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I n April 1995 the Western Sector Public Health Unit
conducted a postal survey of imrnunisation status of

children aged two to three years attending long day care
centres (LDCCs) in greater western Sydney. The results
reported here provide baseline immunisation rates for an
ongoing immunisation surveillance program.

Changes were introduced to the NSW Public Health Act
1991 in 1992. The Public Health Act now requires parents
of all children enrolling in schools, preschools and child-care
centres to provide documented evidence of immunisation to
school and child-care authorities'. Schools and child-care
centres are required to maintain immunisation registers
which may be used as a surveillance tool for monitoring
immunisation status of young children in our community.
This is important as children attending schools, preschools
and day care centres are at higher risk of contracting
communicable diseases including vaccine-preventable
diseases33. LDCCs provide care for children under school
age on a regular full-time or part-time basis, and are
required to be open for at least eight hours a day, five
days a week and 48 weeks a year.

We did not measure immunisation rates for Haemophilus
influenzae type b (Hib) as this vaccine was added to the
childhood immunisation schedule after this study cohort of
children were born.

METHODS
We surveyed all 34 LDCCs in the Wentworth Health Area
and all 80 in the Western Sydney Health Area. We excluded
family day care centres, occasional child-care centres and
preschool kindergarten from this survey.

We sent an initial letter to the directors of the 114 LDCCs
in mid-March 1995 to inform them of the survey, and asked
them to ensure their immunisation register was updated.
Early in April 1995 a questionnaire was sent to all LDCCs.
The questionnaire elicited information on name, date of
birth, gender and Aboriginality of all two- to three-year-old
children, and if and when triple antigen (DTP), Sabin oral
polio (OPV) and measles-mumps-rubella (MMR) vaccines
had been given.

We entered the data into a database', and used the SAS
statistical program for analysis5. We interpreted missing
immunisation records as 'not immunised'. We calculated
immunisation rates in two ways: first, for children at the
age of two years (up-to-date immunisation rates), and
second, at the time of the survey (when children were aged
between two and three years). For the first calculation,
children had to have received all the relevant
immunisations and have recorded dates for the fourth DTP,
third OPV and MMR. Those without recorded immunisation
dates were excluded from this analysis.

RESULTS
We received completed questionnaires from 95 of 114 long
day care centres (88 per cent) [28 from Wentworth Health
Area (82 per cent), and 67 from Western Sydney Health
Area (84 per cent)].

A total of 1,092 two- to three-year-old children was enrolled
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IMMUNISATION RATES FOR DIP. OPV AND MMR IN
WESTERN SYDNEY. LDCC IMMUNISATION SURVEY - APRIL 1995

Percent Percent
immunised by

two years of age'
immunised at

time of survey
N2 % N %

DIP (3 doses) 928 94.1 1,092 95.0
OPV (3 doses) 930 92.4 1,092 93.6
MMR(1 dose) 932 91.3 1,092 93.5
DIP (4 doses) 933 77.6 1,092 83.9*
All eight immunisations
(4 DTP, 3 OPV & MMR) 911 76.2 1,092 81.7**

1. Immunisation rates calculated after excluding children without
recorded immunisation dates.
2. N is the denominator for both Health Areas combined.
*lmmunisatjOn rates by age of two years compared to immunisation
rates attime of survey; p.zO.O1.
**lmmuflisation rates by age of two years compared to imrnunisation
rates at time of survey; p<O.05.

in the 95 LDCCs. Only five children were identified as
Aboriginal (Aboriginality was not recorded in 53 cases).
There were more boys (50 per cent) than girls (47 per cent)
enrolled in LDCCs that completed the questiormaire. The
median age of children in the survey was 31.1 months.

As we found no differences in irnmunisation rates between
the two Health Areas, we present results for both Areas
combined. By two years of age, more than 90 per cent of
children had received three doses of DTP and OPV, and one
dose of MMR (Table 2). About 17 per cent fewer children
had received four doses of DTP compared to three doses of
DTP. Immunisations for all the scheduled childhood
immunisations up to the age of 18 months (eight doses of
vaccine) were completed by just over 76 per cent of children.
There were no gender differences for immunisation rates at
the age of two years.

Immunisation rates at the time of the survey for children
aged 2-3 years (these rates cover only the children who had
received the stated number of immunisations at the time of
the survey), for three doses of DTP and OPV, and one dose
of MMR were similar to immunisation rates calculated for
iminunisations received by the age of two years (Table 2).
However, immunisation rates for four doses of DTP and all
eight immunisations were significantly higher than rates
calculated for immunisations received by the age of two
years (four doses DTP, p<0.OOl; all eight vaccines; p<O.O5).

There were no differences in immunisation rates at the time
of the survey between boys and girls for three doses of DTP,
three doses of OPV and one dose of MMR. Boys had
significantly lower immunisation rates for four doses of DTP
(boys: 82 per cent, girls: 86 per cent; p<O.O5) and for all eight
doses of vaccine (boys: 79 per cent, girls: 84 per cent;
p<O.OS). These gender differences persisted within the
Health Areas, but were not significant.
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DISCUSSION
In this study of immunisation rates in children aged 2-3
years eswolled in LDCCs in greater western Sydney, the
up-to-date immunisation rates at two years of age for three
doses of DTP, four doses of DTP, three doses of OPV, one
dose of MMR and all eight immunisations were 94 per cent,
78 per cent, 92 per cent, 91 per cent and 76 per cent
respectively. There is a precipitous drop in the rate of
immunisation with the fourth dose of DTP. Reasons for non-
immunisation with the fourth dose of DTP were not elicited,
but need to be examined. Not unexpectedly, immunisation
rates at the time of the survey were higher compared to
immunisation rates at two years of age.

The National Immunisation Strategy (NISY aims to achieve
>90 per cent coverage of children aged two years for all
diseases specffied in the childhood immunisation schedule
by 2000. In this survey of LDCCs, NIS targets for three
doses of DTP, three doses of OPV and one dose of MMR
were achieved, but immunisation rates for four doses of
DIP and hence for all eight immunisations were
substantially lower than the 2000 target. This is of concern
since we would expect children attending LDCCs to have
higher iminunisation rates than non-attenders7.

Immunisation registers in LDCCs in NSW are used as
surveillance tools. However, only about 14 per cent of
all children <4 years of age in NSW attend LDCCs'5.
The immunisation status of these children maybe quite
different from children who do not attend LDCCs, and
we should be cautious when generalising such results to
children who do not attend LDCCS. Preschools may provide
an additional source of surveillance information which may
complement data from LDCCs.

We presented two sets of immunisation rates (including
up-to-date rates) in this study. Whether immunisation rates
should be presented as age-appropriate rates (not presented
here) or as up-to-date rates is debated''1. There are also
views on how age-appropriate irnmunisation rates should
be calculated. Standard definitions for age-appropriate and

up-to-date immunisation rates should be developed to
allow immunisation rates within and between States
and Territories to be compared.

The low rates for four doses of DTP and all eight
immunisations at the age of two years indicate that we need
to target groups identified to have poor immunisation rates.
We need to understand reasons for non-immunisation and
delayed immuriisation, and instigate innovative programs to
ensure that more children - especially high-risk children -
are immunised, and at the recommended age, to enable us
to achieve NIS targets.
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or about age-specific susceptibility to the major vaccine-
preventable diseases. Until this information is available,
and is used to tailor the childhood (and adult)
inimunisation program, control of highly infectious
diseases such as measles and pertussis is but a
pipedream.
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