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Highlights
•

In 1997, 256,198 babies born to 252,370 mothers were notified to perinatal data
collections in the States and Territories. More mothers had their babies in birth centres
than in previous years and home births decreased compared to 1996.

•

The average age of all mothers in 1997 was 28.7 years, and 26.8 years for those having
their first baby, continuing the upward trend in recent years. There were 13,137 teenage
mothers (5.2°/c, of all mothers), of whom 4,101 were aged 17 years or younger.

•

Although some women are deferring childbearing, in 1997 only 1 in 12 mothers had
their first baby at age 35 years or older. Nearly one in 7 mothers with private health
insurance were in this group, compared with only 1 in 18 mothers who did not have
private health insurance.

•

There were 8,066 Indigenous mothers (3ZYc, of all mothers), of whom 2,486 gave birth in
Queensland, 1,842 in New South Wales, 1,539 in Western Australia, 1,197 in the
Northern Territory, with smaller numbers in the other States and the Australian Capital
Territory. The average age of Indigenous mothers was 24.3 years and there was a high
proportion of teenage mothers (22.9%).

•

The proportion of mothers who were born in a country other than Australia was 22.8%
in 1997.

•

Multiple pregnancies accounted for 1.4% of all confinements and included 3,598 twin
pregnancies, 102 triplet pregnancies, and 9 higher order pregnancies.

•

In 1997, more than 1 in 5 (20.3%) births was by caesarean section. South Australia
(23.5%) had the highest caesarean rate in 1997 and New South Wales (18.2%) the lowest.
Caesarean rates were higher among older mothers, those having their first baby, and
those with private health insurance. Mothers aged 35-39 years who were privately
insured and having their first baby had a caesarean rate of 40.7%.

•

More mothers had relatively short postnatal stays in hospital in 1997 than in previous
years. The proportion who stayed less than 2 days increased from 3.2% in 1991 to 9.8%
in 1997, while the proportion of those staying between two and four days increased
from 35% to 51.6% in the same period. Mothers without private health insurance had
shorter postnatal stays than those with private health insurance.

•

Low birthweight (less than 2,500 g) occurred in 16,800 (6.6%) babies in 1997, slightly
higher than in other recent years. The mean birthweight of babies of Indigenous
mothers was 3,146 g, 210 g less than the mean for all births; 13.1% of Indigenous babies
had a low birthweight, almost twice the national proportion.

•

Fetal, neonatal and perinatal death rates were 6.0, 3.2 and 9.2 per 1,000 births,
respectively, in 1997. Rates remain low, having steadily declined for the past two
decades. The perinatal death rate of twins was 4.4 times higher, and of other multiple
births 8.5 times higher, than the death rate of singleton babies.

•

The main causes of perinatal deaths based on the Whitfield classification were
spontaneous preterm birth, unexplained intrauterine fetal death, and fetal abnormality.
These three groups of causes accounted for at least half of all perinatal deaths in 1997 in
the States where data were available (Queensland, Western Australia, South Australia).

1 Introduction
This report has been prepared by the Australian Institute of Health and Welfare's National
Perinatal Statistics Unit in conjunction with the State and Territory Health Departments. The
1997 national data on births is based upon notifications to the perinatal data collection in
each State and Territory.
The major purposes of these perinatal collections are:
to describe for all births the demographic and pregnancy characteristics of mothers, and
the characteristics and outcomes of their babies;
to identify risk factors contributing to adverse outcomes of mothers, their pregnancies,
and the health status of their babies;
to assist in the planning, implementation and evaluation of health services for pregnant
women and their babies;
to enable analysis of national data, and comparison of characteristics and outcomes
between States and Territories;
to analyse perinatal and infant deaths and other outcomes, by linking perinatal data to
other relevant data;
to monitor specific outcomes such as congenital malformations:
to conduct epidemiological studies of health problems among pregnant women and
babies.
The report also contains national data on trends in perinatal deaths.

1 .I

Data sources

The perinatal collections are based on a national perinatal minimum data set which has been
revised on several occasions since it was first introduced in 1979. Each State and Territory
has a perinatal data collection in which midwives and other staff, using information
obtained from mothers and from hospital or other records, complete notification forms for
each birth. The information collected includes characteristics of the mother; previous
pregnancies, the current pregnancy; labour, delivery and the puerperium; and the baby's
birth status (live birth or stillbirth), sex, birthweight, Apgar scores and outcome. Data
processing, analysis, and publication of reports are undertaken by each State and Territory
health authority. In Tasmania, the Department of Obstetrics and Gynaecology at the
University of Tasmania has run the perinatal collection since 1974 and a revised perinatal
collection started there in 1995. Each State and Territory provided data in an electronic
format to the Australian Institute of Health and Welfare (AIHW) National Perinatal
Statistics Unit at the University of New South Wales.
Due to data editing and subsequent updates of State and 'Territory databases, the figures in
this report may differ slightly from those in reports published by the States and Territories.
The Australian Bureau of Statistics (ABS) compiles statistics and publishes reports on
registrations of live births and perinatal deaths from data made available by the Registrar of
Births, Deaths and Marriages in each State and Territory. The ABS now reports the perinatal

deaths of babies of at least 400 g or 20 weeks gestation where birthweight is unknown. This
inclusion criteria differs from the World Health Organisation (WHO) definition of 500 g, or
22 weeks gestation where birthweight is unknown, as reported previously. Data obtained
from ABS and its published reports were used to analyse trends and variations in perinatal
deaths at the lower 400 g or 20 weeks gestation where birthweight unknown criteria, in the
period from 1973 to 1997.

1.2 Tasmanian perinatal data collection
The Tasmanian perinatal collection data for 1997 was incomplete at the time of data
submission. This was due to one tertiary-level hospital's data not being fully available to the
Tasmanian perinatal collection. The NPSU Management Advisory Committee, in
consultation with the Tasmanian Department of Health and Human Services, decided to
proceed with the inclusion of the incomplete Tasmanian data in the 1997 Australia's mothers
and babies report. Therefore, Tasmanian and Australian totals are underreported by
approximately 800 confinements in the 1997 report. This represents approximately 13% of all
Tasmanian, and 0.3% of all Australian, confinements in 1997. Although the absolute levels of
data aggregates are underreported, the relative proportions have been minimally effected.

1.3 Perinatal minimelm data set and definitions
The national perinatal minimum data set has data items on demographic characteristics of
the mother; previous pregnancies; the current pregnancy; labour, delivery and the
puerperium; and the baby, including birth status, sex, birthweight, Apgar scores,
resuscitation, neonatal morbidity, and congenital malformations. The National Perinatal
Data Development Committee, which replaced the National Perinatal Data Advisory
Committee in 1998, recommends definitions for perinatal data items to the National Health
Data Committee and the National Health Information Management Group. Current
definitions are included in the National Health Data Dictionary version 8.0
(National Health Data Committee 1999).

Criteria
Tabulated data in this report are based on births that occurred in each State and Territory in
1997. Because of differences in data items, and varying practices for coding the mother's
place of residence if she lived in a State or Territory other than that in which the birth
occurred, it is presently not possible to analyse the perinatal data according to region of
residence. Notification forms are completed for all births of 20 weeks or more gestation, or a
birthweight of 400 g or more.

Data quality
Each State and Territory perinatal data group constantly requests further information on
missing or doubtful data items from hospitals and homebirth practitioners. Edit checks, and
summaries of data provided in reports to individual hospitals, enable additional review of

data quality. Most States and Territories have also conducted validation studies of the
accuracy of their data.
The main limitations of the perinatal collections are for data items on maternal medical
conditions, obstetric complications, and neonatal morbidity. In some instances, clinical
diagnoses may be recorded without reference to specific definitions. States and Territories
also have different practices in collecting these clinical diagnoses, either by recording each
specified diagnosis or by including checklists of the more common diagnoses.

1.6 Scope of report
Until all State and Territory perinatal collections are linked to registrations of perinatal
deaths, these collections cannot provide national data on perinatal mortality. Annual reports
based on registrations of perinatal deaths are published by the Australian Bureau of
Statistics. These data have been used to examine trends in perinatal mortality
(Tables A55-A69). Cause of perinatal death data for selected States using a modified
Whitfield are also presented (Table A77).
Notifications of congenital malformations from the perinatal collections are supplemented
by other information from perinatal death certificates, autopsy reports, cytogenetic
laboratories, children's hospitals and notifications of induced abortions. Separate reports on
congenital malformations are published by the AIHW National Perinatal Statistics Unit.

