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Preface

The 1997-99 report on maternal deaths in Australia is the twelfth in a series of triennial
reports on maternal deaths dating back to 1964. Under-ascertainment of maternal mortality
is of national concern. In an effort to improve ascertainment of maternal deaths, this report
has used two data sources: states and territories confidential maternal death enquiries and
Australian Bureau of Statistics (ABS) death data.

This report includes data on 90 deaths reported to the National Advisory Committee on
Maternal Mortality (34 direct, 28 indirect and 28 incidental) which satisfied the definition of
maternal mortality, for the triennium 1997-99. The 34 direct deaths represent a decrease from
the 46 direct deaths recorded in the previous triennium and a return to the trend of declining
direct maternal deaths seen over the previous 15 years. The leading principal causes of direct
maternal deaths were obstetric haemorrhage (8), amniotic fluid embolism (7) and deaths due
to thromboembolism (6).

The number of indirect deaths increased compared with the previous triennium (28 in
1997-99), while the number of incidental deaths decreased (28 in 1997-99). This is in part due
to a change in the classification of deaths due to psychiatric causes from incidental to
indirect, consistent with international reporting practices. The incidence of deaths due to
psychiatric causes is increasing. This trend coupled with the probability that psychiatric
deaths are underestimated is of concern.

The maternal mortality ratio (MMR) is used for international comparisons. It is calculated on
the number of direct and indirect deaths in the reporting period. Because of historical
difficulties in classification of some maternal deaths between indirect and incidental,
Australia has in the past calculated MMR including incidental deaths. This practice is not
consistent with international reporting protocols. Using the WHO definition, the MMR for
this triennium is 8.2 deaths per 100,000 confinements, compared with the recalculated ratio
of 9.1 deaths per 100,000 confinements in the 1994-96 triennium. The MMR of 8.2, while not
as low as that observed in the 1991-93 triennium, is a return to the steady decline of the
MMR observed in the past 24 years.

The maternal mortality ratios for direct and indirect deaths were 4.5 and 3.7 per 100,000
confinements respectively. These figures compare with those of 5.0 and 6.4 per 100,000
confinements for direct and indirect deaths respectively, published in the Report on
Confidential Enquiries into Maternal Deaths in the United Kingdom for the triennium
1997-99 (NICE 2001). In Australia in the 1997-99 triennium, the incidental maternal mortality
ratio was 3.7 per 100,000 confinements, a ratio that has remained steady over the past 24
years.

It is important to note that the absolute risk of maternal death during pregnancy and the
puerperium remains very small, being 1 in 8,423 confinements in the 1997-99 triennium.
Improved general health status and reproductive patterns, together with access to
appropriate general and specialised health care, has greatly reduced the incidence of
maternal mortality in the last century.

The risk of death was highest for women aged 40-44 years who had an MMR of 23.2 deaths
per 100,000 confinements and lowest for women aged 20-24 years who had an MMR of 4.0
deaths.

There has been a decrease in the number of deaths in which avoidable factors were
considered to be possibly or certainly present. Avoidable factors were considered to be



possibly or certainly present in 34% of cases compared with 48% of cases in 1994-96. The
presence of avoidable factors is not uniformly considered and recorded by State Committees
but these data give an indication of the proportion of maternal deaths with avoidable factors.

Despite overall general improvements in MMR, it is important to note that life-threatening
complications still occur, often unpredictably. Seeking to avoid loss of women’s lives in
childbearing, and minimising damage to their health, remain issues of critical importance for
obstetric and midwifery practice in Australia. The higher maternal mortality rate among
Aboriginal and Torres Strait Islander childbearing women should be of continuing concern
to the Australian community, and demands attention as a priority from all relevant agencies.

There has been a change to the format of the report. The Committee decided to include
illustrative cases in the report rather than profiles of all cases in order to maximise
confidentiality and to provide a more concise report.

Maternal mortality data for 2000-02 have been requested and preliminary preparation of the
thirteenth maternal mortality report has begun. It is expected to be released mid 2005.

It is hoped that this report will assist in the development of improved practice in obstetric
care and provide information to obstetric care practitioners to improve the quality and safety
of health care during pregnancy and the puerperium.

Associate Professor James King
Chair
AIHW National Advisory Committee on Maternal Mortality
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Key findings

° There were 90 maternal deaths in the triennium 1997-99, and there were 758,030
confinements, indicating one maternal death per 8,423 confinements.

J The maternal mortality ratio (MMR) of 8.2 deaths per 100,000 confinements, while not
as low as the ratio for 1991-93, is a return to the steady decline of the MMR in the past
24 years.

J The risk of death was highest for women aged 40-44 years who had an MMR of 23.2
deaths per 100,000 confinements and lowest for women aged 20-24 years who had an
MMR of 4.0 deaths.

. There were 34 direct maternal deaths, compared with 46 deaths in the previous
triennium; 71% of direct deaths occurred at a gestational age of 37 weeks or more.

