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estimates (47.0% versus 71.6%). Conclusion: This
report documents trends in vaccination coverage in
NSW across the age spectrum. Data provided in this
report reflects the continued successful delivery of
the vaccination program in New South Wales with
improved vaccination coverage achieved through a
number of strategies including the Save the Date to

Abstract: Introduction: This annual report docu-
ments trends in immunisation coverage in NSW for
children, adolescents and the elderly, up to and
including data for 2016. Methods: Data from the
Australian Immunisation Register (previously
known as the Australian Childhood Immunisation
Register), the NSW School Vaccination Program
and the NSW Population Health Survey were used
to calculate various measures of population cover-
age, and vaccination timeliness for Aboriginal and
non-Aboriginal children. Results: Greater than
93% coverage has been reached for children in
NSW at 12 and 60 months of age. Coverage for
individual vaccines due at these milestones was
greater than 93%, except for the second dose of
rotavirus vaccine at 12 months of age that was just
under 90%. ‘Fully immunised’ coverage at 24
months of age increased to greater than 90%.
Coverage for individual vaccines due at this age
was greater than 94%, except for the second dose of
the measles, mumps and rubella vaccine (92.7%)
and the varicella vaccine (92.4%). Delayed receipt
of the third dose of diphtheria, tetanus, and acellular
pertussis-containing vaccine and the second dose of
the measles, mumps and rubella vaccine was still an
issue for Aboriginal children. Adolescent human
papillomavirus vaccine coverage in 2016 for
females and males was higher for the first dose
(86% and 83%, respectively) and second dose (84%
and 82%, respectively) compared with the third
dose (80% and 78%, respectively). Pneumococcal
vaccination estimates in the elderly continue to be
substantially lower than the influenza coverage
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Vaccinate campaign and smartphone app, the
Aboriginal Immunisation Healthcare Worker pro-
gram and other strategies implemented in low
coverage areas.

Introduction

This series of New South Wales (NSW) Annual Immunisa-
tion Coverage Reports provides important information on
trends and issues in vaccination coverage to facilitate the
monitoring of NSW vaccination programs.

This report uses the longstanding international practice of
reporting coverage at key milestone ages to measure
coverage against national benchmarks and to track trends
over time. It is adapted from annual national immunisation
reports published since 2009."

High levels of reporting to the Australian Immunisation
Register (AIR), previously known as the Australian Child-
hood Immunisation Registration (ACIR), are maintained by
a system of incentive payments for immunisation providers
and parents/guardians.” Reported vaccination coverage
may be impacted by changes to immunisation policy, the
incentive payment system and changes to the ‘fully immu-
nised’ coverage algorithms. Some of these changes are
highlighted in Box 1 and are also referred to in this report.

The ACIR was established on 1 January 1996 by incorpo-
rating demographic data from Medicare on all enrolled
children aged less than 7 years.® Up until 31 December
2015 all vaccination records for a child remained on the
register indefinitely, but no new vaccination encounter
records were added after the 7th birthday.” From 1 January
2016 the register was changed to include records of
vaccinations given up to less than 20 years of age and
was further expanded from 30 September 2016 to become
the AIR, which captures records of vaccinations given to
eligible individuals in Australia throughout their life.’



Box 1. Recent significant changes in immunisation policy,immunisation incentives and coverage calculation algorithms for NSW?

March 2016: Booster dose of DTPa at 18 months of age added to the National Immunisation Program (NIP) schedule.

April 2015: New immunisation requirements for federal government family assistance payments (the ‘No Jab, No Pay’ policy4)
came into effect. Only parents of children (aged less than 20 years) who are ‘fully immunised’ or on a recognised catch-up
schedule continue to receive the Child Care Benefit, Child Care Rebate, and/or the Family Tax Benefit Part A end-of-year sup-
plement. Children with medical contraindications or natural immunity for certain diseases continue to be exempt from the
requirements; however, conscientious objection is no longer a valid exemption from immunisation requirements.

March 2015: Booster dose of DTPa recommended at 18 months of age in NSW.

The dTpa vaccine was funded by NSW for women during the third trimester of pregnancy and for new mothers in maternity units
of public hospitals (if not vaccinated in the third trimester) under the cocoon strategy.

Seasonal influenza vaccine added to the NIP schedule for Aboriginal and Torres Strait Islander children aged 6 months to less
than 5 years. List of population groups for which seasonal influenza vaccination is recommended further expanded to include
Aboriginal and Torres Strait Islander children aged 5 to less than 15 years. The recommended upper age for children requiring
two doses in the first year they receive influenza vaccine changed from less than 10 years to less than 9 years.

December 2014: Secondary school HPV vaccine catch-up program for Year 9 male students ceased.

Immunisation coverage assessment algorithm for ‘fully immunised’ at the 24-month milestone amended to require a dose of
meningococcal C vaccine, a dose of varicella vaccine and a second dose of a measles—-mumps-rubella (MMR) vaccine. The
expansion of the definition of ‘fully immunised’ reinforces the importance of these vaccines by linking them to payments to
families and immunisation providers.’

December 2013: Secondary school Year 7 and age-equivalent hepatitis B vaccine catch-up program ceased.

Immunisation coverage assessment algorithm for ‘fully immunised’ at the 12-month milestone amended to include a third dose
of pneumococcal conjugate vaccine.

July 2013: The combined Haemophilus influenzae type b (Hib) and meningococcal serogroup C (MenC) vaccine, Menitorix®,
added to the NIP schedule at 12 months of age. This combination vaccine replaces the single dose of monovalent meningococcal
C conjugate vaccine (MenCCV) and booster dose of monovalent Hib vaccine previously scheduled at 12 months of age.

A combination measles, mumps, rubella, varicella (MMRV) vaccine for children aged 18 months was also added to the NIP in July
2013. The MMRYV vaccine replaces the separate measles, mumps, rubella (MMR) vaccine previously given to 4 year olds, and the
monovalent varicella vaccine (for chickenpox) previously given to 18 month olds.

February 2013: Males aged 12-13 years received the HPV vaccine at school. Males aged 14-15 years also received the vaccine as
part of a catch-up program until the end of the 2014 school year.

July 2012: dTpa vaccine funding by NSW restricted to new mothers in maternity units (or GP within 2 weeks of giving birth) under
the cocoon strategy.

Eligibility for the Family Tax Benefit Part A supplement requires that children are assessed as fully immunised in the year they turn
1, 2 or 5. This replaced the Maternity Immunisation Allowance.