State and Territory perinatal reports
Reports based on each State or Territory perinatal collection are published by State and
Territory health authorities and by the Department of Obstetrics and Gynaecology of the
University of Tasmania (Bourne & Kee 1998; Chan et al. 1999; Gee 1998; Marsden 1998;
drEspaignet et al. 1997; The Consultative Council on Obstetric and Paediatric Mortality and
Morbidity 1998; Taylor et al. 1998; Queensland Health 1999).

nternational comparisons
2.1

Introduction

Perinatal and infant mortality rates are often used internationally as indicators of social and
economic wellbeing. Although such figures are useful for general comparisons, it must be
noted that definitions of perinatal and infant mortality may vary between countries, as may
the extent of ascertainment. The lack of available comparable data, particularly in
developing countries, limits the extent of international reporting. The following two tables
compare Australia in terms of the international reporting of perinatal and infant mortality.
These rates are estimates reported by the World Health Organisation (WHO 1999). This
information should not be compared to data from within Australia since, with the exception
of infant mortality, iliffering defiriitiolzs are in use. International comparisons of mortality tend
to focus upon infant mortality rather than neonatal or perinatal mortality.

2.2

Perinatal mortality rates

The perinatal mortality rates presented in Table 1 are based on babies dying between
28 weeks gestation and 1 week of age. This time frame is based upon a definition of perinatal
as "the period of prenatal existence after viability is reached, the duration of labour, and the
early part of extra-uterine life", which was the definition endorsed by the conference for the
eighth revision of the International Classification of Diseases (United Nations, 1996, p.76).
The conference of the ninth revision recommended different definitions for national versus
international reporting of perinatal statistics. The Australian national data definition in use
between 1992 and 1995 includes babies of at least 500 g birthweight or, where birthweight is
unknown, 22 weeks gestation, and up to 28 days after liveborn delivery. The perinatal
mortality rate in Australia (6.9 per 1,000 live births) is similar to the rates in other developed
countries such as Germany, Spain, Canada and the United Kingdom.

2.3

Infant mortality rates

Infant mortality refers to the death of a liveborn infant during t l ~ efirst year of life and does
not include stillbirths or fetal deaths. There is generally better ascertainment of infant deaths
than perinatal deaths. The Australian infant mortality rate in 1998 was estimated to be 6 per
1,000 live births, comparable to that of most developed countries. It is similar to Canada,
France, Netherlands and Sweden (Table 2).

Table 1:Perinatal mortality rates, selected countries, 1992-1995
Perinatal mortality rate (per 1,000 births)
Country

Year

Rate

Country

Year

Rate

Australia

6.9

Malaysia

Canada

7.2

Mexico

Country

Population (000)

Rate

Australia

Malaysia

5,984

11

Canada

Netherlands

15,678

6

China

New Zealand

3,796

7

Denmark

Singapore

3,476

5

France

Spain

39,628

7

Germany

Sweden

8,875

5

Greece

Switzerland

7,299

6

Indonesia

United Kingdom

58,649

7

Ireland

USA

274,028

7

-

China

Netherlands

France

7.5

New Zealand

Germany

6.9

Philippines

0.2

Greece

Spain

Italy

9.0

United Kingdom

Japan

4.7

USA

Source: United Nations (1998).

Table 2: Infant mortality rates, selected countries, 1998
Infant mortality rate (per 1,000 live births)
Country

Population (000)

Source: World Health Report (1999).

Rate

3 Mothers
3.1

Introductory notes

This chapter provides data on demographic and pregnancy characteristics of mothers and
some characteristics and outcomes of their babies. The number of babies slightly exceeds the
number of mothers because of multiple pregnancies and births. The term 'confinements' has
been used in the headings of tables and figures to indicate maternal characteristics, whereas
'births' refer to babies.
As outlined in section 1.2, Tasmanian and therefore Australian totals are under-reported by
approximately 800 confinements in 1997.
Each State and Territory has developed its own forms for collecting perinatal data, often to
maintain compatibility with its other data collections. While the perinatal collections are
based on a national minimum data set, there may be differences in the options recorded for
individual data items. The data in this report relate to the State or Territory of occurrence of
births rather than to the area of usual residence of the mother.

3.2

Confinements and births

There were 252,370 confinements notified to State and Territory perinatal data groups in
Australia in 1997, resulting in a total of 256,198 live births and fetal deaths (Table Al).
Although birth rates in the States and Territories differ, the distribution of births generally
reflects that of the population and of women in the reproductive age group (Figure 1).
To evaluate the completeness of notifications of births in the perinatal collections, these
births can be compared with birth registrations published by the Australian Bureau of
Statistics (ABS 1998). In the registration system, 251,842 live births were registered in
Australia in 1997 (ABS 1998), 2,548 fewer than the 254,390 live births notified to the perinatal
collections. As the States and Territories sometimes differ in the conventions used for coding
the residence of mothers living interstate, it is not readily possible to compare the numbers
in the two data systems by State and Territory. These differences in the national figures on
live births are due to significant delays in the registration of some live births. It is also likely
that some home births are not notified to the perinatal collections but are still registered by
the parents.
Some States are already linking notifications from the perinatal collections to registrations of
births and perinatal deaths. Once this is achieved in all States and Territories, with the
assistance of Registrars and the Australian Bureau of Statistics, it will be possible to explain
the discrepancies between the two perinatal data systems and to implement measures for
ensuring complete notification and registration of births and perinatal deaths.
Linking data in the perinatal collections to birth registrations also has the advantage of
enabling analysis of associations between paternal characteristics, various maternal
characteristics and risk factors, and pregnancy outcome. Except for paternal occupation
recorded in South Australia and Tasmania, there are no paternal data in the 1997 perinatal

collections. Birth registrations include information on paternal age, Indigenous status,
country of birth and occupation, so enhanced analysis would be possible by linking the two
data systems.
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Figure 1:Distribution of births in Australia, States and Territories, 1997
Note: Data for Tasmania ~ncornolete.

Place of birth
Most births in Australia occur in hospitals, either in conventional labour-ward settings or in
hospital birth centres. In 1997, nearly all States and Territories designated birth centres
separately on notification forms. There were 4,773 confinements in birth centres in 1997
(Table A2), continuing the rising trend from 2,405 confinements in 1992. In 1997,
confinements in birth centres accounted for 1.9% of all confinements in the States and
Territories. Planned home births, and births occurring unexpectedly before arrival in
hospital for planned hospital births, are the other two groups and have relatively small
numbers. In the Northern Territory, the 85 'other' confinements were mainly births in bush
clinics.
Planned home births are underascertained in some State and Territory perinatal collections.
In 1997, 736 planned home births, representing 0.3% of all confinements, were notified
nationally (Table A2).

3.4 Size of maternity unit
The size of maternity units, based on the annual number of confinements, varied from those
with just a few births each year to those with more than 2,000 births. The actual number of
maternity units in a region depends on its geographical location, the population of the
region, and policies regarding maternity services. In 1997 approximately half (48.2%) of the
maternity units in Australia had fewer than 100 confinements (Table A3). More than one-

third (39.0%) had between 100 and 1,000 confinements, and 12.9% had more than 1,000
confinements. Although most maternity units are relatively small in size, the majority of
hospital confinements (62.8'/0) occurred in the larger maternity units that had more than
1,000 confinements annually (Table A4). Over two-fifths (42.7%) of hospital confinements
were in units with more than 2,000 confinements annually.