. There were no deaths due to termination of pregnancy during this triennium.

J There were 28 indirect maternal deaths, compared with 20 in the previous triennium.
This increase is partially a result of a change in classification practice, with deaths due
to psychiatric causes now being classified as indirect rather than incidental.

. Incidental deaths are no longer included in the MMR calculation but are considered to
be an important category of maternal mortality and will continue to be routinely
collected. There were 28 incidental deaths compared with 34 in the previous
triennium.

. The most common cause of direct death was obstetric haemorrhage (eight deaths)
compared with five from the previous triennium. This category continues to be of
concern and may be increasing. The other most common causes of direct death were
amniotic fluid embolism, pulmonary thromboembolism and hypertensive disorders.

J The most common category of indirect death was death due to psychiatric causes
(eight deaths). The change in classification of these deaths from incidental to indirect
reflects increasing concern about the contribution of psychiatric disorders to maternal
mortality, for which preventive strategies are being evaluated.

. The most common causes of incidental death were deaths from motor vehicle
accidents, deaths due to infection and drug-related deaths. These categories often
present opportunities for prevention.

J There is a need to implement a systematic process for considering and reporting the
presence of potentially avoidable factors by the State and Territory Committees.

J The MMR for Aboriginal and Torres Strait Islander women continues to be higher than
the rate for non-Indigenous women. In the current triennium, the MMR for Aboriginal
and Torres Strait Islander women was 23.5 deaths per 100,000 confinements compared
with 7.2 for non-Indigenous women. There is justification for continuing concern about
this disparity.

J The reduced health status of the Aboriginal and Torres Strait Islander community is
reflected in the threefold higher MMR; severe co-morbidities were present in five of the
seven Aboriginal and Torres Strait Islander maternal deaths.
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There is a need for improvement in the ascertainment of Indigenous status in maternal
mortality surveillance.

Evidence-based clinical practice guidelines are available for prevention and
management of several of the major obstetric complications and should be uniformly
utilised in Australian maternity institutions.

59% of direct maternal deaths and 54% of indirect maternal deaths were the subject of
coronial inquests indicating suboptimal coronial referral practices.

XV






Section A Introduction



Aims of this report

The aims of the 1997-99 report on maternal deaths, as agreed by the AIHW National
Advisory Committee on Maternal Mortality, are to:

collate maternal mortality data for the period 1 January 1997 to 31 December 1999 from
the State and Territory Maternal Mortality Committees;

provide an epidemiological overview of trends in maternal deaths across Australia
using maternal mortality ratios and including causes of death, classification of death,
age, parity and Indigenous status;

situate Australia in an international context in terms of maternal mortality ratios with
the provision of ratios which are comparable with those used internationally;

provide information to assist all maternity care providers in efforts to reduce maternal
mortality;

identify patterns of suboptimal care and avoidable factors and, where possible, make
recommendations concerning improvements to maternity care practices and services in
Australia;

identify relevant evidence-based maternity care guidelines that may be referenced in
the report;

validate completeness of data ascertainment including data matching with AIHW
National Death Index and the AIHW National Hospital Morbidity Database; and

provide relevant information to assist practitioners in counselling women of
reproductive age who are contemplating pregnancy.



Australian definitions of maternal mortality

A maternal death is defined by the World Health Organization (WHO 1993) as:

The death of a woman while pregnant or within 42 days of the termination of
pregnancy, irrespective of the duration and the site of the pregnancy, from any cause
related to or aggravated by the pregnancy or its management, but not from accidental
or incidental causes.

This definition includes deaths of women from terminations of pregnancy, spontaneous
abortion, miscarriage and ectopic pregnancy, but excludes deaths from assisted reproduction
technologies where pregnancy has not occurred.

In line with international conventions, the maternal mortality ratio will be calculated using
direct and indirect deaths, excluding incidental deaths. In all previous reports on maternal
deaths in Australia, incidental deaths have been included in the definition and calculation of
maternal mortality. From this triennium, Australia will report the maternal mortality ratio in
accordance with the World Health Organization (WHQO) recommendations excluding incidental
deaths in all calculations of the maternal mortality ratio. Caution must therefore be made when
comparing MMR from previous triennia.

A late maternal death is defined by WHO as:

The death of a woman from direct or indirect obstetric causes more than 42 days but
less than one year after termination of pregnancy.

It must be emphasised that the definition of a late maternal death does not include deaths
from incidental causes. Late maternal deaths have not routinely been collected by Australia.
This report however contains information on several late maternal deaths which were
notified to the NPSU although this cannot be considered a comprehensive ascertainment.
These deaths are presented in Appendix 7. In line with current international trends, late
maternal deaths will be routinely collected and reported from 2000-02.



Classification of maternal deaths in Australia

The four maternal death classifications used in Australia are presented in Table D1.