December 2011: For non-Indigenous adults aged =65 years who do not have any condition that predisposes them to an
increased risk of invasive pneumococcal disease, a repeat dose of 23-valent pneumococcal polysaccharide vaccine (Pneumovax
23®) is no longer recommended.

July 2011: Prevenar 13® (13-valent pneumococcal conjugate vaccine, 13vPCV) replaced Prevenar® (7-valent pneumococcal

conjugate vaccine, 7vPCV) on the NIP for children at 2, 4 and 6 months of age in all states and territories except Northern Territory
(adopted 13vPCV from 1 October 2011).

Participation in the AIR is opt-out so it constitutes a nearly encounter forms. The existence of medical contraindi-

complete population register. Persons not enrolled in
Medicare can be added to the AIR via a supplementary
number. Since 2001, vaccinations given overseas may be
recorded if a provider endorses their validity. Data are
transferred to the AIR when a recognised immunisation
provider supplies details of an eligible vaccination either
via medical practice software or through the internet using
the Medicare Australia website or by submitting paper

cations and conscientious objection to vaccination was
previously recorded on the register, but as of 1 January
2016 conscientious objection is no longer a valid reason
for vaccination exemption and so data are no longer
available.

Table 1 outlines vaccines delivered through the NSW
Immunisation Program in 2016. The only significant
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Table 1. Schedule of vaccines delivered through the NSW Immunisation Program, 2016
Age Vaccine
Childhood vaccines
Birth Hep B
6-8 weeks HepB DTPa Hib Polio 13vPCV  Rotavirus
4 months HepB DTPa Hib Polio 13vPCV  Rotavirus
6 months HepB DTPa Hib Polio 13vPCV Flu®
12 months Hib-MenC® MMR Flu®
18 months DTPa“ MMRV¢ Flu®
4 years DTPa Polio Flu®
Adolescent vaccines
12 years dTpa vzve HPV
15 years Flu®  Pneumof
Adult vaccines
=50 years Pneumo?
=65 years Flu®*  Pneumo
70 years HZ"
Pregnant women dTpa’ Flul

Hep B: hepatitis B vaccine; DTPa: diphtheria, tetanus, and acellular pertussis-containing vaccine; Hib: Haemophilus influenzae type b vaccine; MMR:
measles—-mumps-rubella vaccine; VZV: varicella zoster virus vaccine; PCV: pneumococcal conjugate vaccine; Men C: meningococcal C vaccine; HPV:
human papilloma virus vaccine; Flu: influenza vaccine; Pneumo: Pneumovax 23 vaccine.

#Annual vaccination, all aged =6 months with medical risk factors, Aboriginal children aged =6 months - 5 years, Aboriginal people aged =15

years, non-Aboriginal adults aged =65 years.

PIn July 2013 the combined Hib and meningococcal C vaccine (Menitorix®) was added to the National Immunisation Program schedule at 12
months of age. This combination vaccine replaced the single dose of monovalent meningococcal C conjugate vaccine and booster dose of

monovalent Hib vaccine previously scheduled at 12 months of age.

“Booster dose of DTPa at 18 months of age added onto the schedule on 1 April 2016.
9IMeasles, mumps, rubella, varicella at 18 months of age introduced onto the schedule on 1 July 2013.

€Catch-up only.
fAboriginal adults with medical risk factors.
9All Aboriginal adults only.

"From 1 November 2016, a single dose of herpes zoster (HZ) vaccine is recommended and funded for adults at 70 years of age. Adults aged 71-79
years are eligible under a 5-year catch-up program until 31 October 2021.

fDuring the third trimester of pregnancy.
JAt any stage of pregnancy.
Source: NSW Immunisation Schedule.

change to the childhood schedule in 2016 was in April,
with the addition of a booster dose of the diphtheria,
tetanus, and acellular pertussis-containing vaccine (DTPa)
at 18 months of age.

Methods

Measuring vaccination coverage using the Australian
Immunisation Register

This report details vaccination coverage for 2016 using
AIR data up to 31 March 2017. The cohort method
has been used for calculating coverage at the population
level (national and state/territory)8 since the inception of
the immunisation register. Cohort vaccination status
is assessed at 12 months of age (for vaccines due at
6 months), 24 months of age (for vaccines due at 12 and
18 months), and 5 years of age (for vaccines due at 4 years).
A 3-month lag period is allowed for the late notification of

vaccinations to the AIR.® If a child’s record indicates
receipt of the last dose of a vaccine that requires more
than one dose to complete the series, it is assumed that
earlier vaccinations in the sequence have been given. This
assumption has been shown to be valid.”"'°

The proportion of children designated as ‘fully immunised’ is
calculated using 12-month-wide cohorts with the number of
children completely vaccinated with the vaccines of interest
by the designated age as the numerator, and the total number
of Medicare-registered children in the age cohort as the
denominator. The 12-month wide cohorts used are children
born between 1 January 2015 and 31 December 2015 for the
12-month milestone, between 1 January 2014 and 31 Decem-
ber 2014 for the 24-month milestone, and between 1 January
2011 and 31 December 2011 for the 5-year (60-month)
milestone. ‘Fully immunised’ at 12 months of age is defined
as a child having a record on the AIR of a third dose of the



combined DTPa-hepB-IPV-Hib vaccine and a third dose of
13-valent pneumococcal conjugate vaccine. Vaccination
coverage estimates were also calculated at the 12-month
milestone for the second dose of rotavirus vaccine, a National
Immunisation Program vaccine that is not included in
calculations for incentive payments and ‘fully immunised’
status. ‘Fully immunised” at 24 months of age is defined as a
child having a record on the AIR of a third dose of the
combined DTPa-hepB-IPV-Hib vaccine, a fourth dose of
Haemophilus influenzae type b vaccine (or a third dose of the
PRP-T vaccine if given after 11.5 months of age), a second
dose of a measles, mumps and rubella-containing (MMR)
vaccine, a first dose of varicella-containing vaccine and a
first dose of meningococcal C-containing vaccine. In this
report, we have not included the booster dose of the DTPa
vaccine given at 18 months of age in the definition for ‘fully
immunised’ at 24 months of age. ‘Fully immunised’ at
60 months of age is defined as a child having a record on
the AIR of a fourth dose of a DTPa-IPV-containing vaccine,
and a second dose of an MMR-containing vaccine.

