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Original article

Improving the accuracy of ACIR data and 
increasing vaccination rates
Thaïs A Miles, Linda V Granger and Colleen L Gately

Abstract

Immunisation at the earliest appropriate age and high levels of vaccine coverage at milestone ages 
are important in preventing the spread of vaccine-preventable diseases. At the Central Coast Public 
Health Unit, the authors sought to determine if follow-up of children said by the Australian Childhood 
Immunisation Register (ACIR) to be overdue for vaccination improved both of these factors.

In a quality improvement activity, monthly ACIR lists of overdue Central Coast children aged 9 to 10 
months of age were examined. The study alternated three months of intervention with three months 
of no intervention. The intervention was designed to find evidence of vaccination, first from the last 
known provider, and then if this was unsuccessful, from the parent. If no information was available, a 
letter was sent to the parents. If the child was indeed vaccinated, the register was updated. If the child 
was missing any vaccinations, the parent(s) were encouraged to complete the schedule.

On reviewing routinely-published quarterly ACIR data at three-monthly intervals for 24 months after 
the intervention (or non-intervention), timeliness of vaccination improved in the intervention cohort. 
Central Coast fully vaccinated rates diverged from NSW rates during the study. In addition, the ACIR 
quarters that contained two out of three months of intervention rather than one out of three months 
of intervention had the highest rates of fully vaccinated children. The authors concluded that the 
intervention improved both timeliness of vaccination and the proportion of fully vaccinated children.

Keywords: ACIR data accuracy, immunisation rates, timeliness

Introduction

Two factors are particularly important in 
preventing the spread of vaccine-preventable 
diseases. These are immunisation at the earliest 
appropriate age (timeliness) and high levels of 
vaccine coverage at milestone ages.1 In Australia, 
scheduled childhood immunisations have 
been recorded on the Australian Childhood 
Immunisation Register (ACIR)i since 1996 and 
immunisation rates are published quarterly. 

i	 From 30 September 2016, the ACIR expanded to become the 

Australian Immunisation Register (AIR), recording immunisa-

tions given to people of all ages.

ACIR rates are considered estimates because 
follow-up has shown many said to be overdue 
were actually up-to-date.1–3

One of the roles of the Central Coast Public 
Health Unit (CCPHU) is to improve immunisa-
tion rates in children in the Central Coast area. 
To do this, and to understand what factors con-
tributed to the proportions of unvaccinated chil-
dren, staff in the Immunisation Section of the 
CCPHU follow up children recorded by ACIR as 
overdue. Some of the follow-up has been oppor-
tunistic, but two larger intervention studies were 
conducted, one in 2005 and another in the three 
years 2008 to 2010 (unpublished data).
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In both projects the investigators reported fre-
quent findings of children incorrectly recorded 
as not completely vaccinated, and ACIR was 
subsequently updated. They also reported that 
many parents thanked them for the reminder 
and promised to organise prompt vaccination, 
which proved to be carried out on subsequently 
checking ACIR. While these data were never 
quantified, the sheer number of anecdotal 
reports and the suspicion that the intervention 
might have been in part responsible for the 
apparently increased Central Coast immunisa-
tion rates following the interventions prompted 
the authors to plan a quality improvement activ-
ity so a formal analysis of the intervention could 
be carried out.

The project was approved retrospectively as a 
quality improvement activity by the Central 
Coast Local Health District Executive Director 
Clinical Governance.

Methods

ACIR (now AIR) makes routine reports avail-
able to public health units. Every month during 
this study the authors downloaded the list of all 
Central Coast children deemed by ACIR to be 
overdue for some or all of their scheduled vac-
cines on the first of the month.

The quality improvement activity alternated 
three months of intervention with three months 
of no intervention for children 9–10 months of 
age said to be at least 60 days overdue for some 
or all of the three Infanrix-hexa and Prevenar 
vaccines scheduled at 2, 4 and 6 months. This 
age group and the overdue time period of 60 days 
were chosen as the most appropriate to facilitate 
these children to become up to date before 
their next scheduled vaccines at 12 months. 
Aboriginal children in the intervention cohorts 
were not contacted, since they were (and still are) 
followed up by the Aboriginal Immunisation 
Officer in a separate program.

The intervention was designed to find evidence 
of vaccination, first from the last known pro-
vider, and then if this was unsuccessful, from 

the parent (Figure 1). If no information could be 
obtained, a letter was sent to the parent asking 
them to phone, mail or email evidence of vac-
cination.

From July 2011 to June 2013 the authors estab-
lished monthly cohorts of overdue children and 
examined each child’s ACIR record at three-
month intervals for a total of 24 months and 
recorded whether there was any change. This 
comparison was used to assess any change in 
timeliness of vaccination.