Table D1: Classifications for maternal deaths occurring in Australia

Direct deaths

Result from obstetric complications of the pregnant state (pregnancy, labour and puerperium),
from interventions, omissions, incorrect treatment, or from a chain of events resulting
from any of the above. They are complications of the pregnancy itself.

e.g. eclampsia, amniotic fluid embolism, rupture of the uterus, postpartum haemorrhage

Indirect deaths

Result from pre-existing disease or disease that developed during pregnancy and was not
due to direct obstetric causes, but which may have been aggravated by the physiological

effects of pregnancy.

e.g. heart disease, diabetes, renal disease

Incidental deaths

Result from conditions occurring during pregnancy, where the pregnancy is unlikely to
have contributed significantly to the death, although it is sometimes possible to postulate a
distant association.

e.g. road accidents, malignancies

Late maternal death

Death of a woman from direct or indirect obstetric causes more than 42 days but less than
one year after termination of pregnancy.

It is often difficult for the expert committees to assign the maternal death classification. For
example, death from an asthma attack in some instances may have been due to some effect of
the pregnant state of the woman, but in others, it may be unrelated and thus may be
classified as an indirect death in the former example and an incidental death in the latter. A
difficult area is also psychiatric-related deaths, where a self-administered overdose could be
unintentional or suicide, and may or may not have been due to some effect of the pregnant
state on the woman. This is discussed further in Chapter 12.

Definitions

Parity is defined as the number of previous pregnancies resulting in livebirths or stillbirths
(of 220 weeks gestation), including the current pregnancy unless undelivered.

Livebirth is defined as a liveborn infant weighing at least 400g, or if the weight is not known,
born after at least 20 weeks gestation.

Stillbirth is defined as a stillborn infant weighing at least 400g, or if the weight is not known,
born after at least 20 weeks gestation. A stillborn infant is one that does not breathe or show
any other sign of life after birth.



Undelivered in this report refers to a pregnancy of any gestation which does not result in a
delivery. This includes fetal deaths in utero which are not delivered and early pregnancy
losses.

Confinements are the number of pregnancies of 20 weeks gestation or more resulting in a
livebirth or a stillbirth.

Denominators used in calculations of maternal mortality

Maternal mortality ratios reported worldwide tend to use a denominator of livebirths, since
in many developing countries these are the best data available. This report uses
confinements as a denominator in the calculation of maternal mortality rates.

Table D2 shows the denominator data of total confinements used in this report.

Table D2: Confinements by maternal age, Australia, 1997-99

Age group

(years) 1997 1998 1999 Total
<20 13,235 12,897 12,997 39,129
20-24 43,260 41,516 40,862 125,638
25-29 83,217 82,083 81,351 246,651
30-34 75,508 75,144 76,733 227,385
35-39 32,661 33,931 35,226 101,818
>=40 5,260 5,766 6,168 17,194
Not stated 65 96 54 215
Total 253,206 251,433 253,391 758,030

Source: National Perinatal Data Collection, AIHW National Perinatal Statistics Unit.

Rates and ratios

In line with international conventions (WHO 1993), this report will use the term ‘maternal
mortality ratios” instead of “‘maternal mortality rates’. The most appropriate denominator for
estimating maternal mortality rates is the number of women at risk, that is, the number of
pregnant or recently pregnant women. However, this figure is not accurately known, the
unknown component being the number of pregnancies ending before 20 weeks gestation.
WHO defines maternal mortality ratio as the number of maternal deaths, related to the
number of livebirths, as this denominator is available in most countries. In Australia,
reliable data are available on the number of confinements resulting in at least one birth
(including livebirths and stillbirths). In this report, the maternal mortality ratios have been
calculated as:

Number of direct and indirect maternal deaths x 100,000
Total number of confinements

The number of livebirths in Australia in 1997-99 was 763,766. For the purpose of
comparisons with published MMR for other countries, using livebirths as the denominator,
the MMR for 1997-99 is 8.1 deaths per 100,000 livebirths.



1 Epidemiology of maternal deaths

Cohort of maternal deaths
There were 90 maternal deaths in the triennium 1997-99 which met the pre-specified

inclusion criteria as defined in the previous section.

Maternal mortality ratio

Apart from an increase in 1994-96, the MMR has been steadily declining over the last
27 years and was 8.2 deaths per 100,000 confinements in the 1997-99 triennium.

Table 1.1: Maternal mortality ratios in each triennium, Australia, 1973-99

Triennium Direct deaths Indirect deaths Confinements Maternal Mortality Ratio*
1973-75 60 32 726,690 12.7
1976-78 52 35 678,098 12.8
1979-81 54 34 682,880 12.9
1982-84 42 25 713,985 94
1985-87 32 30 726,642 85
1988-90 37 33 754,468 9.3
1991-93 27 22 769,253 6.2
1994-96 46 20 767,448 9.1
1997-99 34 28 758,030 8.2

*Per 100,000 confinements. Ratio calculated using direct and indirect deaths.

