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How accurately does the Australian Immunisation
Register identify children overdue for vaccine
doses? A national cross-sectional study
Lauren G Dalton, Kelley N Meder, Frank H Beard, Aditi Dey, Brynley P Hull, Kristine K Macartney, Peter B McIntyre

Abstract
The accuracy of data recorded in the Australian Immunisation Register (AIR) is important for
assessment of population-level vaccine coverage but has not been assessed nationally since 2001.
We undertook a cross-sectional study in five states in 2017 using standard criteria to validate AIR
records classified as three months overdue for any vaccine at 12, 24 and 48 months. Of 2,000 records
selected for audit, 905 were assessable, of which 124 (13.7%) were misclassified as overdue (errors).
Among 563 general practice (GP) records, 91 (16.1%) were errors. Compared with Victoria (1/99;
1.0%), errors were significantly higher in Western Australia (11/106; 10.4%), Queensland (13/104;
12.5%), South Australia (23/110; 20.9%) and New South Wales (43/144; 29.9%); p < 0.01 for all.
Among 165 council and community health centre providers, the overall error rate (17; 10.3%) was
non-significantly lower than for GP providers, with an odds ratio (OR) of 0.6 and a 95% confidence
interval (95% CI) of 0.3–1.1, and did not differ between states. Records were transmitted to the AIR
by paper-based methods in 13 cases, with significantly higher error rates (7/13; 53.8%) than for practice management software (77/630; 12.2%); OR 9.8 (95% CI 2.8–36.4) or the AIR secure site (23/87;
26.4%); OR 2.6 (95% CI 1.4–4.5). Accuracy is increasingly important, with mandatory reporting
to the AIR for all National Immunisation Program vaccines from July 2021, and best achieved by
uniform use of practice management software.
Keywords: immunisation coverage; immunisation register; audit; accuracy

Introduction
Australia is one of very few countries to have
had a national immunisation register in place
for over 20 years.1 Beginning as the Australian
Childhood Immunisation Register (ACIR)
from 1996, it was built on the platform of the
Medicare database, with all people registered
with Medicare (estimated to be around 99%
of the resident population) automatically
included.2 Vaccines given to non-Medicare
card holders were also able to be recorded.
In late 2016, the ACIR became the Australian
Immunisation Register (AIR), recording vaccines given to people of all ages.
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Accuracy of the AIR is important at multiple
levels. First, for individual families, Australia is
almost unique in using data on the immunisation status of children to determine eligibility
for federal government childcare and other
family benefits.3 Second, in 2016, medical contraindications became the only exception to
vaccination requirements for benefit eligibility,
and required certification by a general practitioner. Third, assessment of vaccination coverage targets overall, and at state and primary
health network levels, relies on the accuracy
of the AIR.4 Fourth, AIR data is essential, with
other data, to monitor vaccine effectiveness
and safety.
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The effectiveness of the transfer of the data to the
ACIR/AIR has not been systematically assessed
at national level since a study in 2001 estimated
that true rates of complete immunisation were
about 3% higher than those derived from ACIR
records.5 Subsequently, one study at state level
(New South Wales [NSW], 2017)6 and regional
studies in NSW7–9 and Western Australia (WA)10
have identified key issues impacting on the
accuracy of data held by AIR. These include
failure to capture data on children vaccinated
overseas; inaccuracies in data entry; problems
with data transmission from practice software
to the AIR; and issues managing data after successful transmission to the AIR.
The aims of this study were: first, to quantify
the accuracy of AIR data relating to children
recorded as overdue for vaccines from a representative national sample; and, second, among
children with inaccurate records, to identify
patterns by area of residence, provider type and
method of data transfer indicating potential for
improvements. Continuous quality improvement is important, as inaccurate AIR records
can cause significant challenges for individual
families and their immunisation providers, and
a national 95% coverage target leaves little room
for error.

