 Hereditary haemolytic anaemia
376 K70 Infection of circulatory system
377 935 K71 Rheumatic fever/heart disease
381 K73 Congenital anomaly cardiovascular
117 382 938 K74 Ischaemic heart disease with angina
383 K75 Acute myocardial infarction
384 K76 Ischaemic heart disease without angina
385 K77 Heart failure
390 K82 Pulmonary heart disease
136 K83 Heart valve disease not otherwise specifi ed
583 979 R79 Chronic bronchitis
587 R83 Respiratory infection other
596 981 R95 Chronic obstructive pulmonary disease
599 R99 Respiratory disease other
688 947 T89 Diabetes insulin dependent
90 689 948 T90 Diabetes non-insulin dependent
705 U28 Limited function/disability (urinary)
203 U70 Pyelonephritis/pyelitis
204 U88 Glomerulonephritis/nephrosis

ICPC: International Classifi cation of Primary Care (version 2)

Asthma
Output data item list – Health Status Indicators:

3. Asthma
Asthma status NHPASTHM
1 Ever told has condition, still current and long-term
2 Ever told has condition, still current but not long-term

OR

ABS input code ICPC code Label
597 R96 Asthma
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Appendix D. Notifiable diseases definitions in use prior to 
2004
In September 2003, new national case definitions for notifications reported to NNDSS were endorsed by the 
Communicable Diseases Network Australia,1,10 with nearly all jurisdictions implementing the new defini-
tions in January 2004 (New South Wales commenced August 2004). Prior to the adoption of the national 
definitions, some jurisdictions used the 1994 NHMRC case definitions9 as written (e.g. South Australia and 
Western Australia) and others used their own definitions (e.g. New South Wales and Victoria). This Appendix 
describes the definitions in use for notifiable diseases data prior to 2004 (i.e. the first year (2003) of the three-
year review period of this report). Further detail about definitions previously in use can be found in earlier 
reports in this series3,4,12 and in Skull 2001.98

Diphtheria
Notifi cations prior to 2004

Isolation of toxigenic Corynebacterium diphtheriae and one of the following:

pharyngitis and/or laryngitis (with or without membrane); or• 

toxic (cardiac or neurological) symptoms.• 

Hib
Notifi cations prior to 2004

A clinically compatible illness (meningitis, epiglottitis, cellulitis, septic arthritis, osteomyelitis, pneumonia, a. 
pericarditis or septicaemia) and either:

the isolation of • Haemophilus infl uenzae type b (Hib) from blood; or

detection of Hib antigen (in a clinically compatible case); or• 

detection of Gram-negative bacteria where the organism fails to grow in a clinical case• 

or

A confi dent diagnosis of epiglottitis by direct vision, laryngoscopy or x-ray.b. 

Note: From 2002 in Victoria, notifi cations only included cases where Hib was laboratory confi rmed.99

Hepatitis A
Notifi cations prior to 2004

Detection of anti-hepatitis A virus IgM antibody, in the absence of recent vaccinationa. 

or

A clinical case of hepatitis (jaundice, elevated aminotransferase levels without a non-infectious cause), and an b. 
epidemiological link to a serologically confi rmed case.
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Hepatitis B
Notifi cations prior to 2004

People who have a positive hepatitis B surface antigen (HBsAg) and one of the following:

hepatitis B core antibody (Anti-HBc) IgMa. 

or

demonstration of a clinical illness consistent with acute viral hepatitis (jaundice, elevated aminotransferase).b. 

Influenza
Became a notifi able disease in 2001 and the defi nition has remained unchanged.

Measles
Notifi cations prior to 2004

An illness characterised by all of the following features:a. 

a generalised maculopapular rash lasting three or more days, and• 

a fever (at least 38ºC if measured), and• 

cough or coryza or conjunctivitis or Koplik spots• 

or

Demonstration of measles-specifi c IgM antibodyb. 

or

A fourfold or greater change in measles antibody titre between acute and convalescent phase sera obtained at c. 
least two weeks apart, with tests preferably conducted at the same laboratory

or

Isolation of measles virus from a clinical specimend. 

or

A clinically compatible case epidemiologically related to another case.e. 