Maternal age
Maternal age is an important risk factor for perinatal outcome. Adverse outcomes are more
likely to occur in younger and older mothers. The average age of women giving birth in
Australia has increased gradually in recent years. The estimated mean age in 1997 w a s
28.7 years, continuing the rise from 27.9 years in 1991. Mothers in Victoria and the
Australian Capital Territory were slightly older, and those in the Northern Territory slightly
younger, than average. The mean age of mothers having their first baby in 1997 was
26.8 years compared with 25.8 in 1991. The proportion of teenage mothers (5.2%) in 1997 was
slightly lower than in 1996. The proportion of mothers aged 20 to 24 years has fallen from
20.2% in 1991 to 17.1% in 1997 but older mothers aged 35 years and over have continued to
increase from 10.6% in 1991 to 15.0°/0 in 1997 (Figure 2).
The actual number of teenage confinements declined from 13,373 in 1996 to 13,137 in 1997.
The proportion of teenage confinements was 5.2% nationally and ranged from a low of 3.3%
in Victoria to 14.7% in the Northern Territory (Table A5, Figure 3). There were relatively
more younger teenage mothers in the Northern Territory.
The national age-specific birth rate for teenagers declined from a peak of 55.5 per 1,000
females in 1971 to a low of 19.5 per 1,000 females in 1997 (ABS 1998). Birth rates in teenagers
varied considerably in 1997 from a low of 12.4 per 1,000 females in Victoria to a high of
76.5 per 1,000 in the Northern Territory. The age-specific birth rate understates teenage
pregnancy as it does not include induced abortions of unwanted pregnancies. Only South
Australia and the Northern Territory collect population-based data on induced abortions. In
South Australia in 1997, there were 1,191 induced abortions among teenagers (Chan et al.
1999) and 998 confinements. Based on these South Australian figures it seems likely that
there were approximately 29,000 teenage pregnancies nationally in that year. Lack of data
on induced abortions in most States and Territories considerably hampers analysis of trends
in teenage pregnancies.
The five-year trend of decreasing age-specific birth rates of women aged 20 to 29 years
continued in 1997, whereas the rates for women over 35 years were higher (ABS 1998).
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Figure 2: Trends in maternal age, Australia, 1991-1997
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Figure 3: Proportion of teenage mothers, all confinements, States and Territories, 1997

3.6 Maternal parity
Parity is the number of previous pregnancies that resulted in live births or stillbirths. In
1997,40.2% of mothers were having their first baby and another 34.0% already had one child
(Table A6, Figure 4).
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Figure 4: Mother's parity, all confinements, States and Territories, 1997
Note: Data for Tasmania incomplete.
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One in six mothers (16.1%) had given birth twice previously and 9.6% had three or more
children. The proportion of mothers w h o had given birth at least twice previously increased
with maternal age from 2.4% for teenagers to 51.4% for mothers aged 40 years and over
(Table A7).
As indicated in Section 3.5, the average age at which women are having their first baby is
gradually increasing. Nevertheless, the majority (69.1%) of these women are aged less than
30 years (Table A7). While the proportion of first-time mothers who are 35 years or older is
also increasing, only 1 in 12 (8.4%) of all primiparous women were in this age group.

Marital status
Married mothers and those living in de facto relationships have been grouped together,
except in Tasmania where de facto and single were given the same code. Single mothers
accounted for 11.2% of all confinements in Australia in 1997 and another 1.2% were
widowed, divorced, or separated (Table A8). There were relatively fewer single mothers in
the Australian Capital Territory and relatively more in the Northern Territory. More than
half (54.1%) of all teenage mothers were single, ranging from 83.1% for mothers aged less
than 15 years to 44.3% for mothers aged 19 years (Table A9).

3.8 Indigenous status
The hTational Health Data Dictionary (National Health Data Committee 1998) defines
Indigenous status as:
A n Aboriginal or Torres Strait Islander is a person of Aboriginal or Torres Strait
Islander descent w h o identifies as an Aboriginal or Torres Strait Islander and is
accepted as such by the community with which he or she lives.
All States and Territories have a separate data item on Indigenous status on their perinatal
form. Some States and Territories separately identify Indigenous mothers as those of
Aboriginal or Torres Strait Islander descent. Up until 1996, confinements of Indigenous
mothers in Tasmania were given a specific code if Aboriginality was recorded on the form in
the item for maternal country of birth. This change to a separate data item on Indigenous
status has meant that the number of Indigenous mothers identified by the Tasmanian
perinatal data collection in 1997 has significantly increased compared to earlier years. There
has been ongoing validation work on the ascertainment of Indigenous mothers and their
babies by the perinatal data collections (Day et al. 1999). The term 'Indigenous' is used in
this report to refer to mothers and babies of Aboriginal or Torres Strait Islander descent.
In 1997, 8,066 Indigenous women gave birth in Australia; this was 3.2% of all confinements
(Table A10). Indigenous mothers accounted for a much greater proportion of all
confinements in the Northern Territory (34.0%) than elsewhere in Australia (Figure 5). There
were also significant proportions of confinements to Indigenous women in Western
Australia (6.2%) and Queensland (5.3%). Because of their larger populations, there were
actually more confinements of Indigenous mothers in Queensland (2,486), New South Wales
(1,842) and Western Australia (1,539) than in the Northern Territory (1,197).
Indigenous mothers are more likely to have their babies at a younger age, and to have more
babies, than other mothers (Tables A l l , A12). In 1997, the average age of an Indigenous
mother at confinement was 24.3 years compared with 28.7 years for all mothers at
confinement. More than one in five (22.9%) Indigenous mothers were teenagers. The

proportion of teenagers among Indigenous mothers was higher in the Northern Territory
(30.9%)than in the other States and the Australian Capital Territory.
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1 Figure 5: Maternal Indigenous status, all confinements, States and Territories, 1997
Note: Data for Tasman~aincomplete.

Maternal country of birth
The country of birth of the mother may be an important risk factor for outcomes such as low
birthweight and perinatal mortality. In 1997, the States and Territories were using the fourdigit ABS country of birth classification.
A high proportion (22.8%) of women giving birth in Australia in 1997 were born in other
countries (Figure 6). Because of the large number of countries, generally only those countries
with more than 1,000 confinements are reported separately (Table A13). Mothers born in the
United Kingdom comprised 4.2% of all confinements and accounted for relatively higher
proportions of all mothers in Western Australia (10.9%) and South Australia (6.3%). New
Zealand-born mothers comprised 2.3% of all confinements. The proportion of mothers who
were born in Asia has increased considerably in the last decade, reflecting recent trends in
migration to Australia. In 1997,7.9% of mothers had been born in Asia, compared with 5.2%
in 1991..
Mothers born in countries where English is not the first language are more likely to reside in
the more populous States, New South Wales and Victoria (Table A13). This pattern is
evident for countries such as Lebanon and several Asian countries, particularly Vietnam, the
Philippines and China. Teenage confinements were more common among mothers born in
New Zealand, Lebanon and the Philippines; while births to mothers aged 35 years and over
were more common to women born in Italy, Malaysia and Hong Kong (Table A14). These
variations in geographical distribution and maternal age need to be recognised in planning
culturally acceptable maternity and postnatal community health services, including prenatal
diagnosis and interpreter services.

Marital status also varies according to the mother's country of birth. A higher proportion of
mothers born in Australia, New Zealand and Vietnam was single than those born in most
other countries (Table A15, Figure 7).
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3.10 Status in hospital
The proportion of the Australian population with private health insurance declined from
about 50.0% in 1984 to 31.6% in December 1997 (AIHW 1998). Patients admitted to hospitals
may elect to have public or private status; this is usually determined by whether or not they
have private health insurance. Victoria and the Northern Territory did not collect
information on health insurance status in hospital in their perinatal collections in 1997. The
proporti011 of mothers with private status in hospital in the other States and the Austr a1'ian
Capital Territory was 31.6% and ranged from 29.5% in Western Australia to 33.7% in
Queensland (Table A16).
The mother's health insurance status can be used as an indicator of socioeconomic status.
Excluding confinements in Victoria and Northern Territory where this information was not
recorded, mothers who had private status in hospital (13.3%) were more likely than those
who had public status (5.5%) to have their first baby at 35 years or older, but clearly the
proportion in this age group is still relatively small.

3.11 Duration of pregnancy
Accurate population data on gestational age are difficult to obtain. Estimations based on the
calculated interval between the first day of the last menstrual period (LMP) and the baby's
date of birth may be imprecise for some women because of uncertainty about the date of the
LAMP,irregular cycles, or delayed ovulation after use of oral contraceptives. Nevertheless, in
the majority of pregnancies the gestational age derived from the dates provides an
appropriate estimate of the duration of pregnancy.
Not all States and Territories recorded the date of the last menstrual period in their perinatal
collections in 1997, but they have estimates of gestational age based on prenatal or postnatal
assessment. As most pregnant women have at least one ultrasound examination during
pregnancy, this may provide useful information on gestational age if performed in early
pregnancy. The different practices for recording and estimating gestational age in the States
and Territories are likely to result in variable estimates of the distribution of gestational age.
This should be kept in mind when comparing State and Territory data on gestational age.
Preterm birth (less than 37 weeks gestation) occurred in 6.7% of all confinements (Table A17,
Figure 8). The average duration of pregnancy in Australia was 39.0 weeks. Mothers gave
birth at 20-27 weeks in 0.7% of confinements, at 28-31 weeks in 0.7%, and at 32-36 weeks in
5.3%. There was a higher incidence of preterm birth in the Northern Territory (10.3%) than
elsewhere (Figure 9).
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Figure 9: Preterm confinements, States and Territories, 1997
Note: Data for Tasmania incomplete.