Methods
Detailed methods are provided in an initial
report on this study available online.11 Briefly,
a cross-sectional sample of 2000 was randomly
selected from children in four age groups (9 to
< 12 , 15 to 18, 21 to 24 and 51 to 54 months
of age) who, based on AIR data, were at least
three months overdue on 4 October 2017 for
at least one vaccine required by the National
Immunisation Program (NIP) schedule. A sample of 400 records was selected in each of the
five states which agreed to participate (NSW,
Queensland, Victoria, South Australia [SA] and
WA), with further stratification to select 50%
(200) residing in low vaccine coverage (< 90%)
postcodes, 20% (80) in high coverage (> 95%)
postcodes and 30% (120) in postcodes with
coverage of 90–95%. At the beginning of the
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study, the Northern Territory (NT) also agreed
to participate; but, due to the now-discontinued
practice of recording birth Hepatitis B under
“baby of ”, was so different from the recordkeeping practices of other jurisdictions that data
could not be meaningfully combined with other
sites.11 The number of records in each coverage
category across the four age groups was selected
based on the overall distribution of children
recorded as overdue in AIR by age group. A
sample of 400 provided 80% power to identify
differences of 5% or more in the prevalence of
up to two variables of interest (e.g. age group
and coverage level, error type, provider type)
in each state. Participating centres (Primary
Health Networks and/or health departments)
in each state were assigned equivalent numbers
of records; these centres then followed specified
procedures for contact with, and interview of,
providers or parents over a seven-week period.11
First, contact was attempted with the last known
immunisation provider or, if no provider was
listed, the parent/carer. If contact was made, a
standard, pre-piloted questionnaire was used,
with interviews following a written script.
Records were defined using pre-determined
criteria as ‘accurate’ (child truly overdue for the
relevant antigen and dose) or ‘inaccurate’ (child
up to date for the relevant antigen and dose).
Other variables collected included Aboriginal
and Torres Strait Islander status; provider type;
method of data transfer to AIR; vaccine antigen
and dose number; and geographic remoteness.11
Frequency counts were generated at national
and state level; error rates were calculated as the
proportion of children’s AIR records which were
not truly overdue for each category of interest.
We examined univariate associations between
a record being misclassified as overdue and
the explanatory variables provider type, state
of residence and mode of transmission (paper
records vs practice management software) using
Fisher’s exact test with a p value < 0.05 considered significant.
Ethical approval was granted by Australian
National University Human Research Ethics
Committee (#2017/370).
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Figure 1: Process to identify assessable overdue records records, from participating states (New
South Wales, Queensland, South Australia, Victoria and Western Australia)a

2000
Overdue records from 11A report
1108
Records assessed
905
Records included

203
Records excluded
AIR record up to
date prior to
follow-up

892
Records unable to be assessed
688
Provider/parent
uncontactable
86
Missing/inactve record

781
Truly overdue

56
Site did not review
record

124
Specific antigen up
to date, identified
error

44
Child moved
overseas/interstate
14
Provider/parent
declined participation
4
Unknown

a

excludes 400 records initially provided by the Northern Territory, for which differences in record-keeping practices precluded data
analysis in the present study.

Results
Of 400 eligible records in each of the five states
(2,000), a subtotal of 892 (44.6%) had no data
available, mainly due to immunisation provider
or parent/carer contact not achieved (830/892;
93.0%) or to the family moving interstate or
overseas (44/892; 4.9%). Only 14 families (< 1%
of total) refused to participate. Of the remaining 1108 children, 203 were excluded because
the child was no longer recorded as overdue in
the AIR, leaving 905/2000 assessable records
(45.3%) (Figure 1).
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Providers and transfer methods
Among assessable records, provider type was
specified in 775/905 (85.6%). General practitioners (GPs) were the largest group (563/775;
72.6%); followed by public sector providers
(councils and community health centres) which
accounted for 165 records (21.3%); with 47
records (6.1%) grouped under other provider
categories, including Aboriginal health workers,
hospitals, public health departments and the
Royal Flying Doctor Service. The proportion
of children immunised by GP providers varied
substantially by state: this proportion was less
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than 70% in three states [WA 106/168 (63.1%),
SA 110/164 (67.1%) and Victoria 99/147 (67.3%)];
more than 75% in Queensland (104/135; 77.0%);
and almost 90% in NSW (144/161; 89.4%). The
method by which records were transmitted to
the AIR was known in 748/905 cases (82.7%).
The most common method was practice management software (PMS), in 640/748 cases
(85.6%), with much smaller numbers transmitted via the AIR secure site (87; 11.6%) and paper
records (13; 1.7%).