Demographic profile

Maternal age

The women who died in this triennium were aged from 17 to 42 years. 22% of all the
maternal deaths were aged less than 25 years, 49% were aged 25-34 years and 29% were
aged 35 years and older (Table 1.2). The risk of death was highest for women aged 40-44
years who had an MMR of 23.2 deaths per 100,000 confinements and lowest for women aged
20-24 years who had an MMR of 4.0. Data for all Australian confinements showed that 22%
of women who gave birth in 1997-99 were less than 25 years of age, 62% between 25 and 34
years of age, and 16% aged 35 years and older (Table D.2). This demonstrates the well-
documented relationship between maternal age and maternal mortality which should be an
important consideration for pregnancy risk management.



Table 1.2: Maternal death by age, 1997-99

Age group (years) Number Per cent Per cent total MMR*
confinements
15-19 10 111 5.2 7.7
20-24 10 11.1 16.6 4.0
25-29 23 25.6 325 6.1
30-34 21 23.3 30.0 7.0
35-39 21 23.3 13.4 18.7
4044 5 5.6 2.3 23.2
Total 90 100.0 100.0 8.2

*Per 100,000 confinements. Ratio calculated using direct and indirect deaths.

Maternal deaths among Aboriginal and Torres Strait Islander women

There were seven deaths of Aboriginal and Torres Strait Islander women in the 1997-99
triennium, again demonstrating the over-representation of Aboriginal and Torres Strait
Islander women in maternal death cohorts. These deaths are discussed in detail in
Chapter 16.

Maternal deaths among overseas-born women

Of the 90 maternal deaths, 62 of the women (69%) were born in Australia. Twenty of the
deaths (22%) were of women born overseas in: New Zealand (2), United Kingdom (2), India
(2), and one maternal death from East Asia, New Caledonia, Samoa, Channel Islands, Burma,
Singapore, Indonesia, Philippines, China, Japan, Maldives, South America, Uruguay and
Somalia. The country of birth was not recorded for 8 (9%) women. The distribution of
maternal deaths by country of birth corresponds with the distribution of confinements in
Australia by country of birth indicating that there is no disproportionate representation of
women born overseas in the maternal death cohort. No subgroup analyses were undertaken
due to small numbers.

Place of residence

The ABS has classified postcodes to categorise geographical areas into Remoteness Areas.
ASGC (Australian Standard Geographical Classification) Remoteness was released in 2001
by the ABS, and was based on an enhanced measure of remoteness (ARIA+) developed by
GISCA (National Key Centre for Social Applications of Geographic Information Systems).
These categories are based on road distance from a locality to the closest service centre in
each of the five classes of population size (AIHW 2004b). The classes are: major cities of
Australia, inner regional Australia (such as Ballarat, Vic or Albury, NSW), outer regional
Australia (such as Townsville, Qld or Broome, WA), remote Australia (Katherine, NT or Port
Lincoln, SA) and very remote Australia (Bourke, NSW or Cunnamulla, Qld). Table 1.3
presents the deaths by place of residence. More than half of the deaths occurred in major
cities in Australia. Only 2% of maternal deaths occurred in women who resided in
remote/very remote Australian regions. These data require further analyses in order to
establish any relationship between risk of death and place of residence. Australia-wide data
of confinements by place of residence are not available.



Table 1.3: Maternal death by residential region, 1997-99

Residential region Number Per cent
Major city of Australia 49 54.4
Inner regional Australia 19 211
Outer regional Australia 12 13.3
Remote/very remote Australia 2 2.2
Not stated 8 8.9
Total 90 100.0

Gestational age at death

Of the direct deaths, the majority occurred at gestations of 37 weeks or more. In contrast,
13/28 (46.4%) of the incidental deaths occurred at gestations of less than 20 weeks. Indirect
deaths appear to be equally distributed across all gestational ages (Table 1.4).

Table 1.4: Gestational age and type of maternal death, 1997-99

Gestational age Direct Indirect Incidental Total
<20 weeks 2 7 13 22
20-27 weeks 5 6 2 13
28-36 weeks 3 8 10 21
>=37 weeks 24 7 3 34
Total 34 28 28 90

Stage of pregnancy at death

Forty women died undelivered. 53% (N=21) of these deaths were of gestational ages 20
weeks or less and 28% (N=11) were in pregnancies of viable gestational age (Table 1.5). Fifty
women died following delivery, 60% of whom died within the first 24 hours after delivery.

Table 1.5: Stage of pregnancy at death by gestational age, 1997-99

Gestational age (weeks)

Stage of pregnancy at death <20 20-27 28-36 >=37 Total
Died undelivered 21 8 8 3 40
Within 24 hours of delivery 1 5 8 16 30
2-6 days postpartum — — 1 5 6
7-28 days postpartum — — 4 10 14
Total 22 13 21 34 90

Outcome of deliveries

Of the 50 women who delivered prior to their death, 36 (72%) delivered liveborn infants, 13
(26%) infants were stillborn and there was one death following a spontaneous abortion
(Table 1.6).