The data were defined as follows:

•	 Up to date = up to date for the three Infan-
rix-hexa and Prevenar vaccines scheduled 
at 6 weeks, 4 and 6 months only (including 
using the third dose assumptionii); whether 
they were up to date for their scheduled 12 
months vaccines was not included in the 
definition,

•	 Record corrected = the missing 
vaccination(s) occurred before the ACIR 
download on 1st of the month,

•	 Vaccinated = the missing vaccination(s) 
occurred after ACIR download on 1st of the 
month, and

•	 Record corrected and vaccinated = some 
missing vaccinations occurred before the 
ACIR download and some after the down-
load.

Central Coast vaccination rates were also com-
pared with NSW rates for children aged 12 to 
less than 15 months of age, this being the ACIR 
cohort directly affected by the intervention. The 
intervention / non-intervention three-month 
cohorts did not align directly with ACIR rou-
tinely published data, since the ACIR data for a 
three month cohort were calculated on a single 

ii	 The third dose assumption states that if a child has received 

their scheduled six-month vaccines it is assumed that the 

earlier vaccinations in the sequence have been given. This 

assumption has been shown to be valid.4,5
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Figure 1. Process of identifying children for follow-up
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Figure 2. ACIR and scheduling of intervention studyFigure 2  Timeline
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day (the last day of the quarter) whereas the 
study cohorts were defined as all children who 
turned 9 months of age during a calendar month 
(Figure 2). This comparison was used to assess 
the effectiveness of the intervention.

Results

The total numbers of children overdue in non-
intervention and intervention groups can be 
seen in Table 1.

The large number of records which could not be 
viewed on the ACIR (112/841, 12.6%) is likely 
to be due to a number of factors, including the 
child being under the care of the Department 
of Family and Community Services, or to being 
registered as a “conscientious objector” on ACIR.

Timeliness

The proportions of children remaining not fully 
vaccinated dropped faster in the intervention 
cohorts and stayed lower when compared with 
the non-intervention cohorts (Table 2, Figure 3) 
thus improving the timeliness of fully vacci-
nated status on ACIR. It is tempting to regard 
this as improved timeliness of vaccination, but 
a significant part of this decrease could also be 
due to record correction, that is the children had 
been vaccinated on time but not recorded as 
vaccinated on ACIR.

The records for all the children in the interven-
tion months were then examined to determine 
whether they became up to date as a result of 
a record correction, a vaccination that occurred 
after the intervention, or both.

From Table 3 it can be seen that in the inter-
vention cohorts two-thirds (66%) of those 
who became up to date were record errors. 
One quarter (25%) completed their remaining 
vaccinations after the download date and the 
remaining 9% had both record corrections and 
vaccinations after the download date. While the 
proportion of children fully vaccinated at the 
end of the study in the non-intervention cohorts 

was lower than in the intervention cohorts, the 
proportions of record errors, vaccinations and 
both record errors and vaccinations were similar.

Effectiveness

During the Quality Improvement activity 
(Figure 4, blue shaded section) quite a diver-
gence occurred between rates of fully vaccinated 
Central Coast children compared with NSW 
as a whole. Furthermore, all but one of the 
quarters with 2 out of 3 intervention months 
showed higher rates than the quarters with 1 
out of 3 intervention months. This convinced 
the authors that the intervention was making a 
difference, and thus there was a need to follow 
up all 9–10 month children said to be overdue 
by ACIR. This ongoing program commenced in 
January 2014 with the April 2013 birth cohort, 
and Central Coast rates have subsequently 
remained consistently above NSW rates.

Discussion

Reporting on Australian immunisation cover-
age in 2014, Hull et al. noted that while high 
levels of vaccine coverage at milestone ages have 
been achieved, timeliness of vaccination could 
be improved.6 A number of state and federal 
strategies have contributed to these high levels, 
the Immunise Australia Program in 1997 being 
one of the early strategies. This program included 
financial incentives for providers and parents, 
and the incentives have been refined over the 
years. The most recent iterations are the No Jab, 
No Pay measure and the No Jab, No Play legisla-
tion.7,8 These national and state efforts have been 
supplemented by more focussed interventions in 
some smaller jurisdictions.

While active follow-up of children said to be 
overdue for immunisation can be quite resource-
intensive,3 a range of interventions designed to 
improve immunisation rates and timeliness of 
vaccinations have been used in different popula-
tions in Australia.

Elia et al.9 targeted children with medical 
conditions in the Royal Children’s Hospital in 
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Figure 3. Proportion of children remaining not fully vaccinated
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Melbourne. They identified that during admis-
sion one quarter of children were not up to date 
for their routine scheduled immunisations. 
Approximately 42% of these were then brought 
up to date, either during admission or within a 
month of discharge.