Meningococcal disease
Notifi cations prior to 2004

In jurisdictions apart from New South Wales and the Northern Territory, a notifi cation of meningococcal disease 
required supportive laboratory evidence, although the nature of this varied. In New South Wales, the Northern Territory 
and Queensland, a clinical diagnosis of meningococcal disease without laboratory evidence was accepted as a 
presumptive (New South Wales) or probable (the Northern Territory, Queensland) case.
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Mumps
Notifi cations prior to 2004

Isolation of mumps virus from a clinical specimena. 

or

Signifi cant rise in mumps antibody level by any standard serological assay, except following vaccinationb. 

or

A clinically compatible illness (unilateral or bilateral swelling of the parotid or other salivary glands lasting two c. 
days or more without other apparent cause).

Notes: In New South Wales, only laboratory-confi rmed cases [(a) or (b)] were notifi able. Mumps was not notifi able 
in Queensland between July 1999 and June 2001. From July 2001, notifi cations based on a clinical case defi nition 
alone [(c)] were no longer notifi able in Victoria.

Pertussis
Notifi cations prior to 2004

Isolation of a. Bordetella pertussis from a clinical specimen

or

Elevated b. B. pertussis-specifi c IgA in serum or the detection of B. pertussis antigen in a nasopharyngeal 
specimen using immunofl uorescence with history of a clinically compatible illness

or

An illness lasting two weeks or more with one of the following:c. 

paroxysms of coughing; or• 

inspiratory whoop without other apparent causes; or• 

post-tussive vomiting• 

or

An illness characterised by a cough lasting at least two weeks in a patient who is epidemiologically linked to a d. 
laboratory-confi rmed case.

Invasive pneumococcal disease
Became a notifi able disease in 2001 and the defi nition has remained unchanged.

Polio
Notifi cations prior to 2004

Acute-onset fl accid paralysis of one or more limbs with decreased or absent tendon refl exes in the affected limbs 
without apparent cause, and without sensory or cognitive loss.
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Tetanus
Notifi cations prior to 2004

A clinically compatible illness without other apparent cause, with or without a history of injury, and with or without 
laboratory evidence of the organism or its toxin.

Rubella
Notifi cations prior to 2004

A generalised maculopapular rash, fever, and one or more of arthralgia/arthritis or lymphadenopathy or a. 
conjunctivitis, and an epidemiological link to a confi rmed case

or

Demonstration of rubella-specifi c IgM antibody, except following vaccinationb. 

or

A fourfold or greater rise in rubella antibody titre between acute and convalescent phase sera obtained at least c. 
two weeks apart

or

Isolation of rubella virus from a clinical specimen.d. 

Note: From July 2001 to July 2002, enhanced rubella surveillance was undertaken in Victoria leading to an increase 
in the specifi city of notifi cations.100
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Appendix E. Additional tables on risk factor prevalence and 
vaccination coverage data

Table E1. Percentage of children at age 24 to <27 months who were ‘fully vaccinated’, by birth 
cohort

Indigenous Others
Born Jan–Mar 2004 92.5 91.8
Born Apr–Jun 2004 90.5 91.9
Born Jul–Sep 2004 91.9 92.2
Born Oct–Dec 2004 91.1 92.0

Figure E1. Percentage of children born between January 2003 and December 2005 who were 
fully vaccinated at age 12 months, by Indigenous status and birth cohort, Australia
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Table E2. Vaccine coverage of Australian children born between October and December 2005, at 
age 12 to <15 months (data as at 31 March 2007)

State or territory
ACT NSW NT Qld SA Tas Vic WA Australia

DTP 3 doses
Indigenous 95.8 85.8 87.1 85.3 79.2 84.9 90.7 76.7 84.4
Others 92.5 91.8 94.6 92.2 92.0 93.0 92.6 91.4 92.1
Polio 3 doses
Indigenous 95.8 88.0 88.1 87.0 83.1 86.9 91.8 80.4 86.6
Others 95.5 95.0 97.4 95.9 94.9 95.3 95.3 94.6 95.2
Hib (2 or 3 doses)
Indigenous 95.8 93.6 92.1 92.5 87.7 89.5 91.9 87.5 91.6
Others 95.4 94.6 96.1 93.7 94.0 96.3 94.6 94.6 94.5
Hep B (2 or 3 doses)
Indigenous 95.8 93.6 94.4 92.5 88.5 89.5 92.6 88.7 92.2
Others 95.5 94.7 96.3 93.7 93.9 96.3 94.7 94.5 94.5
‘Fully vaccinated’
Indigenous 95.8 85.8 84.8 84.2 77.7 84.9 88.2 75.1 83.3
Others 92.1 91.3 94.0 90.8 90.5 92.8 91.2 90.8 91.1
Pneumococcal conjugate vaccine 3 doses (children born between Jan–Dec 2005)
Indigenous 86.1 83.2 85.7 84.9 78.1 86.3 84.8 75.4 82.9
Others 90.2 89.7 91.8 90.2 90.7 92.0 91.3 88.3 90.2