Table 1.6: Birth outcomes*, 1997-99

Birth outcome Number Per cent
Livebirth 36 72
Stillbirth 13 26
Spontaneous abortion 1 2
Total 50 100

* For women who delivered (N=50)

Maternal death classification

In the triennium 1997-99, there were 34 direct maternal deaths, 28 indirect deaths and 28
incidental deaths (Table 1.7).

Table 1.7: Classification of maternal deaths, 1997-99

Classification Number  Maternal mortality ratio*
Direct 34 4.5
Indirect 28 3.7
Incidental 28 3.7
Total 90 8.2

*per 100,000 confinements.
Table 1.8 demonstrates trends in proportions of direct, indirect and incidental maternal
deaths over the last 27 years. Apart from an increase in direct deaths in 1994-96 triennium,

the ratios have continued to decline over this entire period in all three categories.

Table 1.8: Maternal mortality ratios by classification, 1973-99

Direct maternal Indirect maternal  Incidental maternal
Triennium mortality ratio* mortality ratio* mortality ratio*
1973-75 8.3 44 6.2
1976-78 7.7 5.2 2.8
1979-81 7.9 5.0 1.5
1982-84 5.9 35 35
1985-87 44 4.1 3.3
1988-90 4.9 44 34
1991-93 35 2.9 4.7
1994-96 6.0 27 44
1997-99 45 3.7 3.7

*per 100,000 confinements.

Avoidable factors

This report presents results of the State and Territory Committees’ considerations concerning
the presence of avoidable or substandard care factors for individual cases. However, the
NACMM is aware of inconsistencies between (and even within) states and territories
approaches to this topic and is therefore unable to report comprehensively about the



contribution of avoidable or potentially avoidable factors to the burden of maternal
mortality. This issue is discussed further in Chapter 21.

Consideration of avoidable factors was reported as having been undertaken by State and
Territory Committees in 84% (N=76) of cases. Of these, an avoidable factor was considered to
be “possibly or certainly present” in 26 (34%) of all cases. Of the direct maternal deaths
(N=31), 48% of cases (N=15) were thought to have avoidable factors “possibly or certainly
present’. For indirect deaths with avoidable factors ascertained (N=24), 38% (N=9) were
thought to have avoidable factors “possibly or certainly present” and for incidental deaths
with avoidable factors ascertained (N=21), 9% were thought to have avoidable factors
“possibly or certainly present’ (N=2). The reasons for avoidable factors given by the State and
Territory Committees are listed in Table 1.9.

Table 1.9: Avoidable factors as determined by the State and Territory Committees, 1997-99

System Examples Number
Health personnel Inappropriate/inadequate management 9
Lack of expertise, training or education 2
Inappropriate/inadequate diagnosis 1
Delay in referral to consultant 2
Facilities Lack/delay in access to health services due to rural location 1
Personal/family Refusal of treatment or admission 4
Domestic violence issues 2
Risk taking behaviour 2
Logistical systems Communication breakdown between health services 1
Other 2
Total 26

Acknowledging the incompleteness of these data, it is clear that there is considerable room
for improvement in the management of women with major obstetric complications, with the
potential for further reducing the risk of maternal mortality.

Other considerations

Postmortem examinations

In 77% (N=69) of all the maternal deaths, postmortem examinations were undertaken. Of
direct maternal deaths, 29 (85%) had postmortem examinations. Of the indirect deaths, 20
(71%) had postmortem examinations and 20 (71%) of incidental deaths had postmortem
examinations.

Coronial inquests

Coronial inquests are held for all violent deaths, all unnatural deaths, all deaths within 24
hours of having an anaesthetic and all deaths where the hospital cannot give a cause of
death. In the 1997-99 maternal death cohort, only 50 of the deaths (56%) were investigated
by a state or territory coroner: 20 direct deaths, 15 indirect deaths and 15 incidental deaths.
Of the 34 direct deaths, 59% (N=20) had coronial inquests; of 28 indirect deaths, 54% (N=15)
had coronial inquests; and of the 28 incidental deaths, 54% (N=15) had coronial inquests.
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Age-specific and age-standardised mortality rates

For this report, age-specific mortality rates have been separately calculated for direct deaths,
indirect deaths and combined direct and indirect deaths. Table 1.10 presents age-specific
mortality rates for direct maternal deaths and the overall age-standardised rate. The rates
have been weighted to take into account the deaths where age was not known or not stated.
The age-standardised rate for direct maternal deaths has decreased by over 50% from 0.74 to
0.27 deaths per 100,000 population over the 27 year period 1973-99. There has been
considerable fluctuation in rates in most age groups. There were decreases in rates over all
age groups, the most significant being in women aged 20-24 years, where the rate decreased
from 1.10 to 0.20 deaths per 100,000 population. These age-standardised mortality rates need
to be compared with referent data for deaths in all non-pregnant women to enable a more
meaningful examination of these rates.