Preterm birth varied with maternal age and was more likely among the youngest and oldest
mothers than among those aged 20 to 34 years (Table A18, Figure 10).
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Multiple pregnancy
In the perinatal collections, multiple pregnancies are based on the number of fetuses that
remain in utero at 20 weeks gestation and are subsequently delivered as separate births. This
definition excludes fetuses aborted before 20 completed weeks or fetuses compressed in the
placenta at 20 weeks or more. If gestational age is unknown, only fetuses weighing 400 g or
more are taken into account in determining whether it is a singleton or multiple pregnancy.
As the perinatal collections include both live births and stillbirths, there are slightly more
multiple pregnancies in these figures than in the data on registrations of live births
published by the Australian Bureau of statistics.
In 1997, there were 3,709 multiple pregnancies (1.4% of all confinements), consisting of 3,598
twin pregnancies, 102 triplet pregnancies, and 9 quadruplet pregnancies (Table A19). The
twinning rate was 14.7 per 1,000 confinements in 1997 (Figure ll),substantially higher than
the low point of 9.0 per 1,000 confinements in 1977 (Doherty & Lancaster 1986). The number
of triplet pregnancies increased from 85 in 1994 to 92 in 1995,97 in 1996 and 102 in 1997. The
increasing trend in multiple pregnancies in the last two decades is mainly attributable to
fertility drugs and assisted conception.
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1 Figure 11:Trends in multiple births, Australia, 1991-1997
Multiple pregnancy increases with advancing maternal age, peaking in women aged in the
35-39 year age group followed by a decline in women aged 40 years and older. In 1997, the
highest proportion of twin confinements (1.9%) was among mothers aged 35 to 39 years
(Table A20, Figure 12).
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Figure 12: Maternal age-specific multiple birth rates, Australia, 1997
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3.13 Onset of labour
The onset of labour was spontaneous in 64.5% of all confinements (Table A21, Figure 13);
this proportion was highest in the Northern Territory (70.9%) and lowest in Western
Australia (58.0%);there was considerable variation in whether labour was augmented.
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13: Onset of labour, all confinements, States and Territories, 1997

Note: Data for Tasmania incomplete.

Labour was induced in 24.0% of pregnancies and induction was more likely in Western
Australia (28.3%) than in the other States and Territories. Combined medical and surgical
induction of labour was more likely than either type alone. Most confinements with no
labour were elective caesarean sections.

3.14 Presentation at biHh
Breech presentation occurred in 4.3% of all confinements and other presentations in 0.6%
('Table 22). In multiple pregnancies, the presentation and type of delivery of the first-born
baby was used to classify each confinement.

3.1 5 Type of delivery
More than two-thirds (67.6%) of all confinements were spontaneous vertex deliveries
(Table A23, Figure 14). Forceps delivery occurred in 6.8'/0, vacuum extraction in 4.5%, and
vaginal breech delivery in 0.8%.
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1 Figure 14: Type of delivery, all confinements, Australia, 1997
There were 51,184 caesarean sections performed in 1997, accounting for 20.3% of all
confinements (Figure 14). The caesarean rate (per cent) continues to show an overall upward
trend in recent decades (Lancaster & Pedisich 1993). South Australia (23.5%) had the highest
caesarean rate in 1997 and New South Wales (18.2%)the lowest (Table A24, Figure 16).
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Figure 15: Trends in caesarean section rates by accommodation status in hospital,
Australia, 1991-1997
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Note: Elective and emergency caesarean data for Queensland, Tasmania and Northern Territory unavailable.
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Caesarean rates for each State and Territory were compared in categories of maternal age,
status in hospital, parity, singleton and multiple pregnancies, breech presentation in
singleton confinements, and birthweight in singleton births (Tables A24, A25, A26 and A27).
Excluding Victoria and the Northern Territory which did not have data on status in hospital,
the caesarean rate of 27.1% for women who had private status in hospital was 58% higher
than the rate of 17.2% for those who had public status (Table A24, Figure 17). This difference
was partly attributable to a higher proportion of older women among those with private
status. More than one in four mothers with private status in hospital in Queensland (30.0%),
South Australia (29.8'/0), Western Australia (29.4%) and the Australian Capital Territory
(26.1%)had their babies by caesarean section.
Analysis of national caesarean rates by five-year maternal age group, public and private
status in hospital and number of previous births (Tables A25, A26) showed these factors
were independently associated with higher rates of caesarean section. Caesarean rates were
generally higher as maternal age increased. Mothers having their first baby had higher
caesarean rates than those who had given birth previously. Caesarean rates in all maternal
age and parity groups for mothers with private status in hospital were higher than for those
with public status. Mothers aged 35 to 39 years who had private status in hospital and who
were having their first baby had a caesarean rate of 40.7% compared with 31.1% for those
who had public status. For mothers aged 40 to 44 years, the trend continued with caesarean
rates of 54.7% for those who had private status in hospital compared with 48.1% for those
who had public status.
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Figure 17: Caesarean rates by maternal age and accommodation status in hospital, selected
States and Territories, 1997

1 Note: Data exclude Victoria and Northern Territory.
The caesarean rate of 18.Z0/0 for Indigenous mothers was less than that for all mothers
(20.3O/0).For the 6,223 Indigenous mothers who had public and 174 mothers who had private
status, the caesarean rates were 17.0% and 28.4%, respectively. These are comparable with
the overall rate of 17.2% for public status, but slightly higher than the 27.1% for private
status among all mothers.
Various other factors that influence caesarean rates include multiple pregnancy, breech
presentation and the baby's gestational age (Table A27, Figure 18). The caesarean rate of
45.3% for twins was more than twice that for singleton births (19.9%); for other multiple
births, the caesarean rate was 82.0%. Most babies (79.7%) presenting in the breech position in
singleton pregnancies were born by caesarean section.
Caesarean rates were high for mothers of low birthweight babies in singleton pregnancies,
particularly for babies weighing 1,000-1,499 g (59.5%) and 1,500-1,999 g (46.4%). For
singleton births of 2,500 g and over, mothers who had private status in hospital had a
caesarean rate of 25.9%, 61.9% higher than the rate of 16.0% for those who were not insured.
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Figure 18: Caesarean rates by birthweight and accommodation status in hospital, singleton births,
selected States and Territories, 1997
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Note: Data exclude Victoria and Norlhern Territorv.

3.16 Perineal repair after delivery
Most States and Territories collected information on perineal repair after delivery,
performed either following episiotomy or for suturing of a perineal laceration. Because of
differences in the methods of data collection, these figures should be interpreted cautiously.
Repair of an episiotomy was notified in 15.8% of confinements in New South Wales, 17.3%
in Victoria, 14.0% in Queensland, 19.3% in Western Australia, 18.9% in South Australia,
17.3% in the Australian Capital Territory and 5.9% in Northern Territory. Suturing of
perineal lacerations was performed in 22.1% of confinements in Victoria, 25.4% in
Queensland, 26.8% in Western Australia, 22.0% in South Australia, 28.7% in the Australian
Capital Territory and 32.7% in the Northern Territory (Table A28).

3.17 Mother's length of stay in hospital
Most women gave birth either on the day of admission to hospital (61.7%) or on the
following day (31.0%) (Table A29). About 1 in 68 women were hospitalised for at least 7
days immediately before delivery.
The length of the mother's postnatal stay in hospital may be influenced by factors such as
the type of delivery, maternal medical and obstetric complications, neonatal morbidity, and
specific hospital policies of early discharge. The final date of discharge of women transferred
to other hospitals was not known, so these women were excluded from the calculation of
length of postnatal stay. The average duration of postnatal stay was 4.1 days, having steadily
declined from the average of 5.3 days in 1991. Postnatal stay in hospital was slightly longer
on average in Victoria (4.3 days) and the Northern Territory (4.4 days) than in New South
Wales (4.0 days), Queensland (4.0 days) (Table A30).