Records misclassified as overdue
With respect to accuracy, 781/905 records
(86.3%) were assessed as truly overdue (that
is, accurate) and 124 (13.7%) as inaccurate
because the child was confirmed as up to date
for the relevant vaccine. Among these 124 inaccurate records, the source of error in 34/124
instances (27.4%) was a duplicate record in the
AIR database. Of 90 inaccurate records excluding duplicates, 72/90 (80.0%) were transferred
to the AIR via PMS; 11/90 (12.2%) via the AIR
secure site; and 7/90 (7.8%) using paper forms.
The error rate by state, in ascending order for
all 124 inaccurate records including duplicates,
was 2.6% (4/155) in Victoria; 8.5% (19/224)
in Queensland; 10.4% (18/173) in WA; 19.1%
(36/188) in SA; and 28.5% (47/165) in NSW
(Table 1). Among records transmitted via PMS,
practice-level data entry errors were identified in 27/72 instances (37.5%), with the most
common being incorrect vaccine name or dose
number (8); overseas vaccine history incorrectly recorded (7); and child name or address
differing from the Medicare record (6). In 31/72
instances (43.1%), although the encounter was
correctly recorded, and identified as sent by
PMS, it did not appear in the AIR.

Error rate by vaccine coverage level and
age group
At a national level, the error rate was similar
in areas with different vaccine coverage levels
(< 90% = 14.1%; 90–95% = 14.2%; > 95% 12.1%)
but differed by age group, being almost twice
as high in the youngest age cohort of 9 to < 12
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months (20.8% of 173), compared to around
12% among the older age groups (range 11.8 to
12.3%).
Error rate by remoteness, provider type, method
of transfer to AIR and state is shown in Table 2.

Error rate by remoteness
No children in Victoria lived in remote areas.
Among the 26 children in remote areas in other
states, the error rate of 23%, although almost
twice as high as in regional (13.1% of 145) or
urban areas (13.4% of 726), was not statistically
significant (OR 2.0; 95% CI 0.63–5.17).

Error rate by method of transfer to AIR
Transfer methods differed by state, with no
records transferred using paper forms in
Victoria or WA; and no records transmitted
from the AIR secure site in Victoria and only
5 in Queensland, compared with 40 in SA, 31
in WA and 24 in NSW. Compared to the error
rate for PMS (77/630; 12.2%), errors in records
transferred via paper-based forms (7/13; 53.8%)
and the AIR secure site (23/87; 26.4%) were
significantly increased (OR 2.6; 95% CI 1.4–4.5
and 9.8; 95% CI 2.8–36.4 respectively).

Error rate by provider category
The error rate was lowest for councils and community health centres (17/165; 10.3%) and the
rate among GPs was non-significantly higher
(91/563; 16.2%; OR 1.7; 95% CI 0.95–3.1).
Errors among other provider categories,
many in remote locations, were significantly
more common (13/44; 29.5%; OR 3.6; 95%
CI 1.5–8.9). Among GP providers, error rates
varied substantially by state. Compared with
the error rate among GPs in Victoria of 1.0%,
those in WA (10.4%), Queensland (12.5%), SA
(20.9%) and NSW (29.9%) were all significantly
higher (p < 0.01 for all comparisons). Among
the largest public sector providers (Councils
and Community Health Centres), error rates
were much less variable (Table 2) and did
not differ significantly from GPs in any state.
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Table 1: Status of overdue AIR records, post audit, by state
Statea

Category

Total

NSW

Qld

SA

Vic.

WA

Confirmed error (up to date)

47

19

36

4

18

124

Confirmed overdue

118

205

152

151

155

781

Total

165

224

188

155

173

905

28.5%

8.5%

19.1%

2.6%

10.4%

13.7%

Error rate (%)b
a

Qld: Queensland; Vic.: Victoria.

b

Number of records up to date (ie confirmed error) divided by the total records in each jurisdiction, multiplied by 100.

Table 2: Inaccurate AIR records by provider type, remoteness, and method of transmission to AIR
Known provider typea

Remoteness

Method of transmission

GP
inaccurate/total
(%)

Public sectorb
inaccurate/total
(%)

Remote areas
inaccurate/total
(%)

PMSc
inaccurate/total
(%)

Paper forms
inaccurate/total
(%)

NSW (N = 165)d

43/144 (29.9%)

0/8 (0%)

1/8 (12.5%)

33/128 (25.8%)

3/5 (60.0%)

Qld (N = 224) d

13/104 (12.5%)

2/20 (10.0%)

0/4 (0%)

9/101 (8.9%)

3/3 (100.0%)

SA (N = 188) d

23/110 (20.9%)

6/43 (14.0%)

1/5 (20.0%)

17/125 (13.6%)

1/5 (20.0%)

Vic. (N = 155) d

1/99 (1.0%)

3/44 (6.8%)

0/0 (—)

4/146 (2.7%)

0/0 (—)

WA (N = 173) d

11/106 (10.4%)

6/50 (12.0%)

4/9 (44.4%)

14/130 (10.8%)

0/0 (—)

Total (905) d

91/563 (16.2%)

17/165 (10.3%)

6/26 (23.1%)

77/630 (12.2%)

7/13 (53.8%)

a

Provider type unknown for 130 records (NSW 4, Qld 89, SA 24, Vic 8, WA 5).

b

Public sector providers: councils and Community Health Centres.

c

Practice management software.

d

Total surveyed in each state for all age groups is not sum of known and unknown provider types; see reference 11 Appendix.