Table 1.10: Total deaths, age-specific and age-standardised maternal mortality rates — direct
maternal deaths, 1997-99

Total Age-

direct 15-19 20-24 25-29 30-34 35-39 40-44  standardised

Triennium deaths years years years years years years rate*
1973-75 66 0.25 1.10 1.14 0.42 0.57 1.00 0.74
1976-78 52 0.22 0.58 0.70 0.80 0.41 0.73 0.58
1979-81 54 0.17 0.80 0.60 0.74 0.39 0.54 0.54
1982-84 42 0.11 0.75 0.62 0.23 0.45 0.08 0.37
1985-87 32 0.20 0.25 0.40 0.52 0.27 0.00 0.28
1988-90 37 0.05 0.35 0.52 0.59 0.26 0.06 0.31
1991-93 27 0.00 0.09 0.44 0.28 0.34 0.16 0.22
1994-96 46 0.11 0.33 0.48 0.69 0.47 0.10 0.37
1997-99 34 0.00 0.20 0.27 0.37 0.58 0.14 0.27

*Age-standardised to the Australian 2001 female population aged 15 to 44 years.
Rates expressed per 100,000 population.

For indirect deaths, the age-standardised rate has decreased from 0.35 to 0.22 deaths per

100,000 population over the 27 year period 1973-99. The most significant changes have
occurred in the 20 to 24 year age group (Table 1.11).
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Table 1.11: Total deaths, age-specific and age-standardised maternal mortality rates —indirect
maternal deaths, 1997-99

Total Age-

indirect 15-19 20-24 25-29 30-34 35-39 40-44  standardised

Triennium deaths years years years years years years rate*
1973-75 30 0.06 0.42 0.57 0.31 0.53 0.19 0.35
1976-78 35 0.11 0.64 0.53 0.27 0.25 0.46 0.37
1979-81 34 0.17 0.39 0.65 0.36 0.30 0.09 0.33
1982-84 25 0.11 0.27 0.34 0.29 0.32 0.00 0.22
1985-87 30 0.30 0.20 0.75 0.16 0.11 0.00 0.25
1988-90 33 0.05 0.20 0.52 0.54 0.26 0.06 0.27
1991-93 21 0.15 0.09 0.24 0.32 0.15 0.05 0.17
1994-96 20 0.00 0.10 0.19 0.55 0.09 0.00 0.16
1997-99 28 0.16 0.05 0.41 0.37 0.27 0.05 0.22

*Age-standardised to the Australian 2001 female population aged 15 to 44 years.
Rates expressed per 100,000 population.

For the combined direct and indirect category, the maternal mortality age-standardised rate
has declined from 1.09 to 0.49 deaths per 100,000 population over the 27 year period 1973-99
(Table 1.12).

Table 1.12: Total deaths, age-specific and age-standardised maternal mortality rates —
direct+indirect maternal deaths, 1997-99

Direct + Age-

indirect 15-19 20-24 25-29 30-34 35-39 40-44  standardised
Triennium deaths years years years years years years rate*
1973-75 96 0.30 1.52 1.71 0.74 1.11 1.17 1.09
1976-78 87 0.33 1.22 1.23 1.07 0.65 1.20 0.95
1979-81 88 0.33 1.19 1.25 1.10 0.69 0.63 0.86
1982-84 67 0.23 1.03 0.97 0.53 0.77 0.08 0.59
1985-87 62 0.51 0.46 1.15 0.68 0.38 0.00 0.52
1988-90 70 0.10 0.56 1.04 1.13 0.52 0.11 0.58
1991-93 48 0.15 0.19 0.68 0.60 0.49 0.21 0.39
1994-96 66 0.11 0.43 0.67 1.23 0.56 0.10 0.53
1997-99 62 0.16 0.25 0.68 0.75 0.84 0.19 0.49

*Age-standardised to the Australian 2001 female population aged 15 to 44 years.
Rates expressed per 100,000 population.
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Section B Direct maternal deaths
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2 Direct maternal deaths summary

There has been a decline in the direct maternal mortality ratio from when the first report was
published for the 1964-66 triennium. Since 1982, the ratio has remained relatively stable. It
was 4.5 deaths per 100,000 confinements in the 1997-99 triennium (Table 2.1).

Table 2.1: Direct maternal mortality ratios, 1964-99

Total Direct maternal Direct maternal
Triennium confinements deaths mortality ratio*
1964-66 667,649 202 30.3
1967-69 713,064 166 23.3
1970-72 790,818 150 19.0
1973-75 726,690 60 8.3
1976-78 678,098 52 7.7
1979-81 682,880 54 7.9
1982-84 713,985 42 5.9
1985-87 726,642 32 44
1988-90 754,468 37 4.9
1991-93 769,253 27 3.5
1994-96 767,448 46 6.0
1997-99 758,030 34 45

*per 100,000 confinements.