The trend towards shorter postnatal stays in hospital is reflected by the higher proportion of
mothers w h o were discharged less than 5 days after giving birth. In 1997, 9.8% of mothers
were discharged less than 2 days after delivery while 51.50h of mothers were discharged
between 2 and 4 days after delivery. This compares respectively with 3.2% and 35.0% in 1991
(Figure 19). Relatively more mothers in New South Wales (64.2%), Queensland (64.2%) and
the Australian Capital Territory (62.3%) had stays of less than 5 days in 1997. Longer lengths
of stay of 7 or more days were relatively more common in Western Australia (14.3%) and the
Northern Territory (14.3%) (Table A30, Figure 20).
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In selected States and Territories with available data, mothers who had private status in
hospital had an average postnatal stay of 5.3 days, compared with 3.5 days for those who
had public status (Table A31). Data for Victoria and the Northern Territory were not
available for these comparisons.
Factors associated with periods of postnatal hospitalisation of less than 5 days were younger
maternal age, higher parity, Indigenous status, spontaneous delivery, and giving birth in
maternity units of medium size (Table A32). Data on both the duration of postnatal stay and
accommodation status in hospital were not available for Victoria and the Northern Territory,
but there were marked differences in postnatal stays between public and private categories
in the other States. The proportion of hospitalised mothers with a postnatal stay of less than
5 days was 33.0% for those with private status in hospital compared to 75.8% for mothers
with public status (Table A32). The differences between public and private categories were
apparent for all maternal ages, parity, Indigenous status, type of delivery and size of
hospital groups (Tables A33, A34). For mothers having their first baby, 66.2% in the public
category stayed for less than 5 days compared with only 20.5% in the private category.

3.18 Mother's mode of separation from hospital
Most mothers who gave birth in hospitals were discharged to their homes but 3.4% of
mothers were transferred to other hospitals (Table A35), usually for continuing care in a
hospital located nearer to their place of residence or sometimes for further treatment of
complications. These transfers between hospitals were more likely to occur in New South
Wales and the Australian Capital Territory than in the other States and Territories.

1

Maternal mortality
The perinatal collections are incomplete sources of maternal deaths as any deaths occurring
after discharge from the hospital where the birth occurred are not recorded in these data
systems. The few maternal deaths associated with spontaneous or induced abortion or with
ectopic pregnancy are also excluded from the perinatal collections. Eight maternal deaths
were reported through the State and Territory perinatal collections in 1997.
An alternative reporting of maternal deaths occurs through the triennial NH&MRC report
on maternal deaths in Australia. The NH&MRC triennial report for 1991 to 1993 classifies
maternal deaths into three groups - a) direct maternal deaths which result from obstetric
complications of the pregnant state, b) indirect obstetric deaths resulting from pre-existing
disease that developed during, and may have been exacerbated by, pregnancy, and c)
incidental deaths which occurred during pregnancy, but where the pregnancy is unlikely to
have contributed significantly to the death. Any death which occurs up to 42 days from the
termination of pregnancy is included as a maternal death, as well as deaths from direct or
indirect causes which occur between 42 and 365 days post-pregnancy.
The overall maternal mortality rate in the 1991-1993 triennium was 10.9 per 100,000
confinements, the lowest recorded rate in any triennium. The primary causes of direct
maternal deaths in this period were pulmonary embolism (S), amniotic fluid embolism (5)
and HELLP syndrome (S),whilst indirect maternal deaths occurred most often in association
with cardiovascular disease (8). The primary cause of incidental maternal deaths was rnotor
vehicle injury (10). Twenty-four of the 84 maternal deaths occurred in women aged 35 years
and older. Avoidable factors, where there was some departure from the accepted standard
of satisfactory care, were considered to be associated with seven of the 27 direct obstetric
deaths, two of the 21 indirect deaths and three of the 36 incidental deaths (Table 3).
Table 3: Maternal mortality in Australia, 1991-1993
Total
Maternal deaths (number)
Maternal mortality (rate')

Direct

Indirect

Incidental

84

27

21

36

10.9

3.5

2.7

4.7

Rates are maternal deaths per 100,000total conlinernents.
Source: Report on Maternal Dealhs in Australia, 1991-1993, Auslnfo. Canberra.

4 Babies
Introduction
This chapter provides data on the characteristics of the 256,198 total births reported in 1997
to the perinatal collections; and includes birth status, sex, gestational age, birthweight,
length of hospital stay and separation mode from hospital.

Baby's birth status
Babies are recorded as liveborn or stillborn (fetal deaths) on perinatal notification forms.
There is a separate requirement for legal registration of stillbirths and liveborn babies dying
within 28 days of birth. The Australian Bureau of Statistics now publishes annual data on
perinatal deaths (ABS 1999) using the 400 g birthweight or at least 20 week gestation criteria
for legal registration of births. The legal criteria for registration of births and notification in
the perinatal collections differ slightly from the World Health Organization (WHO)
definitions and include additional babies whose birthweight is less than 500 g but who meet
the criteria of at least 20 weelcs gestation or 400 g or more birthweight. As noted previously,
there were an estimated 254,390 live births and 1,808 fetal deaths in 1997, giving a total of
256,198 births (Table Al).

Baby's month of birth
A changing seasonal pattern of births was evident in Australia up to the 1970s, the earlier
peak of births in September being replaced by a bimodal pattern of peaks in
February/March and September (Mathers & Harris 1983). The bimodal pattern of peaks in
late summer and spring has continued in recent years. In 1997, of the estimated 256,198
births in Australia, most births occurred in the months of March, May and July to October
(Table A36). When adjustment is made for the number of days in the month by deriving a
standardised index, the bimodal pattern seen in recent years is not so evident, with the peak
months for births being September/October and the low months November and December
(Figure 21).
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Figure 21: Monthly variation in births, Australia, 1997

4.4

Baby's sex

Male births exceeded female births in all States and Territories (Table A37). The national sex
ratio was 105.7 male births per 100 female births; for singleton births it was 105.8, for twins,
103.1 and for other multiple births, 107.3.

4.5

Baby's gestational age

Preterm birth before 37 weeks gestation accounts for a high proportion of perinatal deaths. It
is associated with many neonatal problems that cause significant morbidity in newborn
babies and may sometimes be associated with long-term disabilities (National Health and
Medical Research Council 1996). The number of births in Australia for each week of
gestational age increased from 198 at 20 weeks to 90,002 at 40 weeks (Table A38, Figure 22).
Preterm births were classified according to the criteria of the WHO into groups at 20-27
weeks, 28-31 weeks, and 32-36 weeks. Among all births, 7.3% were preterm; most of the
preterm births were at 32-36 weeks; approximately 1 in 5 preterm births were at earlier
gestational ages (Figure 23).
Preterm birth occurred in 49.3% of twins and in 98.0% of triplet births, much higher than the
proportion of 6.0% among singleton births (Table A39). The difference in gestational age
distribution between singleton and multiple births is even more pronounced when babies of
less than 32 weeks gestation are considered. More than 1 in 10 (10.4%)twin births and nearly
2 in 5 (39.3%) triplet births were in this high-risk group compared with only 1 in 100 (1.2%)
singleton births.
Differences in the manner in which gestational age was estimated may have been a factor
contributing to variations in preterm births among the States and Territories. The highest
proportion of preterm births was 10.6%in the Northern Territory (Table A40).
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4.6 Baby's birthweight
The baby's birthweight is a key indicator of health status. Babies are defined as low
birthweight if their birthweight is less than 2,500 g. Within this category, those weighing less
than 1,500 g are designated as very low birthweight and those less than 1,000 g as extremely
low birthweight.

In 1997, there were 16,800 (6.6%)babies of low birthweight, increasing from 16,525 (6.4%) in
1996. Very low birthweight babies comprised 1.4% of all births in 1997 and extremely low
birthweight babies, 0.8% ('Table A41). There was some increase in the proportion of
extremely low (less than 1,000 g) birthweight babies between 1991 and 1997, but little change
in the proportion of babies in the other categories of low birthweight (Figure 24).
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Figure 24: Trends in low birthweight, Australia, 1991-1997

The mean birthweight of all liveborn and stillborn babies in Australia in 1997 was 3,356 g
and showed relatively little variation among the different States and Territories, except for a
lower average of 3,248 g in the Northern Territory where there was also the highest
proportion of low birthweight babies (10.2%) (Table A41, Figure 25).
The mean birthweight of liveborn babies was 3,369 g (Table A42). Low birthweight occurred
in 6.1% of liveborn babies and in 75.4% of stillborn babies. More than half (53.0%) of the
stillborn babies had a birthweight of less than 1,000 g.