Timeliness

Age-appropriate and timely vaccination is defined as
receipt of a scheduled vaccine dose within 30 days of the
recommended age. For example, a child who received
the first dose of DTPa (due by 60 days of age) when he or
she was more than 90 days of age is classified as late for
that dose. For descriptive purposes, we categorised the
delay outcome measure for each dose as either ‘delay
of 1-<<3 months’, delay of 3—<7 months or ‘delay
=7 months’. Timeliness of the third dose of DTPa and of
the second dose of MMR vaccine is measured using
12-month-wide birth cohorts. However, children included
in the timeliness analysis are assessed at 1-3 years after
doses were due, to allow time for late vaccinations to be
recorded. Cohorts assessed for timeliness are therefore not
the same as those assessed for coverage milestones and the
12-month-wide cohorts used are children born between
1 January 2013 and 31 December 2013 for both the
timeliness of the third dose of DTPa and of the second
dose of the MMR vaccine. Timeliness was also compared
by plotting the cumulative percentage receiving each
vaccine dose by age.

Local health districts

Vaccination coverage estimates and vaccination delay
estimates are presented in this report for NSW and by
NSW local health district (LHD). LHDs were introduced in
January 2011, replacing area health services. There are 15
LHDs in NSW — eight in metropolitan NSW and seven in
rural and regional NSW.

Aboriginal status
Indigenous status on the AIR is recorded nationally as
‘Indigenous’, ‘non-Indigenous’ or “‘unknown’, as reported

by the child’s carer to Medicare, or by the immunisation
provider to the AIR. For this report, two categories of
children were considered: ‘Aboriginal’ (Indigenous) and
‘non-Aboriginal’  (non-Indigenous).  Children  with
unknown Aboriginal status were presumed to be non-
Aboriginal.

Small area coverage

Coverage was calculated for the Australian Bureau of
Statistics (ABS)-defined SA3s (statistical area level 3),
which form part of the Australian Statistical Geography
Standard (ASGS)."! SA3s were chosen as areas to be
mapped because they provide more detail than LHDs but
are not too small to render maps unreadable (population
sizes for a year-wide birth cohort of children for SA3s in
NSW range from 110 to 2799 children). SA3s with a
population size for a year-wide birth cohort of children
less than 26 were excluded from any mapping due to the
imprecision of any coverage estimates calculated for these
areas. Maps were created using MapInfo mapping soft-
ware'? and the ABS Census Boundary Information.
As postcode is the only geographical indicator on the
AIR, the ABS Postal Area to SA3 Concordance 2011
was used to match AIR residential postcodes of the
children to SA3s."

Adolescents

Coverage for vaccines given to adolescents was collected
from the NSW School Vaccination Program. Vaccina-
tion status is recorded by school immunisation teams and
the counts of children vaccinated are collated by LHDs
and NSW Health. The denominator is the school popu-
lation, start of year enrolments. The coverage rates may
underestimate true vaccination coverage as they repre-
sent only those vaccinations received through the school
program and do not include doses received from general
practitioners or other immunisation providers.'"* Human
papillomavirus (HPV) vaccination coverage includes
dose 2 and 3 catch-up vaccination offered to students
in Year 8 in Terms 1-2 in 2017 who commenced the
three-dose course of HPV vaccine in Year 7 in 2016.
Coverage for this cohort is preliminary as data are not yet
available for catch-up doses given to students in Terms
3—4 in 2017.

Elderly people

Influenza and pneumococcal vaccination coverage esti-
mates in the elderly were from the NSW Population Health
Survey. This is a rolling telephone survey utilising random
digit dialling, with vaccination status determined from
patient recall to interview questions asking ‘Were you
vaccinated or immunised against flu in the last 12 months?’
and ‘“When were you last vaccinated or immunised against
pneumonia?’
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Figure 1. Trends in ‘fully immunised’®>><%¢ vaccination coverage, NSW, 2000-2016.

2A third dose of the combined DTPa-hepB-IPV-Hib vaccine up until J

uly 2013.

PA third dose of the combined DTPa-hepB-IPV-Hib vaccine and a third dose of pneumococcal conjugate vaccine since July 2013.

A third dose of the combined DTPa-hepB-IPV-Hib vaccine, a fourth do
dose of a measles, mumps and rubella (MMR)-containing vaccine.

se of Haemophilus influenzae type b (PRP-T) vaccine, and a first

dFrom July 2014, the 24-month algorithm changed to also include a second dose of MMR, a first dose of MenC and a first dose of

varicella.

€A fourth dose of combined DTPa-IPV vaccine, and a second dose of an MMR-containing vaccine by 6 years of age up to December

2007.
fA fourth dose of combined DTPa-IPV vaccine, and a second dose of an

Source: Australian Immunisation Register, data as at 31 March 2017.

Summary of results

Coverage (all children)

* Overall in NSW ‘fully immunised’ coverage measured
at the 12-month milestone increased from 92.8% in
2015 to 93.5% in 2016 (Figure 1, Table 2).

‘Fully immunised’ coverage in NSW measured at the
24-month milestone increased from 89.6% in 2015 to
90.5% in 2016 (Figure 1, Table 3).

NSW coverage measured at the 5-year milestone
remained relatively stable between 2015 (93.1%) and
2016 (93.2%) (Figure 1, Table 4).

‘Fully immunised’ coverage at 12 months of age
increased in 2016 in all LHDs in NSW except for Far
West, Network with Victoria and Northern NSW, where
marginal decreases were seen (Table 2).

Coverage at 12 months of age for all individual vaccines
(except rotavirus) in 2016 increased to greater than or
equal to 94% in NSW overall (Figure 2) and greater than
93% for all LHDs except Mid North Coast and Northern
NSW (Table 2).

Coverage for rotavirus in NSW increased by more than
2 percentage points in 2016 to 89.9% (Table 2). In the
last quarter of 2016, coverage for rotavirus in NSW

MMR-containing vaccine by 5 years of age since January 2008.

reached 90.5% (Figure 2). Coverage for rotavirus
remains lower than other vaccines as catch-up cannot
be given once infants turn 15 weeks (dose 1) and 25
weeks (dose 2) of age.

For all LHDs, except Sydney, ‘fully immunised’ cover-
age at 24 months of age increased in 2016. At this
milestone, ‘fully immunised’ coverage remained below
90% for Mid North Coast, Northern NSW, Northern
Sydney, South Eastern Sydney, South Western Sydney,
Sydney and Western Sydney, but was above 92% in all
other LHDs in NSW (Table 3).