Table E3. Vaccine coverage of Australian children born between October and December 2004, at 
age 24 to <27 months (data as at 31 March 2007)

State or territory
ACT NSW NT Qld SA Tas Vic WA Australia

DTP 3 doses
Indigenous 94.1 94.7 95.9 96.4 93.0 97.1 90.7 90.5 94.5
Others 95.9 94.3 96.1 93.8 94.9 96.2 95.4 94.6 94.6
Polio 3 doses
Indigenous 100.0 95.0 95.0 96.9 93.7 97.1 91.9 92.4 95.0
Others 98.4 97.3 98.8 97.5 98.0 98.5 98.0 97.7 97.7
Hib (2 or 3 doses)
Indigenous 94.1 96.4 98.8 97.9 96.5 98.6 96.3 95.3 97.0
Others 96.3 95.1 96.6 94.6 95.5 96.1 95.9 94.5 95.3
Hep B (2 or 3 doses)
Indigenous 94.1 98.7 99.1 98.1 96.5 100.0 96.3 95.5 97.8
Others 96.3 95.3 96.9 94.9 95.6 96.6 96.2 95.2 95.5
MMR fi rst dose
Indigenous 93.8 94.8 96.5 95.6 94.4 94.3 93.8 91.6 94.7
Others 96.9 96.1 97.0 96.6 97.4 97.3 97.5 96.0 96.7
‘Fully vaccinated’
Indigenous 88.2 91.1 95.9 93.7 90.9 91.4 87.0 85.8 91.1
Others 93.4 91.3 93.7 91.2 92.8 94.3 93.2 90.8 92.0
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Table E4. Vaccine coverage of Australian children born between October and December 2000, at 
age 72–<75 months (data as at 31 Mar 2007)

State or territory
ACT NSW NT Qld SA Tas Vic WA Australia

MMR 2 doses
Indigenous 87.5 88.8 92.9 92.9 80.2 93.0 88.7 84.3 89.5
Others 89.9 89.0 84.9 88.0 87.1 91.5 91.7 84.4 88.9
‘Fully vaccinated’
Indigenous 75.0 69.8 86.8 80.7 64.7 82.5 72.5 70.5 75.6
Others 81.5 74.8 74.9 78.4 74.0 82.0 80.0 72.9 76.9

Table E5. Prevalence of self-reported risk factors and proportion of the specified population who 
had influenza vaccination in the last 12 months prior to survey in 2004–2005 in Aboriginal and 
Torres Strait Islander adults aged 18–49 years, by state or territory

State or territory
NSW/ACT NT Qld SA Tas Vic WA Australia

Risk factor(s) prevalence in Indigenous population aged 18–49 years
Chronic conditions 15 22 17 16 15 16 20 17
Chronic conditions + asthma 28 26 31 25 30 29 29 29
Proportion of the specifi ed population who had infl uenza vaccination in the last 12 months
Subset of Indigenous 
population aged 18–49 years 
who reported at least one risk 
factor

14 55 35 33 17 23 31 29

Total Indigenous population 
aged 18–49 years

10 48 29 21 11 16 20 23

% of total Indigenous population aged 18–49 years who had infl uenza vaccination in the last 12 months, by risk 
factor status and jurisdiction (calculated based on data above)
Of total Indigenous population 
aged 18–49 years reporting 
at least one risk factor

3.9 14.3 10.9 8.3 5.1 6.7 9.0 8.4

Of total Indigenous population 
aged 18–49 years not 
reporting any risk factor

6.1 33.7 18.2 12.8 5.9 9.3 11.0 14.6
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Table E6. Prevalence of self-reported risk factors and proportion of the specified population who 
had pneumococcal vaccination in the last five years prior to survey in 2004–2005 in Aboriginal 
and Torres Strait Islander adults aged 18–49 years, by state or territory

State or territory
NSW/ ACT NT Qld SA Tas Vic WA Australia

Risk factor(s) prevalence in Indigenous population aged 18–49 years
Chronic conditions 15 22 17 16 15 16 20 17
Chronic conditions + heavy 
alcohol