In twins, the proportion of low birthweight was 50.4%, almost ten times higher than in
singleton births (5.2%); in triplets, this proportion was 96.4% and, in other multiple births,
100% (Table A43, Figure 26). The mean birthweight was 3,387 g in singletons, 2,389 g in
twins, 1,584 g in triplets, and other multiple births, 1,111g.
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Note: Data for Tasmania incomplete.
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Male babies were less likely to be low birthweight (6.1% than were females (7.1%)
(Table A44). In the higher birthweight categories, there were relatively more males in the
groups with birthweights of 3,500-3,999 g and over. The mean birthweight of males was
3,417 g, which was 124 g higher than that of females (3,293 g).
The mean birthweight of live and stillborn babies of Indigenous mothers in 1997 was 3,146 g.
This was 210 g less than the national average of 3,356 g for all births. The proportion of low
birthweight in babies of Indigenous mothers was 13.l0/0 (Table A45), nearly twice that of
6.6% in all babies. The mean birthweight of babies of Indigenous mothers, and the
proportion with low birthweight, varied markedly among the States and Territories. Low
birthweight was more likely among babies of Indigenous mothers in the Northern Territory
(16.9%), South Australia (16.5%) and Western Australia (13.7%) than in the other States
(Figure 27).
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There were relatively small differences in the proportion of low birthweight babies
according to the mother's country of birth. Compared with the proportion of 6.4% in the
babies of Australian-born non-Indigenous mothers, low birthweight was slightly more
common in babies whose mothers were born in India, Malaysia and the Philippines
(Table A46, Figure 28). Mothers born in China, the Former Yugoslavia and Lebanon were
less likely to have babies of low birthweight.
Mothers aged 25-29 years had the lowest proportion of low birthweight babies (6.0%); this
proportion was higher among babies of younger and older mothers (Table A46).
Women having their first baby, and those with four or more previous children, were more
likely than other parity groups to have a low birthweight baby, while those giving birth for
the second or third time were least likely to d o so (Table A46).
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Figure 28: Low birthweight rates, selected maternal countries of birth, 1997

The proportion of low birthweight among babies born to single mothers (9.9%) was
considerably higher than for babies born to married or de facto mothers (6.1%) (Table A46).
Mothers who were not insured had a higher rate of low birthweight babies (7.0%) than those
who were insured (5.6%) (Table A46, Figure 29).
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Figure 29: Low birthweight by maternal accommodation status, selected States and
Territories, 1997
Note: Data exclude Victoria and Northern Territory, data for Tasmania incomplete.

Women giving birth at home and in birth centres have usually been selected to exclude
those with major risk factors for low birthweight. This appears to be reflected in the lower
proportion of low birthweight babies in home births (2.5%), and in birth centres (1.1%),
than in hospital births (6.6%) (Table A46). On the other hand, there was a high proportion of
low birthweight babies among those born before arrival in hospital (14.4%) and elsewhere
(24.3%).
The proportion of various categories of low birthweight babies, especially those weighing
less than 1,500 g, who were born in larger hospitals that have adequate staffing and facilities
provides an indicator of the effectiveness of regionalisation of perinatal care. This proportion
was high in all regions except the Northern Territory which has relatively few births, only
one large maternity unit, and a relatively high proportion of births to Indigenous mothers in
remote locations (Table A47).
More than four-fifths (83.7%) of the highest risk babies weighing 500-999 g were born in
hospitals that had more than 2,000 confinements annually, and another 8.2% were born in
hospitals with 1,001-2,000 confinements annually. Victoria (9.6%) and Northern Territory
(27.3%) had relatively more babies in this birthweight group born in hospitals with fewer
than 1,000 confinements annually. In Victoria and the Northern Territory, a relatively higher
proportion of babies weighing 1,500-1,999 g were born in hospitals with less than 1,000
confinements annually.

4.7 Apgar scores
Apgar scores are clinical indicators of the baby's condition shortly after birth, based on
assessment of the heart rate, breathing, colour, muscle tone, and reflex irritability. Between 0
and 2 points are given for each of these five characteristics and the total score may vary
between 0 and 10. The Apgar score is routinely assessed at 1 and 5 minutes after birth, and
subsequently at 5-minute intervals if it is still low at 5 minutes.
Consistent with the usual convention for grouping Apgar scores, the distribution in each
State and Territory was compared (Tables A48, A49, Figure 30). The Apgar score at 1 minute
was not recorded in the perinatal collection in Victoria in 1997. In the other States and
Territories, the distribution of 1-minute and 5-minute Apgar scores was similar. Low Apgar
scores of 1-3 were recorded at 1 minute in 2.4% of live births and at 5 minutes in 0.3%.
Low Apgar scores of less than 4 were strongly associated with the baby's birthweight.
Babies from singleton and multiple births within the same birthweight categories had
similar Apgar scores (Table A50).
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Resuscitation at birth
Recording the type of resuscitation given to babies immediately after birth varies markedly
among the States and Territories. A breakdown of this information was not available for
New South Wales in 1997. Ventilatory assistance by intermittent positive pressure
respiration (IPPR) through a bag and mask, or after intubation was recorded for 8.6% of
liveborn babies in Queensland, 9.6% in Western Australia, increasing to 14.7°/o in Victoria
and 19.2% in South Australia. Excluding New South Wales where this information was not
available, IPPR was given to 12.6% of all live births (Table A51). Endotracheal intubation
was recorded for 0.8% of liveborn babies in Queensland, 1.0% in Victoria, 1.5% in South
Australia, 1.6% in the Australian Capital Territory and 2.9% of liveborn babies in Western
Australia. Because of differences in the methods of data coll.ection, these figures should be
interpreted cautiously. Narcotic antagonists that were administered to counteract
respiratory depression due to maternal narcotic analgesics were administered to 4.2% of
liveborn babies born in Victoria and 3.5% in South Australia.

Baby's length of stay in hospital
Babies who died or were transferred to another hospital after birth were excluded from the
data used to calculate length of stay. The majority of babies (85.4%) remained in their
hospital of birth for less than 7 days (Table A52). More babies had relatively short stays of
less than 5 days in hospital in 1997 than in the previous five years. In 1997, 58.9% of babies
stayed in hospital for period of less than 5 days compared with only 37.0% in 1991. This
trend occurred in all States and Territories but the national data did not include New South

Wales in 1991 and 1992. In 1997, relatively more babies born in New South Wales (60.7%)
and Queensland (62.1%)were in the short-stay group.
The duration of hospitalisation was 28 or more days for 1.1% of babies. As the period of
hospitalisation of babies transferred from their hospital of birth to another hospital is not
included here, except for South Australia, these figures underestimate the proportion of
babies staying in hospital for long periods.
The baby's gestational age and birthweight are usually the main factors influencing the
duration of hospitalisation (Table A53). Twins and other babies from multiple births usually
have longer stays than singleton babies. Babies born to Indigenous mothers were more likely
to be discharged relatively early from hospital but were also more likely to have stays of 2
weeks or more. These findings are consistent with the preference of Indigenous mothers for
early discharge from hospital and also with their higher risk of having low birthweight
babies. Babies with a gestational age of less than 32 weeks, or a birthweight less than 1,500 g,
were more likely to have short periods of stay of less than 3 days in their hospital of birth
because of higher risks of neonatal death or transfer to other hospitals.

4.10 Baby's mode of separation from hospital
A total of 4.5% of babies were transferred to another hospital from their hospital of birth
(Table A54). Although the States and Territories record the hospital to which the baby is
transferred on their perinatal forms, the type of hospital is not presently included in the data
provided for the national report. Therefore it is not possible to compare the proportion of
babies transferred for further treatment of neonatal conditions with other reasons for
transfer.
If a baby dies at home within 28 days of birth, or dies after being transferred to another
hospital, this death may not be included in the perinatal collection unless a registered
neonatal death has been linked with its perinatal form. The data on mode of separation of
the baby are therefore an incomplete source of information on neonatal deaths and cannot
be used to determine national neonatal death rates.

5 Perinata
5.1 Definitions
There are different legal and statistical definitions in Australia for registering and reporting
perinatal deaths. For legal purposes, all fetal and neonatal deaths of at least 20 weeks
gestation or at least 400 g birthweight are registered. The Australian Bureau of Statistics
(ABS) published annual data on perinatal deaths in its Causes of Death 1996 and previous
publications, based on recommendations of the World Health Organization (WHO) for
reporting national perinatal statistics. These were that fetal deaths are included if the
birthweight is at least 500 g or, when birthweight is not available, if the gestational age is at
least 22 weeks, and there is no evidence of life after birth. The ABS in
Carlses of Death 1997 and future publications now also publishes data on perinatal deaths at
the lower inclusion criteria of 400 g, or when birthweight is unavailable, a gestational age of
at least 20 weeks. The ABS data for neonatal deaths include liveborn babies dying within 28
days of birth and are based on the same criteria of birthweight or gestational age as for fetal
deaths.
The lower limit inclusion criteria has been adopted because this recognises the availability of
reliable 400 g/20 weeks data from all State and Territory Registrars of Births, Deaths and
Marriages and recommendations from major users that the ABS adopt the legal requirement
for registration of perinatal deaths as the statistical standard (ABS 1999).
WHO recommendations differ from this standard and include only early neonatal deaths
occurring in the first 7 days and not all neonatal deaths up to 28 days, as reported by ABS.
WHO has also recommended that for international comparisons, countries should report
data based on lower limits of 1,000 g or, when birthweight is not available, a gestational age
of at least 28 weeks, excluding births and fetal and neonatal deaths that do not meet these
criteria (Table A55).
Perinatal death rates vary markedly according to which definition is used (Table A55). In the
period from 1995 to 1997, the perinatal death rate for deaths of at least 20 weeks or 400 g
(9.5 per 1,000 births) was nearly double the estimated rate of 4.9 per 1,000 births based on the
WHO definition for international comparisons. Using the criteria of 400 g/20 weeks for
national data, the 1997 perinatal death rate of 9.2 per 1,000 births was 91.7%)higher than the
estimated rate of 4.8 per 1,000 births based on the WHO criteria for international
comparisons.
Unless otherwise specified, fetal, neonatal and perinatal death rates in this report are based
on the ABS definition using a lower limit of 400 g, or 20 weeks when birthweight was
unknown, and include neonatal deaths within 28 days of birth. Annual data are based on
the year of registration. Data for the years prior to 1992 were given in the report for 1993
(Lancaster et al. 1996).