Coverage in NSW for all individual vaccines (except the
second dose of MMR and varicella) at the 24-month
milestone remained greater than 94% in 2016 (Table 3,
Figure 3) and increased to greater than 93% for all LHDs
except for Northern NSW (Table 3).

In NSW during 2016, the fourth dose of Haemophilus
influenzae type b vaccine and the dose of meningococ-
cal C vaccine were mostly given as the combined
vaccine Menitorix® at 12 months of age (98.1%).

In 2016, coverage at 24 months of age for the first dose
of MMR was 94.9% (Table 3). Coverage for the second
dose of MMR and the dose of varicella was greater than



Table 2. Percentage of children immunised at 12 months of age?, by vaccine for each local health district in NSW, compared with
NSW and Australia, 2016

Vaccine Local Health District®
CcC FW  HNE IS MN MM NBM NV NN NS SES SWs SN SYD WN WS NSW Australia
% % % % % % % % % % % % % % % % % %
Diphtheria-tetanus— 96.0 96.7 962 954 927 962 954 933 886 948 942 940 956 945 960 943 947 94.7
pertussis
Poliomyelitis 96.0 96.7 96.1 954 927 962 953 933 886 947 941 940 956 944 959 943 946 94.7
Haemophilus 95.7 96.7 96.0 953 925 962 953 932 884 943 93.7 938 955 941 959 93.9 94.4 94.5
influenzae
type b
Hepatitis B 956 96.7 96.0 952 924 962 953 932 884 93.9 93.6 938 954 938 96.0 93.5 94.2 943
Rotavirus 923 943 918 917 875 916 908 904 836 902 902 883 912 891 916 892 899 86.7
13vPCV 956 96.7 959 951 920 959 953 936 882 938 934 932 953 936 958 934 940 94.1
Fully immunised® 953 96.7 956 949 920 958 951 930 878 93.0 92.8 928 950 93.0 957 923 93.5 93.7
Total number of 4010 365 11083 4701 2324 2964 5210 762 3088 10398 10616 13840 2263 7622 3713 14679 97638 307266

children

Table 3.

?Cohort born 1 January 2015 - 31 December 2015.

bCC: Central Coast; FW: Far West; HNE: Hunter New England; IS: lllawarra Shoalhaven; MN: Mid North Coast; MM: Murrumbidgee; NBM: Nepean Blue Mountains; NV: Network with
Victoria; NN: Northern NSW; NS: Northern Sydney; SES: South Eastern Sydney; SWS: South Western Sydney; SN: Southern NSW; SYD: Sydney; WN: Western NSW; WS: Western Sydney;

NSW: New South Wales.

“Three doses of the combined DTPa-hepB-IPV-Hib vaccine plus 13vPCV. The third dose assumption is applied.

Source: Australian Immunisation Register, data as at 31 March 2017.

NSW and Australia, 2016

Percentage of children immunised at 24 months of age?, by vaccine for each local health district in NSW, compared with

Vaccine Local Health District®
CC FW HNE IS MN MM NBM NV NN NS SES SWS SN SYD WN WS NSW Australia
% % % % % % % % % % % % % % % % % %
Diphtheria-tetanus- 96.9 980 973 972 947 976 969 975 924 959 957 963 964 96.1 972 959 96.3 96.4
pertussis
Poliomyelitis 968 980 972 971 946 975 966 977 922 958 955 96.1 963 958 97.1 95.7 96.1 96.3
Haemophilus 958 969 963 959 931 965 959 964 910 934 936 942 951 935 964 937 94.5 94.8
influenzae
type b (Hib)
Meningococcal 959 97.1 965 960 935 965 960 964 914 937 939 943 954 939 965 93.4 94.6 95.0
C (MenQ)
Hepatitis B 965 980 970 968 943 973 965 974 919 941 948 958 96.1 950 97.0 947 95.5 95.7
Measles-mumps- 96.1 97.1 966 960 936 966 959 969 915 94.1 93.9 946 955 942 964 94.4 94.9 95.3
rubella (MMR)
Dose 1
Measles—-mumps- 94.5 96.0 950 947 909 953 936 942 884 91.3 91.8 926 9341 920 944 91.6 92.7 93.0
rubella (MMR)
Dose 2
Varicella 944 96.0 947 945 904 947 935 943 88.1 914 91.7 916 933 917 939 91.6 924 92.7
Fully immunised® 932 957 935 934 895 939 924 934 870 883 894 898 923 89.0 931 88.6 90.5 91.0
Total number of 4150 349 11326 4690 2359 3049 5241 685 3271 11136 10717 14345 2232 7541 3898 15176 100165 314989

children

?Cohort born 1 January 2014 - 31 December 2014.

PCC: Central Coast; FW: Far West; HNE: Hunter New England; IS: lllawarra Shoalhaven; MN: Mid North Coast; MM: Murrumbidgee; NBM: Nepean Blue Mountains; NV: Network with
Victoria; NN: Northern NSW; NS: Northern Sydney; SES: South Eastern Sydney; SWS: South Western Sydney; SN: Southern NSW; SYD: Sydney; WN: Western NSW; WS: Western Sydney;

NSW: New South Wales.

A third dose of the combined DTPa-hepB-IPV-Hib vaccine, a fourth dose of Haemophilus influenzae type b (PRP-T) vaccine, and a second dose of a measles, mumps and rubella (MMR)-

containing vaccine, first dose of meningococcal and first dose of varicella.
Source: Australian Immunisation Register, data as at 31 March 2017.

91% for all LHDs except for Northern NSW and the Mid
North Coast. The second dose of MMR and the dose of
varicella were mostly given as the combined MMRV
vaccine (either Priorix Tetra® or ProQuad®) at 18
months (91.0%).

Coverage of the second dose of MMR at the 24-month
milestone increased from 91.8% in 2015 to 92.7% in
2016 (Table 3). Coverage of the second dose of MMR at

5 years of age was higher at 94.1% (Table 4). The
differential between the two milestone estimates in 2015
and 2016 decreased from 1.9 to 1.4 percentage points
respectively.