Causes of direct death

There were 34 direct maternal deaths in the triennium. This is a decrease from the previous
triennium, which had 46 direct maternal deaths. The main causes of direct death were
obstetric haemorrhage (N=8), amniotic fluid embolism (N=7), pulmonary thromboembolism
(N=6) and deaths due to hypertensive disorders of pregnancy (N=6). There were three
deaths due to anaesthesia, one death associated with ectopic pregnancy and one due to a
sagittal vein thrombosis. Two other deaths were due to puerperal cardiomyopathy and
disseminated intravascular coagulation (Table 2.2).
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Table 2.2: Direct causes of maternal death, 1997-99

Direct causes of death Number Total
Obstetric haemorrhage 8
Postpartum haemorrhage 7
Acute cerebral infarction 1
Amniotic fluid and air embolism 7
Amniotic fluid embolism 7
Thrombosis and thromboembolism 6
Pulmonary thromboembolism 6
Hypertensive disorders of pregnancy 6
Acute left ventricular failure 1
Cerebral haemorrhage 1
Cerebral infarction 1
Sub arachnoid haemorrhage 1
Pre-eclampsia 1
Unascertained 1
Deaths associated with anaesthesia 3
Failed intubation 2
Anaphylaxis 1
Other direct causes 2
Disseminated intravascular coagulation 1
Puerperal cardiomyopathy 1
Early pregnancy deaths 2
Ectopic pregnancy 1
Sagittal vein thrombosis 1
Total direct deaths 34 34

Birth outcomes

Of the 34 direct maternal deaths, 72% of infants were liveborn (N=23), 24% of infants died
undelivered (N=8), 6% were stillborn (N=2) and there was one ectopic pregnancy. For a
more comprehensive examination of the outcomes, the data are presented by gestational age
(Table 2.3). Of the infants that were undelivered, three were of a gestational age of 28 weeks
or more.
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Table 2.3: Direct maternal deaths by gestational age and birth outcomes, 1997-99

Spontaneous abortion/

Gestational age Livebirth Undelivered Stillbirth ectopic pregnancy Total
<20 weeks — 1 — 1 2
20-27 weeks 1 4 — — 5
28-36 weeks 2 1 — — 3
>=37 weeks 20 2 2 — 24
Total 23 8 2 1 34
Parity by age group

Parity presented in this report is the number of previous pregnancies resulting in livebirths
or stillbirths (of 220 weeks gestation) including the current pregnancy unless undelivered. A
multiparous woman has a parity of 1-3 and a grand multiparous woman has a parity of 4 or
more. For the direct maternal deaths in this triennium, 38% (N=13) were primiparous, 50%
(N=17) were multiparous and 9% (N=3) were grand multiparous women.

Table 2.4: Direct maternal deaths — parity by age group, 1997-99

Parity
Age group 0 1-3 >=4 Missing Total
15-19 — — — — —
20-24 4 — — — 4
25-29 5 1 — — 6
30-34 2 4 2 — 8
35-39 1 10 1 1 13
40-44 1 2 — — 3
Total 13 17 3 1 34
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3 Obstetric haemorrhage

Introduction and definition

Obstetric haemorrhage was the leading cause of direct maternal mortality in the triennium
1997-99. Antepartum haemorrhage is uterine bleeding during pregnancy arising from
placental abruption, placenta praevia or haemorrhage of unknown origin. Postpartum
haemorrhage occurs after the third stage of labour and is based upon a visual estimation of
blood loss of 500ml or more (Giilmezoglu & Hofmeyr 2002). It is the consequence of
excessive bleeding from the placental implantation site, trauma to the genital tract and
adjacent structures or both. Women particularly at risk for postpartum haemorrhage include
those who have had a previous postpartum haemorrhage or previous retained placenta, an
antepartum haemorrhage, an over-distended uterus, or a prolonged labour in the current
pregnancy (Humphrey 1995).

Placenta accreta and percreta are forms of abnormal placentation in which the placenta is
morbidly adherent to the uterine wall and surrounding structures and predisposes to severe
antepartum and postpartum haemorrhage and consequent hysterectomy. Placenta accreta
and percreta are more common in women who have had one or more prior Caesarean
section deliveries and, for this reason, appear to be increasingly common causes of severe
obstetric haemorrhage. Although pregnancy itself is a state of hypercoagulability, pregnant
women are particularly vulnerable to the interactions between haemorrhage, disseminated
intravascular coagulation, and irreversible coagulopathy.

Epidemiology

There were eight direct maternal deaths primarily attributed to obstetric haemorrhage, in all
of which postpartum haemorrhage was judged to be the principal cause of death (Table 3.1).
In one other death (due to amniotic fluid embolism), postpartum haemorrhage was recorded
as a contributing factor. There were no deaths due to antepartum haemorrhage in the current
triennium. In 1994-96, there were five direct maternal deaths attributed to obstetric
haemorrhage. The apparent increase in numbers is justification for continuing concern about
the contribution of obstetric haemorrhage to mortality and severe maternal morbidity. There
were 11 other deaths in 1994-96 in which utero-placental haemorrhage was a contributory
cause of death.