31 28 34 30 26 30 38 32

Chronic conditions + heavy 
alcohol + tobacco

67 69 65 67 62 62 67 66

Proportion of the specifi ed population who had pneumococcal vaccination in the last 5 years
Subset of Indigenous 
population aged 18–49 years 
who reported at least one risk 
factor

4 25 20 10 3 10 9 13

Total Indigenous population 
aged 18–49 years

4 26 17 12 3 8 7 12

% of total Indigenous population aged 18–49 years who had pneumococcal vaccination in the last 5 years, by risk 
factor status and jurisdiction (calculated based on data above)
Of total Indigenous population 
aged 18–49 years reporting 
at least one risk factor

2.7 17.3 13.0 6.7 1.9 6.2 6.0 8.6

Of total Indigenous 
population aged 18–49 years 
not reporting any risk factor

1.3 8.8 4.0 5.3 1.1 1.8 1.0 3.4

Table E7. Percentage of Aboriginal and Torres Strait Islander persons aged 50–64 years who had 
received influenza vaccination in the last 12 months prior to survey in 2004–2005, by state or 
territory and remoteness of residence

State or territory
NSW/ ACT NT Qld SA Tas NT Vic WA Australia

Remote Indigenous 
population aged 
50–64 years

54 82 85 90 – 82 – 65 76

Non-remote 
Indigenous population 
aged 50–64 years

39 23 42 66 40 23 50 48 43

Total Indigenous 
population aged 
50–64 years

40 73 54 71 39 73 50 55 52
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Table E8. Percentage of Aboriginal and Torres Strait Islander persons aged 50–64 years who had 
received pneumococcal vaccination in the last five years prior to survey in 2004–2005, by state or 
territory and remoteness of residence

State or territory
NSW/ ACT NT Qld SA Tas Vic WA Australia

Remote Indigenous 
population aged 
50–64 years

30 65 52 45 – – 40 52

Non-remote 
Indigenous population 
aged 50–64 years

20 4 26 25 31 13 24 22

Total Indigenous 
population aged 
50–64 years

20 55 33 29 33 13 31 30
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Abbreviations
7vPCV 7-valent pneumococcal conjugate vaccine
23vPPV 23-valent pneumococcal polysaccharide vaccine
ABS Australian Bureau of Statistics
ACIR Australian Childhood Immunisation Register
AIHW Australian Institute of Health and Welfare
Anti-HBc Hepatitis B core antibody
ASVS Australian Standard Vaccination Schedule
ATAGI Australian Technical Advisory Group on Immunisation
BCG Bacille Calmette-Guérin
DT (dT) Diphtheria-tetanus
DTP Diphtheria-tetanus-pertussis
DTPa Diphtheria-tetanus-pertussis (acellular)
dTpa Adolescent/adult diphtheria-tetanus-pertussis (acellular)
HAV Hepatitis A virus
HBV Hepatitis B virus
HBsAg Hepatitis B surface antigen
Hep A Hepatitis A (vaccine abbreviation)
Hep B Hepatitis B (vaccine abbreviation)
Hib Haemophilus influenzae type b
ICD International Classification of Diseases
ICD-10 International Classification of Diseases, 10th Revision
ICD-10-AM International Statistical Classification of Diseases and Related Health Problems, 

10th Revision, Australian Modification
IgG Immunoglobulin G
IgM Immunoglobulin M
IPD Invasive pneumococcal disease
IPV Inactivated poliomyelitis vaccine
MenCCV Meningococcal C conjugate vaccine
MMR Measles-mumps-rubella
NATSIHS National Aboriginal and Torres Strait Islander Health Survey
NCIRS National Centre for Immunisation Research and Surveillance of Vaccine Preventable 

Diseases
NHMRC National Health and Medical Research Council
NHS National Health Survey
NIP National Immunisation Program
NIPII National Indigenous Pneumococcal and Influenza Immunisation (Program)
NNDSS National Notifiable Diseases Surveillance System
PRP-OMP Haemophilus influenzae type b polysaccharide conjugated to the outer membrane protein of 

Neisseria meningitidis
PRP-T Haemophilus influenzae type b polysaccharide conjugated to tetanus toxoid
SSPE Subacute sclerosing panencephalitis
VPD Vaccine preventable disease
VZV Varicella-zoster virus
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