5.2

Trends in fetal, neonatal and perinatal deaths

Depending on when the fetal heart stopped beating, fetal deaths can be grouped as
antepartum deaths, when the heartbeat ceased before labour commenced; intrapartum
deaths, when the heartbeat ceased during labour; and unknown deaths, when it was not
known whether the heartbeat ceased before or during labour. There is another small group
of registered perinatal deaths for which it was not known whether the heartbeat ceased
before or after birth. 'The ABS includes this group with the fetal deaths and that practice has
been followed in this report, including them with the intrapartum fetal deaths.
In the period between 1973 and 1997, the fetal death rate has approximately halved from
11.1 to 6.0 per 1,000 births (Table A56, Figure 31). The fall during this period of 69.4% in
intrapartum fetal death rates was greater than the decline of 41.2Olo for antepartum fetal
death rates (Figure 32). Unknown time of fetal death rates declined 27.2% between 1973 and
1996, but then jumped from 0.8 per 1,000 births in 1996 to 1.2 per 1,000 births in 1997. As a
result of these decreasing rates, antepartum fetal deaths increased as a proportion of all fetal
deaths froin 63.8% in 1973 to 77.7% in 1997, and intrapartum fetal deaths decreased from
36.2% in 1973 to 22.3% of all fetal deaths in 1997.
The neonatal death rate declined even more sharply than the fetal death rate, falling by
72.4% from 11.6 per 1,000 live births in 1973 to 3.2 per 1,000 live births in 1997 (Table A57,
Figure 33). 'The early neonatal death rate for deaths within 7 days of birth fell more rapidly
than the rate of late neonatal deaths that occurred in the second, third and fourth weeks after
birth.
Based on the lower legal and now ABS definitions, the national perinatal mortality rate
declined by 60.8%, from 22.6 per 1,000 births in 1973 to 9.2 per 1,000 births in 1997
(Table A58, Figure 31).
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5.3

Perinatal deaths by State and Territory of
residence

Except for a higher rate in the Northern Territory, there were relatively small differences in
perinatal death rates among the States and Territories (Table A59, Figure 34). In the threeyear period from 1995 to 1997, the Australian Capital Territory, Victoria and South Australia
had the lowest perinatal death rates. In this three-year period, at least 95% of perinatal
deaths were registered in the State and Territory of mothers' usual residence except in the
Northern Territory (Table A60).
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5.4

Perinatal deaths by maternal age

The perinatal death rate was almost double for babies of younger mothers aged less than 20
years and older mothers aged 40 years or more than for mothers aged 25-34 years, which
had the lowest rate of 8.1 per 1,000 births in the period from 1995 to 1997 (Table A61,
Figure 35).

I

20

Rate per 1,000 births

< 20

20-24

Perinatal deaths

--

25-29

30-34

35-39

.

40

+

E fetal deaths

All ages
;3

Neonatal deaths

Figure 35: Fetal, neonatal and perinatal death rates by maternal age, Australia, 1995-1997

5.5

Perinatal deaths by plurality

Perinatal death rates are higher for multiple than for singleton births. 'The number of
perinatal deaths among triplet and higher order multiple births is relatively small each year
so data were analysed for the three-year period of 1995 to 1997.
There were 7,288 perinatal deaths in 1995-1997; 760 (10.4%)occurred in twins and 69 (0.9%)
in other multiple births, so multiple births accounted for 11.3% of all perinatal deaths
(Table A62). The perii~ataldeath rate of twins for the period 1995-1997 was 4.4 times higher,
and of other multiple births 8.5 times higher, than that of singleton births (Table A62),
mainly due to their increased occurrence of preterm birth and low birthweight.

5.6

Perinatal deaths by baby's sex

Perinatal death rates for males are consistently higher than for females. In 1995-1997, the
rate for males was 15.9% above that for females (Table A63). The difference in rates between
the sexes was greater for neonatal deaths than for fetal deaths. The neonatal death rate for
males was 23.3% higher than for females; the fetal death rate was 10.3% higher for males.

5.7

Proportionate perinatal death rates by
gestational age

The duration of pregnancy is recorded in completed weeks on perinatal death certificates,
based either on the gestational age (calculated using the date of the first day of the last
menstrual period and the baby's date of birth), or on clinical assessment. As information

about the gestational age distribution of all births between 1973 and 1997 was lacking, fetal,
neonatal and perinatal deaths in categories of gestational age are expressed as proportionate
death rates. The denominator for calculating proportionate death rates is the total number of
births rather than the number of births in a particular gestational age (or, see below,
birthweight) category.
In 1973, preterm births of less than 37 weeks accounted for 58.9% of fetal deaths with stated
gestational ages and those less than 28 weeks for 23.1%. In 1997, these proportions had
increased to 69.6% and 37.1%, respectively (Table A64, Figure 36). Many countries still have
a lower limit of 28 weeks for registering fetal deaths, thereby excluding about one third of
fetal deaths included in the Australian data.
The distribution of neonatal deaths by gestational age was similar to that for fetal deaths but
there were relatively more neonatal deaths of less than 28 weeks in 1997 than in 1973. The
proportion in this group increased from 26.8% in 1973 to 46.8% in 1997 while the proportion
of all neonatal deaths of known gestational age that were preterm was 69.2% in 1973 and
71.4% in 1997 (Table A65, Figure 37).
Between 1973 and 1997, there were substantial falls in the proportionate perinatal death
rates in all gestational age groups, but the decline for deaths of less than 28 weeks was not as
marked as for deaths in the other gestational age groups. In 1997, 40.4% of perinatal deaths
were less than 28 weeks gestation (Table A66, Figure 38).
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1 Figure 36: Proportionate fetal death rates by gestational age, Australia, 1973-1997
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1 Figure 37: Proportionate neonatal death rates by gestational age, Australia, 1973-1997
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Figure 38: Proportionate perinatal death rates by gestational age, Australia, 1973-1997

5.8

Proportionate perinatal death rates by
birthweight

As for those deaths tabulated in gestational age groups, the fetal, neonatal and perinatal
death rates by birthweight for the period 1973 to 1997 are expressed as proportionate death
rates. In 1973, low birthweight babies of less than 2,500 g accounted for 64.1% of fetal deaths
with stated birthweights and those weighing less than 1,000 g for 27.1% (Table A67, Figure
39). In 1997, these proportions had increased to 69.4% and 40.9%, respectively.
The decline in the proportionate neonatal death rate was much greater for babies weighing
1,000--2,499 g than for those in lighter or heavier birthweight groups (Table A68, Figure 40).
The rate for babies of 1,000-2,499 g fell from 4.7 per 1,000 live births in 1973 to 0.7 per 1,000
live births in 1997. For babies weighing less than 1,000 g the proportionate death rate
declined from 3.0 to 1.5 per 1,000 live births in the same period, while for those weighing
2,500 g and over, it declined from 2.8 per 1,000 in 1973 to 0.9 per 1,000 live births in 1997.
Although there were substantial falls in the proportionate perinatal death rates in all
birthweight groups, the greatest decline of 71.9% was for babies weighing 1,000-2,499 g,
particularly reflecting the decline in neonatal deaths in this birthweight group (Table A69,
Figure 41).
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Figure 39: Proportionate fetal death rates by birthweight, Australia, 1973-1997
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Figure 41: Proportionate perinatal death rates by birthweight, Australia, 1973-1997