Varicella coverage at 24 months of age continued to
increase in NSW and was 92.4% overall in 2016 and
above 91% in all LHDs except for Mid North Coast and
Northern NSW.
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Table 4. Percentage of children immunised at 5 years of age?, by vaccine for each local health district in NSW, compared with NSW
and Australia, 2016

Disease Local Health District®
CC FW HNE IS MN MM NBM NV NN NS SES SWS SN SYD WN 'S NSW Australia
% % % % % % % % % % % % % % % % % %
Diphtheria— 958 97.9 964 96.1 933 960 95.1 97.7 89.2 91.5 92.2 940 940 920 963 93.6 93.9 93.8
tetanus-
pertussis
Poliomyelitis 958 97.6 965 96.1 933 96.0 95.1 97.7 89.2 91.6 923 940 940 922 963 93.7 93.9 93.8
Measles—-mumps- 956 97.9 964 961 937 966 953 977 897 91.7 924 944 945 924 965 93.9 94.1 94.1
rubella
Fully immunised® 95.1 971 958 955 929 956 945 972 883 90.6 91.6 933 936 913 957 92.7 93.2 93.1
Total number of 4455 339 11896 4969 2814 3122 5340 639 3652 11798 10271 14323 2418 6786 3869 14886 101577 317381
children

“Cohort born 1 January 2011 - 31 December 2011.
bCC: Central Coast; FW: Far West; HNE: Hunter New England; IS: lllawarra Shoalhaven; MN: Mid North Coast; MM: Murrumbidgee; NBM: Nepean Blue Mountains; NV: Network with

Victoria; NN: Northern NSW; NS: Northern Sydney; SES: South Eastern Sydney; SWS: South Western Sydney; SN: Southern NSW; SYD: Sydney; WN: Western NSW; WS: Western Sydney;
NSW: New South Wales.

A fourth dose of combined DTPa-IPV vaccine, and a second dose of a measles, mumps and rubella (MMR)-containing vaccine.
Source: Australian Immunisation Register, data as at 31 March 2017.
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Figure 2. Trends in vaccination coverage estimates by vaccine at 12 months of age, third dose of DTPa, polio, hepatitis B, Hib,
rotavirus and PCV, NSW, 2000-2016.

By 3-month birth cohorts born between 1 January 1999 and 31 December 2015. Coverage assessment date was 12 months after the
last birth date of each cohort.

Prior to September 2009, the algorithm stated that receipt of two or three doses of Haemophilus influenzae type b (Hib) and
hepatitis B vaccines rendered a child ‘fully immunised’ for these vaccines. After September 2009, changes to the algorithm were
made to tighten the rules regarding ‘fully immunised’ for Hib and hepatitis B vaccines. The new algorithm assessed two or three
doses of PRP-OMP containing Hib vaccine or three doses of any other Hib vaccine, and two or three doses of Comvax® hepatitis B
vaccine or three doses of all other hepatitis B vaccines.

PCV: pneumococcal conjugate vaccine

DTPa: diphtheria-tetanus—pertussis (acellular) — paediatric formulation

Source: Australian Immunisation Register, data as at 31 March 2017.
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Figure 3. Trends in vaccination coverage estimates by vaccine at 2

4 months of age, third dose of DTPa (fourth dose - pre

September 2003), third dose of polio, third dose of hepatitis B, fourth dose of Hib, second dose of MMR (first dose - pre July 2014),

one dose of varicella and one dose of men C, NSW 2000-2016.

By 3-month birth cohorts born between 1 January 1998 and 31 December 2014. Coverage assessment date was 24 months after the

last birth date of each cohort.

DTPa: diphtheria-tetanus—pertussis (acellular) — paediatric formulation

Hep B: hepatitis B

Hib: Haemophilus influenzae type b

Men C: meningococcal C

MMR: measles—-mumps-rubella

MMRV: measles—-mumps-rubella—varicella

Source: Australian Immunisation Register, data as at 31 March 2017.

‘Fully immunised’ coverage and coverage for all indi-
vidual vaccines for the 5-year milestone in NSW
remained greater than 93% in 2016 (Table 4, Figure 4)
and greater than 90% in all LHDs except Northern NSW
(Table 4).

Indigenous coverage

* In 2016, ‘fully immunised’ coverage for NSW Aborigi-
nal children at the 12-month milestone increased by 1.8
percentage points to 93.8% (Table 5), higher than for
non-Aboriginal children at the same age (93.5%).
‘Fully immunised’ coverage for Aboriginal children at
the 12-month milestone in 2016 was higher compared
with non-Aboriginal children in Central Coast, Illa-
warra Shoalhaven, Mid North Coast, Northern New
South Wales, South Western Sydney and Sydney LHDs
but lower in the other LHDs (Table 5).

‘Fully immunised’ coverage for NSW Aboriginal chil-
dren at the 24-month milestone increased by 3.3 per-
centage points to 92.2% in 2016 (Table 5), higher than
for non-Aboriginal children at the same age (90.4%).
At the 24-month milestone, ‘fully immunised’ coverage
for Aboriginal children in 2016 was higher compared

with non-Aboriginal children in the Central Coast, Mid
North Coast, Nepean Blue Mountains, Northern NSW,
Northern Sydney, South Eastern Sydney, South Western
Sydney, Sydney and Hunter New England LHDs, but
lower in the other LHDs (Table 5).

‘Fully immunised’ coverage for NSW Aboriginal chil-
dren at the 60-month milestone increased by 1 percent-
age point to 96.6% in 2016 (Table 5), higher than for
non-Aboriginal children at the same age (93.0%).

At the 60-month milestone, ‘fully immunised’ coverage
was higher in 2016 for Aboriginal compared with non-
Aboriginal children in all LHDs (Table 5).

Coverage estimates for all individual vaccines in 2016
were similar or marginally lower in Aboriginal children
at 12 months of age compared with non-Aboriginal
children (Table 6). However, coverage for rotavirus
vaccine was 2 percentage points lower in Aboriginal
children.

Coverage estimates for all individual vaccines in 2016
were higher in Aboriginal children at 24 months of age
compared with non-Aboriginal children, including the
second dose of MMR and the varicella vaccine, which
both increased by more than 2 percentage points
(Table 6).
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Figure 4. Trends in vaccination coverage estimates by vaccine, fourth dose of DTPa and polio and second dose of MMR at 5 years

of age (6 years up to December 2007), NSW, 2002-2016.