In 2007 Central Sydney General Practice 
Network and the University of Sydney targeted 
Central Sydney general practices with immuni-
sation coverage rates less than 90%.10 The inter-
vention consisted of education to encourage the 
practices to identify and recall overdue children. 
At the end of the study there was a marked 
improvement in the proportion of practices with 
coverage rates of greater than 90%. The barriers 
to increasing immunisation rates included the 
substantial transient population and commu-
nication and language barriers in the culturally 
and linguistically diverse population. Lack of 
staff resources was another barrier.

Successful interventions in Aboriginal popula-
tions include personalised calendars,11 telephon-
ing families before the due date for immunisa-

tion12 and the introduction of the Aboriginal 
Immunisation Healthcare Worker Program in 
New South Wales.13

In a before-after study, Western Sydney 
Aboriginal children who received a personal-
ised calendar showed improved timeliness of 
vaccination.11 The Hunter New England (HNE) 
pre-call strategy was introduced around the 
time when Aboriginal immunisation workers 
were being introduced in all jurisdictions in 
NSW.12 The families of HNE Aboriginal babies 
were telephoned two weeks before the first 
scheduled vaccine and encouraged to get their 
vaccinations on time. There was a significant 
increase in immunisation coverage for HNE 
Aboriginal children at 12 months while the 
coverage for Aboriginal children in the rest 
of NSW increased but not significantly. These 
findings were mirrored by Hendry et al. when 
they compared the gaps between immunisation 
rates for Indigenous and non-Indigenous chil-
dren in New South Wales and Australia before 
and after the introduction of the Aboriginal 
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Immunisation Healthcare Worker Program in 
New South Wales.13 The gap reduced more in 
NSW when compared with Australia.

In an international systematic review of different 
interventions to improve immunisation uptake 
Harvey et al. noted that while all interven-
tions were effective to a degree, receiving both 
telephone and postal reminders was the most 
effective reminder-based intervention.14 This 
review reinforces the common theme gleaned 
from the Australian interventions, that is, that 
personal contact works well.

The ability to use personal contact, with tel-
ephone calls to vaccine providers and to parents, 
and also personally addressed letters is one 
of the strengths of the CCPHU intervention. 
Central Coast’s relatively small geographical 
area has allowed the CCPHU’s immunisation 
staff to develop and maintain excellent relation-
ships with local vaccine providers, particularly 
because they are able to visit the practices when 
needed.

Another strength of the intervention was the 
population-based comparison. By including all 
non-Aboriginal children aged 9 to less than 10 
months in the study the opportunity for bias 
has been reduced. The results may therefore be 
considered generalizable to the rest of the NSW 
population.

The intervention did not consume a lot of 
resources. By confining the intervention to a 
population of about 30 children per month, 
about 8 hours per week of staff time was needed 
(provided the time was relatively uninter-
rupted). The intervention was also able to iden-
tify systematic errors of reporting. By noting the 
vaccine providers the authors quickly identified 
patterns of potential errors. For example, one 
practice seemed to have difficulty reporting the 
third Prevenar vaccination. One author (CG) 
had several discussions with the practice staff, 
and this issue has now been corrected.

One limitation of this study is the possibility 
of errors in attributing the reason for a child to 

become up to date. If the vaccination(s) occurred 
before the download date, it can be stated with 
some confidence that this is a record error. 
This error may be a problem with the provider 
recording the vaccination, a problem with trans-
mission of those data to ACIR or a problem with 
recording on the ACIR.

However if the vaccination occurred after the 
ACIR download date the reason is less clear-cut. 
It is conceivable that the intervention may have 
prompted the vaccination, and conversations 
with parents suggest that this does happen, but 
there are other influences on parents’ decisions 
to vaccinate.

One such influence may be the proximity of 
the follow-up to subsequent scheduled vaccina-
tions. Any activity such as reminders for the 12 
month vaccinations could focus attention on 
the earlier vaccinations targeted in the current 
study. Another possible influence is the range of 
financial incentives for vaccination.7 These have 
included financial incentives for general practice 
and incentives for parents, particularly linking 
the Family Tax Benefit to a child’s immunisa-
tion status.

The authors have shown that a simple interven-
tion can improve timeliness of vaccination as 
well as vaccination rates. While a quarter of 
those becoming up to date were as a result of 
vaccinations after the intervention, about two 
thirds of children initially said to be overdue 
were not late vaccinations but late reports.

Central Coast rates have been generally better 
than NSW, but during the intervention Central 
Coast rates diverged further from NSW rates, 
more particularly in the three-month periods 
where there were two months of intervention 
compared with one month of intervention. This 
difference convinced the authors that a quality 
improvement study needed to be extended to 
an ongoing program for all children age 9–10 
months.
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