1997

Fetal deaths in State and Territory perinatal
data collections
As noted in previous sections, fetal deaths are included in the State and Territory perinatal
collections if the birthweight is at least 400 g or the gestational age is 20 weeks and over.
Unlike perinatal death registration data collected by ABS, factors such as parity, Indigenous
and health insurance status that are associated with varying fetal death rates are collected
for most births in the perinatal collections.
In 1997, there were 1,808 fetal deaths notified to the perinatal collections, resulting in a fetal
death rate of 7.1 per 1,000 births, slightly higher than the rate of 6.0 per 1,000 in the ABS
registration data. The variations in fetal death rate with maternal age showed a pattern
similar to that for perinatal deaths (see Section 5.4), ranging from 6.4 per 1,000 births for
babies of mothers aged 25 to 34 years to 10.9 per 1,000 for babies of mothers aged 40 years
and over (Table A70).
The fetal death rate of babies born to Indigenous mothers was 14.8 per 1,000 births, more
than twice the rate of 6.8 per 1,000 in the non-Indigenous population (Table A71).
Fetal death was more likely among first-born babies (7.5 per 1,000 births) than among babies
whose mothers already had one child (5.8 per 1,000 births) (Table A72). With higher parity,
the fetal death rate increased to a maximum of 13.5 per 1,000 births for those with four or
more previous children.
The fetal death rate of twins (25.2 per 1,000 births) and of babies born in other multiple
births (43.9 per 1,000 births) was much higher than that of singleton babies (6.5 per 1,000
births) (Table A73).
Babies of single mothers (10.8 per 1,000 births) and of mothers who were widowed, divorced
or separated (7.4 per 1,000 births) had higher fetal death rates than babies of mothers who
were married or living in a de facto relationship (6.5 per 1,000 births) (Table A74).
Fetal death rates were higher for mothers who were not insured (7.6 per 1,000 births) than
for those who had private status in hospital (5.6 per 1,000 births) (Table A75).

5.10 Neonatal and perinatal deaths in State and
Territory perinatal data collections
The continuing decline in fetal, neonatal and perinatal death rates noted in previous sections
has been influenced by changes in the characteristics of pregnant women and their babies
and by the quality of care during pregnancy, labour and the postnatal period. As the
increased risk of perinatal death associated with maternal factors and complications arising
during pregnancy is often mediated through higher rates of preterm birth and low
birthweight, it is important to take account of these variables in analysing perinatal
outcomes such as fetal and neonatal death. It may be difficult to obtain sufficiently accurate
information on gestational age for population-based analyses, so most studies have
concentrated on birthweight-specific outcomes.
Birthweight is not recorded on birth registration forms in most States and Territories but this
information is obtained from the forms completed by midwives and other staff for the
perinatal data collections. These collections should also have complete data on fetal deaths,
but ascertainment of neonatal deaths is likely to be incomplete for neonatal deaths occurring
among babies transferred to another hospital, readmitted to hospital, or dying at home. This

deficiency can be overcome by linking perinatal death registrations to their birth records in
the perinatal collections, but this linkage has not yet been achieved in all States and
Territories. An advantage of the perinatal death certificates is that they enable more reliable
distinction between fetal and neonatal deaths because the certifier is required to specify
when the heartbeat ceased in relation to the onset of labour or to birth.
The data on perinatal deaths published by the ABS are based on the year of registration
rather than on the year of birth. When analysing perinatal death rates it is preferable that
both the deaths and the births should include only those babies born in a particular year so
that the numerator and denominator have the same year of birth. By merging data files on
perinatal death registrations for two successive years, it is possible to obtain near complete
perinatal deaths by year of birth for the first of those two years. The disadvantage of such
analyses is that publication of reports based on year-of-birth cohorts is delayed and some
late registrations of deaths are not included. Missing information on the birthweight of some
babies is an additional problem in analysing birthweight-specific death rates. As mentioned
earlier the baby's outcome is recorded only from the hospital of birth in the State and
Territory data collections. Thus some neonatal deaths within 28 days of birth of babies
transferred to another hospital, those readmitted to hospital, and those dying at home are
excluded in the perinatal data collections but covered in the ABS data based on registrations
of all perinatal deaths.
No meaningful comparison of perinatal death rates between the two collections could be
done for this 1997 report, as perinatal death registration data for 1998 were not available at
the time of publication.
Neonatal and perinatal death rates based upon State and Territory perinatal collection data,
though incompletely reported, varied between States and Territories (Table A76). Low
neonatal death rates were reported for Northern Territory, Western Australia and Tasmania
while higher rates were reported for Queei~slandand the Australian Capital Territory. Total
perinatal death rates were lowest in New South Wales and Western Australia and highest in
Queensland, the Australian Capital Territory and the Northern Territory.

5.1 1 Causes of perinatal deaths
It is widely recognised that the International Classification of Diseases (ICD-9 and ICD-10)
does not adequately emphasise those causes of perinatal death that may be preventable. As
a result, other classifications that specify various antecedent maternal conditions, pregnancy
complications and fetal abnormalities have been developed (Whitfield et al. 1986). In
Australia there is no national consensus on a standard classification system. Several States
(New South Wales from 1998, Queensland, Western Australia, South Australia and
Tasmania) have used the Whitfield classification, or local modifications, in their reports on
the causes of perinatal deaths. The main categories in the Whitfield classification are:
spontaneous preterm; intrauterine growth restriction; unexplained intrauterine death; birth
trauma; intrapartum asphyxia; hypertension; maternal disease; antepartum hemorrhage;
fetal abnormality; haemolytic disease; infection; and other. Queensland and South Australia
provided data on these categories separately for babies born preterm (less than 37 weeks
gestation) and at term.
In an effort to gain national consensus on classifying the causes of perinatal deaths, this
report includes data for those States that have used the Whitfield classification. Data from
Queensland, Western Australia and South Australia were available for 1997 (Table A77).

The main causes of perinatal deaths based on the Whitfield classification were spontaneous
preterm birth, unexplained intrauterine fetal death, and fetal abnormality. These three
groups of causes accounted for at least half of all perinatal deaths in each State in 1997
(Figures 42, 43). Antepartum haemorrhage was the underlying cause for about another 10%
of perinatal deaths and other causes were usually less frequent. In Western Australia and
South Australia, the proportion of deaths attributed to each causal group was remarkably
similar.
Multiple pregnancy is included in the spontaneous preterm category of the Whitfield
classification, but other perinatal deaths associated with multiple pregnancy may be
classified as intrauterine growth restriction, or as twin-to-twin transfusion in the 'other'
category.
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Figure 42: Causes of perinatal deaths, Queensland and Western Australia, 1997
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Appendix: tables
Table A l : Confinements and births, States and Territories, 1997
NSW

Vic

Qld

WA

SA

Tas

ACT

NT

Australia

ACT

NT

Australia

Confinements
Fetal deaths
Live births
All births
Includes 84 births in NSW and 1 birth in NT with 'not stated' birth status.
Note: Data for Tasmania incomplete.

Table A2: Place of birth, all confinements, States and Territories, 1997
Place of birth

NSW

Vic

Qld

WA

SA
Number

Hospital
Birth centre
Home
Born before arrival
Other
Not stated
All places of birth
Per cent
Hospital
Birth centre
Home
Born before arrival
Other
All places of birth
Note: Data for Tasmania incomplete

Tas

Table A3: Distribution of maternity units by size, States and Territories, 1997
Number of
confinements
annually

NSW

Vic

~ l d ( ~ ) WA

SA

Tas

ACT

NT

Australia

Number
1-100
101- 500
501-1,000
1,001-2,000
2,001 and over

38
24
2
3
2

All hospitals

69
Per cent

1-100
101- 500
501-1,000
1,001-2.000
2,001 and over

55.1
34.8
2.9
4.3
2.9

All hospitals

100.0

(a) Includes one tertiary level hospital of less than 2,000 confinements
Note: Data for Tasmania ~ncomplete.

Table A4: Distribution of confinements by size of maternity unit, States and Territories, 1997
Number of
confinements
annually

NSW

Vic

WA

SA
Number

1-100
101- 500
501-1,000
1,001-2,000
2,001 and over

All hospitals

1,103
5,928
1,317
4,196
5,806

18,350
Per cent

1-100
101- 500
501-1,000
1,001-2,000
2,001 and over

All hospitals
(a) includes one tertiary level hospital of less than 2,000 confinements.
Note: Data for Tasmania incomplete.

6.0
32.3
7.2
22.9
31.6

100.0

Tas

ACT

NT

Australia
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