By 3-month birth cohorts born between 1 January 1996 and 31 December 2011. Coverage assessment date was 72 months after the
last birth date of each cohort up to December 2007 and then 60 months after the last birth date of each cohort.
DTPa: diphtheria-tetanus—pertussis (acellular) — paediatric formulation

MMR: measles—mumps-rubella

Source: Australian Immunisation Register, data as at 31 March 2017.

» Coverage estimates for all individual vaccines in 2016
remained higher in Aboriginal children at 60 months of
age compared with non-Aboriginal children (Table 6).

Timeliness

* For the third dose of DTPa and second dose of MMR
vaccines, there were greater delays in vaccination for
Aboriginal children than non-Aboriginal children in all
LHDs in 2016 (Tables 7 and 8).

* The majority of delayed vaccination fell into the 1-<3
months delay category for both Aboriginal and non-
Aboriginal children in all LHDs.

* For the third dose of DTPa due at 6 months of age, the
percentage of children vaccinated on time decreased
marginally in 2016 for both Aboriginal and non-Aborig-
inal children. Despite this, the disparity in ‘on-time
vaccination’ between Aboriginal and non-Aboriginal
children has decreased by 0.2 of a percentage point to
13.4% in 2016 (Figure 5).

e For the second dose of MMR due at 18 months, the
percentage of children vaccinated on time decreased
marginally in 2016 for both Aboriginal and non-
Aboriginal children. Despite this, the disparity in
‘on-time vaccination’ between Aboriginal and non-
Aboriginal children has decreased by 0.8 of'a percentage
point to 11.6% in 2016 (Figure 6).

e In 2016, the percentage of children in NSW who
received their first dose of hexavalent combination

vaccine between 6 and less than 8 weeks increased to
84% (Figure 7). This percentage has been increasing
since 2009 when vaccination at 6 weeks was encouraged
to provide early protection against pertussis.

Small area coverage

* Coverage by small area (SA3) varied across the state for
rotavirus (77.6-95.5%) and pneumococcal conjugate
vaccines (81.8-97.5%) measured at the 12-month mile-
stone, and the second dose of MMR (82.4-97.1%)
measured at the 24-month milestone (Figures 8—-10).

Adolescent coverage

» Coverage in adolescents varied by vaccine and dose
with coverage for varicella vaccine substantially lower
in 2016 than the coverage estimates for the first two
doses of HPV vaccine (both females and males) and the
dTpa vaccine (Table 9).

* Varicella vaccine is recommended in the school pro-
gram for children not previously vaccinated or who have
not had the disease. Coverage for this vaccine increased
by 4 percentage points to 70% in 2016 (Table 9).

* Coverage of each dose of HPV was higher in female
Year 7 students than their male counterparts. Coverage
of the third dose was lower, compared with the first and
second doses, in both females and males (Table 9,
Figure 11).
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Table 6. Vaccination coverage estimates by age, vaccine antigen and Aboriginal status in NSW, 2016

Disease Milestone age Aboriginal Non-Aboriginal
Diphtheria-tetanus—pertussis 12 months® 94.0 94.7
24 months® 97.5 96.2
5 years© 97.4 93.7
Poliomyelitis 12 months® 94.0 94.6
24 months® 97.3 96.0
5 years© 97.4 93.7
Haemophilus influenzae type b 12 months® 93.9 94.4
24 months® 9.4 94.4
5 years© NI NI
Hepatitis B 12 months® 94.0 94.2
24 months® 97.3 95.4
5 years® NI NI
Measles-mumps-rubella 12 months® NI NI
24 months® Dose 1 96.7 94.8
24 months ° Dose 2 93.6 92.6
5 years© 97.5 93.9
Meningococcal C 12 months® NI NI
24 months® 9.6 94.5
5 years© NI NI
Varicella 12 months® NI NI
24 months® 93.1 924
5 years© NI NI
Pneumococcal conjugate vaccine 12 months® 94.0 94.0
24 months® NI NI
5 years© NI NI
Rotavirus 12 months® 87.9 90.0
24 months® NI NI
5 years© NI NI

#Cohort born 1 January 2015 — 31 December 2015.

PCohort born 1 January 2014 — 31 December 2014.

“Cohort born 1 January 2011 - 31 December 2011.

NI: vaccine at this age milestone not included in the calculation of coverage estimates.
Source: Australian Immunisation Register, data as at 31 March 2017.

Table7. Percentage of children® with vaccination delay for the third dose of DTPa by Aboriginal status for each local health district

in NSW, 2016
Vaccination delay and Aboriginal Local Health District®
status CC FW HNE IS MN MM NBM NV NN NS SES SWS SN SYD WN WS NSW

1-<3 months late

Aboriginal (%) 16.7 194 138 208 184 17.7 155 208 20.1 269 187 193 212 163 198 21.1 17.7

Non-Aboriginal (%) 12.1 9.9 102 120 122 112 127 76 114 96 94 137 103 92 123 111 111
3—-<7 months late

Aboriginal (%) 68 42 68 62 99 65 60 94 94 77 94 81 73 65 84 79 75

Non-Aboriginal (%) 37 48 30 35 36 27 3.3 42 44 23 23 46 28 24 35 35 3.2
=7 months late

Aboriginal (%) 53 69 60 56 78 88 44 113 29 00 3.7 5.1 66 98 95 79 6.6

Non-Aboriginal (%) 19 15 64 31 39 42 25 19 38 70 40 37 34 49 19 38 43

#Cohort born 1 January 2014 - 31 December 2014.

bCC: Central Coast; FW: Far West; HNE: Hunter New England; IS: lllawarra Shoalhaven; MN: Mid North Coast; MM: Murrumbidgee; NBM: Nepean Blue
Mountains; NV: Network with Victoria; NN: Northern NSW; NS: Northern Sydney; SES: South Eastern Sydney; SWS: South Western Sydney;

SN: Southern NSW; SYD: Sydney; WN: Western NSW; WS: Western Sydney; NSW: New South Wales.

DTPa: diphtheria-tetanus—pertussis (acellular) - paediatric formulation.