However, the error rate for data transfers via
PMS among all providers in Victoria (2.7%) was
significantly lower (p < 0.01) than in any other
state (8.9% to 25.8%; Table 2).

Discussion
This study provides the first national analysis
on the quality of data in the AIR since 2001.
Importantly, erroneous classification of children
as overdue for vaccines has steadily improved
over the approximately 20 years during which
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Australia has had an immunisation register
recording vaccines given to children, with clear
benefits to individuals, immunisation providers
and health authorities. In 1997, a NSW study
found that over 80% of 12 month old children
recorded as overdue on the AIR were up-todate and had been erroneously classified.12
This decreased to 56% in the national study
in 2001.5 Our study found an error rate of 21%
for children in the 9 to < 12 months age group,
which was highest in NSW (31%) and SA (38%)
and lowest in Victoria (7%).11 Our estimate for
NSW, based on 35 children in this age group,11
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was similar to estimates from a concurrent, but
different, sample of 414 NSW children in 2017
(35%), which showed variations within NSW
from 12% to 54% by region.6 This supports the
validity of our estimate, while demonstrating
that as well as variation between states, there
may be significant regional differences within
states which we could not evaluate in our
sample. However, unlike the NSW study,12 we
studied a range of age groups, and found that
error rates progressively decreased with increasing age to 11% in children in the 51–53 months
age group.
Victoria had the lowest estimated all-age
AIR record error rate of 2.6%. In Victoria, all
records were transmitted via PMS, whereas
in other jurisdictions, fewer records (around
80%) were transmitted by PMS and the error
rate, from 9% to 26%, was significantly higher.
Another potential factor may have been the
early introduction of No Jab No Play legislation
in Victoria from 2016, which imposed strict
immunisation requirements for enrolment in
childcare services.13 It is plausible that statebased No Jab No Play policies heighten the
attention given by parents and immunisation
providers to record accurately. If so, as similar
policies have been implemented in several states
since 2018, error rates may have further reduced
since our study. Given its potential importance,
this impact would benefit from further assessment. Although numerically small, the higher
error rates we identified in remote areas, and
for over half of the 13 instances of transmission
to the AIR using paper records, have implications for service provision in these settings.
Ideally, audits such as ours would be conducted
regularly; although resource-intensive, this
would provide regular information for quality
improvement.

with high Aboriginal and Torres Strait Islander
populations. In the five included states, 44% of
selected records could not be assessed, primarily due to the immunisation provider, parent
or carer not being able to be contacted. Prior
to follow-up, 10% of records had already been
updated on the AIR, making the child no longer
overdue. Our inability to contact the immunisation provider, parent or carer limited our
power to examine some relevant sub-groups
and may have reduced the representativeness of
our study.
However, it is important to emphasise that the
proportion of children’s AIR records misclassified as overdue in 2017 represents less than
1%, and in some jurisdictions less than 0.1%,
of relevant birth cohorts. This indicates a high
level of system performance for providers in
general practice, which provides more than
70% of childhood vaccines nationally, and for
larger public sector providers such as councils
and community health centres. However, as
erroneous records can be highly inconvenient
for affected families, implementing measures
to ensure that all name, address, vaccine name
and dose number details are correctly entered
is important at the individual level and for the
accuracy of population-level coverage. Future
technological enhancements, such as use of
bar code readers to scan vaccine vials, have the
potential to further improve the accuracy of
data entry.14 Accuracy of reporting to AIR will
become increasingly important, as mandatory
reporting to the AIR has been legislated and
commenced for all coronavirus disease 2019
(COVID-19) vaccines from February 2021, followed by influenza vaccines and NIP vaccines
in March 2021 and July 2021 respectively.15

Limitations of our study are that three jurisdictions (NT, Tasmania, and the Australian Capital
Territory) were not included, and there are
substantial differences between immunisation
service delivery by jurisdiction. Our inability
to include data from NT limited our capacity
to examine AIR accuracy in more remote areas
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