Source: Australian Immunisation Register, data as at 31 March 2017.
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Table 8. Percentage of children® with vaccination delay for the second dose of measles—=mumps—rubella due at 18 months of age
by Aboriginal status for each local health district in NSW, 2016

Vaccination delay and Aboriginal
status

Local Health District®

CC FW HNE IS MN MM NBM NV NN NS SES SWS SN SYD WN WS NSW
1-<3 months late
Aboriginal (%) 29.0 203 242 253 283 259 270 269 297 192 192 23.6 284 198 264 243 256
Non-Aboriginal (%) 209 233 183 203 21.1 207 214 190 213 183 185 219 227 164 20.1 195 19.7
3—<7 months late
Aboriginal (%) 76 116 92 116 105 8.0 77 173 119 7.7 106 58 81 154 123 132 10.1
Non-Aboriginal (%) 53 48 44 47 57 43 6.0 49 69 43 46 67 44 40 45 52 5.1
= 7 months late
Aboriginal (%) 19 15 21 21 28 30 20 00 20 77 10 27 14 22 39 26 25
Non-Aboriginal (%) 14 1.1 1.1 14 20 1.1 1.5 1.5 22 21 16 20 14 19 10 24 1.8

“Cohort born 1 January 2014 - 31 December 2014.

PCC: Central Coast; FW: Far West; HNE: Hunter New England; IS: Illawarra Shoalhaven; MN: Mid North Coast; MM: Murrumbidgee; NBM: Nepean Blue
Mountains; NV: Network with Victoria; NN: Northern NSW; NS: Northern Sydney; SES: South Eastern Sydney; SWS: South Western Sydney; SN:
Southern NSW; SYD: Sydney; WN: Western NSW; WS: Western Sydney; NSW: New South Wales.

Source: Australian Immunisation Register, data as at 31 March 2017.
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Figure 5. Timeliness of the third dose of DTPa vaccine (DTPa3) by Aboriginal status for the cohort of children born in 2014 in NSW.

Percentage covered = number of children who received vaccine dose at particular ages/the total number of children who received
the vaccine dose.
DTPa: diphtheria—tetanus—pertussis (acellular) — paediatric formulation

Source: Australian Immunisation Register, data as at 31 March 2017.

Coverage in the elderly

12

Influenza coverage estimates are based on 10860
respondents in NSW aged 65 years and over. Pneumo-
coccal vaccination coverage estimates are based on
10561 respondents in NSW and includes Aboriginal
and Torres Strait Islander adults aged 50—64 years and
all adults aged 65 years and over."”

The proportion of people aged 65 years and over
reporting vaccination for influenza in the previousl2
months has remained relatively stable between 2002 and
2016 (Figure 12). In 2016, 71.6% of surveyed adults

reported they had received influenza vaccine in the
previous 12 months. Coverage varied from 65.7% in
the Northern Sydney LHD to 75.9% in the Far West
(Table 10).

The percentage of people aged 65 years and over
reporting ever having received pneumococcal vaccina-
tion (23-valent pneumococcal polysaccharide vaccine)
in 2016 was 47.0%, considerably lower than influenza
vaccine coverage. There was variation in reported
vaccination between LHDs, ranging from 37.0% in
Sydney to 53.2% in the Far West (Table 10).
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Figure 6. Timeliness of the second dose of MMR vaccine due at 18 months of age by Aboriginal status for the cohort of children
born in 2014 in NSW.

Percentage covered = number of children who received vaccine dose at particular ages/the total number of children who received
the vaccine dose.

MMR: measles—mumps-rubella

Source: Australian Immunisation Register, data as at 31 March 2017.
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Figure 7. Age at which children in NSW received their first dose of hexavalent combination vaccine by month of receipt, January
2009-December 2016.

The media release was a message for providers and the public on 10 March 2009 that asked parents and providers to consider
bringing the first dose of pertussis-containing vaccine forward to 6 weeks of age to provide earlier protection.
Hexavalent combination: diphtheria—tetanus—pertussis (acellular), polio, Hib, hepatitis B — paediatric formulation

Source: Australian Immunisation Register, data as at 31 March 2017.

» The percentage of people reporting pneumococcal vac-
cination has been decreasing since 2011 (Figure 12)
when it was recommended that non-Indigenous adults
aged 65 years and over who do not have any condition

predisposing them to an increased risk of invasive
pneumococcal disease no longer required a repeat dose.
It is possible that difficulty in recall may result in
underestimation of pneumococcal vaccine uptake.
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Figure 8. Rotavirus vaccine coverage at 12 months of age, by statistical area level 3, NSW, for the cohort of
children born in 2015.

Source: Australian Immunisation Register, data as at 31 March 2017.
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Figure9. Pneumococcal conjugate vaccine coverage at 12 months of age, by statistical area level 3, NSW, for the
cohort of children born in 2015.

Source: Australian Immunisation Register, data as at 31 March 2017.
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Figure 10. Second dose MMR vaccine coverage at 24 months of age, by statistical area level 3, NSW, for the cohort of

children born in 2014.

Source: Australian Immunisation Register, data as at 31 March 2017.

Conclusion

The NSW Immunisation Program has continued to be
successfully delivered during 2016. Increases in the ‘fully
immunised’ coverage estimates occurred across each of
the three milestones.

‘Fully immunised’ estimates at 12, 24 and 60 months of
age improved substantially for Aboriginal children across
NSW in 2016. The gap in coverage between Aboriginal
and non-Aboriginal children in NSW has completely
closed and the percentage of ‘fully immunised’ children
is now higher in Aboriginal children compared with non-
Aboriginal children at each milestone. While the percent-
age of Aboriginal children with vaccination delay for the
third dose of DTPa and the second dose of MMR is still
higher than that observed in non-Aboriginal children, the
disparity in ‘on-time vaccination’ between Aboriginal and
non-Aboriginal children for these two vaccine doses
decreased in 2016. The NSW Aboriginal Immunisation
Healthcare Worker program, funded by NSW Health
since July 2012, is likely to have contributed to these
observed improvements, suggesting that the commitment

of significant resources to a dedicated program can have a
pronounced impact on closing the gap in relation to
Aboriginal vaccination.

The NSW School Vaccination Program is continuing its
success with 86% of females and 83% of males in Year 7
receiving the first dose of HPV in 2016. Coverage for the
adolescent dose of varicella vaccine increased in 2016,
while coverage for adolescent dTpa vaccine remained
relatively stable.

Self-reported vaccination coverage in the elderly sug-
gests that almost three-quarters of adults aged 65 years
and over receive an annual influenza vaccine; however,
less than half report ever receiving the pneumococcal
vaccine.

The AIR, the NSW Population Health Survey and moni-
toring through the NSW School Vaccination Program
continue to be very useful tools for administering the
National Immunisation Program and monitoring its imple-
mentation in NSW.

15



‘wesb0oid uoneudI.A |00YIS ASN @21N0S

"UOIIB|NWLIOY JNPE PUE JUDSS|OPE — (J[N|[9e) Sissnuad-snuelal—eusyiydip :ed|p

‘sniiAewo|ided uewny AdH

‘9|gedidde jou :eu

"710Z JO PUd 31 18 papud weiboid siy) — SI9pUIe [00YDS 6 JIA,

‘S99puaiie |jooyds 0L \_mw>u
‘S99pUS11e [OOLDS / Je3 A,

*/10T Ul p—€ SWI3] Ul Syuspnis 0} UdAIB sasop dn-ydied 1oy a|gejiene 194 Jou aJe elep se Ateujwijaid si 11o0yod

SIYyl 104 wmm\_m;OU QL0 Ul £ Jes A Ul sUlddeA AdH JO ©SIN0D 9SOP-994Y3 9yl PadUsWWIOd OYM /|1 0¢ Ul Z—| SWJa] Ul 8 Jes) Ul sjuspnis 0} paia}jO uoijeuiddeA Q_J-r_u“_.mu € pue Z asop sspn|oul abesanod uoljeuiddeA >&In

*92110e1d [eIaUab Ul PaIISIUIWPE SISOP SPN|PUI J0U OP PUE AJUO SIBPUDIIE [00LDS J0) dIe SJeWINSS dbeIan0D),

eu eu 11T ST 99 699 9¢ 6S eu eu eu eu s9lew — ¢ 9sop AdH
eu eu €€0¢€ L9 zseee WA eu eu eu eu s9jew — ;7 9sop AdH
eu eu ov6 LE (074 V1L EE 174 eu eu eu eu s9lew — | 9sop AdH
VLLEY 0S 8€L9Y €S I X4 WAS (474 0€9 89 99 6Ct 79 0L B SRR
59085 /9 eu eu eu eu eu eu eu eu pedip
£66 0L L8 8lL6 LL L8 968 €/ 78 €€96/ 98 re9L G8 edip
8¥6 S €9 €eCcor ot eu eu eu eu eu eu > 950p g siieday
S2609 69 €E6 v LS eu eu eu eu eu eu ,L 9sop g sieday
eu eu 104742 9L LLESE 8/ 056 G€ 08 9809¢ 8L S9jew — ., € 9S0pP AdH
eu eu 67717 G€ 8/ S9t 9¢ 18 99T L€ €8 66/ LE 8 S9lew — ¢ 9S0P AdH
eu eu 897 9¢ 08 T WAS €8 SY6 LE 78 S0S 8¢ €8 S9lew- .41 9SOP AdH
L8E €€ 8/ LL6VE 78 750 S€ 78 4553 78 669 € 08 S9|ews) — ,4€ S0P AdH
596 S€ 78 888 G¢ 78 0C€9¢ G8 6%789¢ 98 zSlog 78 S9|ewd) — 4 3SO0P AdH
L189€ 98 L169€ 98 6LLLE /8 [AAWAS /8 190 /€ 98 S9|ewd) — 41 S0P AdH
uanb (%) uanib (%) uanib (%) uanib (%) uanib (%)
saso( abesano) saso( abesano) s3so( abesano) saso( abesano) saso( abesano)
4114 41014 €Loz €Loc 10¢ 1414 sLoz sLoz 910C 910C suiddep

910Z-210Z ‘MSN Ul ,S99pud)le [00YdS JUISI|OPE A\SN ‘SDUIDIBA [BNPIAIPUI 10} SB1RWIISD 96RISA0D UoneUDIRA 6 d|qe]

16



Children vaccinated (%)

100 1

95 4

NSW Annual Immunisation Coverage Report, 2016

—eo— Female — Dose 1 Commencement of HPV
651 | - Female —Dose 2 program for Year 7 male
Female — Dose 3 school students
60 -e- Male — Dose 1

-m- Male — Dose 2

55 1 -%=- Male — Dose 3
50 T T T T 1
2011 2012 2013 2014 2015 2016

Year

Figure 11. Trends in human papillomavirus vaccine coverage for adolescents® in NSW, 2011-2016.

@Adolescent school attendees (males and females) in Year 7 at time of vaccination. Coverage estimates are for school attendees only
and do not include doses administered in general practice.
HPV: human papillomavirus vaccine

Source: NSW School Vaccination Program.
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Figure 12. Trends in vaccination coverage estimates by vaccine for adults aged 65 years and over in NSW, ever vaccinated against
pneumococcal disease® and vaccinated against influenza® in the last 12 months, 2002-2016.

“Vaccinated against pneumococcal disease. Indicator includes Aboriginal and Torres Strait Islander adults aged 50-64 years.
PVaccinated against influenza in the last 12 months.

23vPPV: 23-valent pneumococcal polysaccharide vaccine

IPD: invasive pneumococcal disease

Source: New South Wales Population Health Survey (SAPHaRI). Centre for Epidemiology and Evidence, NSW Ministry of Health.
Data from www.healthstats.nsw.gov.au (updated 20 June 2017).
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Table 10. Percentage of adults aged 65 years and over reporting vaccination against pneumococcal disease® and influenza® for

each local health district in NSW, and for NSW, 2016
Vaccine Local Health District®
CC FW HNE IS MNC MM NBM NNSW NS SES SWS SNSW SYD WNSW WS NSwW
Pneumococcal 486 53.2 50.7 51.1 473 522 500 506 430 455 422 480 370 515 454 470
% vaccinated
Influenza 699 759 745 73.6 68.7 713 67.1 699 657 696 744 755 71.1 725 753 716

% vaccinated

“Vaccinated against pneumococcal disease. Indicator includes Aboriginal and Torres Strait Islander adults aged 50-64 years.

PVaccinated against influenza in the last 12 months.

“CC: Central Coast; FW: Far West; HNE: Hunter New England; IS: lllawarra Shoalhaven; MNC: Mid North Coast; MM: Murrumbidgee; NBM: Nepean Blue
Mountains; NNSW: Northern NSW; NS: Northern Sydney; SES: South Eastern Sydney; SWS: South Western Sydney; SNSW: Southern NSW;

SYD: Sydney; WNSW: Western NSW; WS: Western Sydney; NSW: New South Wales.

Source: New South Wales Population Health Survey (SAPHaRI). Centre for Epidemiology and Evidence, NSW Ministry of Health. Data from

www.healthstats.nsw.gov.au (updated 20 June 2017).
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