Among the eight women whose principal cause of death was postpartum haemorrhage, all
delivered infants vaginally. Two women died after refusing blood products for religious
reasons. One woman died after a planned home birth and another died at home, having
delivered a term infant unattended after concealing her pregnancy. Two of the women had
retained adherent placentas and two had pregnancy-induced hypertension as contributing
causes of death.
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Table 3.1: Deaths due to obstetric haemorrhage, 1997-99

Principal cause Contributing Gestational Type of Additional

Case Age of death cause of death age delivery factors

3.1 34 Postpartum Gestational 38 Induced labour, —
haemorrhage hypertension spontaneous vaginal

3.2 31 Acute cerebral Postpartum 40 Augmented labour, Adherent retained

infarction haemorrhage vacuum extraction placenta

3.3 32 Postpartum Home birth 40 Spontaneous —
haemorrhage vaginal

3.4 28 Postpartum — Term Spontaneous Unattended

haemorrhage vaginal delivery

3.5 29 Postpartum Refused blood 41 Spontaneous —
haemorrhage products vaginal

3.6 35 Postpartum Gestational 37 Induced labour, —
haemorrhage hypertension vacuum extraction

3.7 40 Postpartum Refused blood 38 Induced labour, —
haemorrhage products spontaneous vaginal

3.8 34 Postpartum  Adherent placenta, 25 Spontaneous —
haemorrhage twin pregnancy vaginal, elective
Caesarean

4.3 35 Amniotic fluid Postpartum 38 Induced labour, —
embolism haemorrhage spontaneous vaginal

lllustrative cases

Case 3.1

This 34 year old para 1 woman developed hypertension at about 32 weeks gestation. She
presented to labour ward at 38 weeks gestation feeling unwell, was induced and proceeded
to normal vaginal delivery nine hours later. Her uterus became atonic about one hour after
delivery with 1,000 ml of blood clot expressed from the uterus. Six hours post delivery she
had a second 1,000 ml of blood clot expressed from the uterus. An examination under
anaesthesia was carried out. There was no evidence of trauma found, no retained products,
the uterus ‘somewhat” atonic. She developed acute severe pulmonary oedema in the
recovery room and had a cardio-respiratory arrest about two hours later. Attempts to
resuscitate her for several hours were unsuccessful.

Cause of death: Postpartum haemorrhage
Contributing cause of death: Gestational hypertension
Classification: Direct

Case 3.2

A 31 year old para 0 woman with no prior medical problems had an uncomplicated

antenatal course. She was given augmentation for slow progress of first stage of labour and
delivered a live infant by rotational vacuum extraction following a two-hour second stage of
labour. The patient was transferred to the operating theatre for manual removal of placenta,
after no signs of separation after 25 minutes following administration of intramuscular
syntometrine. Although no excessive haemorrhage was described, on arrival in the operating
theatre, she was described as pale, tachycardic and hypotensive. The placenta was removed
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with difficulty, under general anaesthetic. She continued bleeding following the procedure
and was unresponsive to intravenous ergometrine and intramyometrial prostaglandin Foo.
She was transferred to intensive care, where haematology indicated coagulopathy. She
received transfusions (fresh frozen plasma and whole blood), following which her
coagulation profile improved. Three hours after admission to the intensive care unit, she
became hemiplegic. A CAT scan revealed right cerebral infarct and cerebral haemorrhage
with midline shift. Shortly after, her pupils were fixed and dilated. She died 30 hours post
delivery.

Cause of death: Acute cerebral infarction
Contributing cause of death: Postpartum haemorrhage
Classification: Direct

Case 3.5

This 29 year old para 0 woman had an uneventful pregnancy. After a spontaneous delivery
of a live infant, she had a retained placenta and postpartum haemorrhage. She was also
found to have fundal inversion of the uterus. She was transferred to theatre where manual
removal of placenta was carried out and uterine inversion corrected under general
anaesthetic. Her bleeding continued post operatively. She was returned to theatre the next
day where further attempts to stop the bleeding were unsuccessful. The patient had stated
on admission to hospital that she did not wish to receive blood products due to her religious
beliefs. She was transferred to intensive care, where her case was discussed with staff and no
further options for treatment were identified. Her relatives continued to refuse blood
transfusions. She died three hours later. Between the time of delivery and death —27 hours —
9,000mls of Haemaccel had been infused.

Cause of death: Postpartum haemorrhage
Classification: Direct

Clinical comment

In these three illustrative cases, the severity of the blood loss appears to have been
underestimated and, as a consequence, adequate resuscitation and in particular early
invasive monitoring was suboptimal. Blood loss needs to be measured accurately. In
situations where it is known that blood product transfusion will be refused on religious
grounds, the most senior medically qualified person should attend the delivery and oversee
subsequent management.

Best practice

A RANZCOG statement entitled the ‘"Management of the Third Stage of Labour” was
published in November 2003 (RANZCOG 2003) and the Cochrane Library contains
systematic reviews on this topic recommending active management according to standard
regimens. No published protocols or college statements were found regarding the
management of women undergoing hospital procedures that cover the issue of refusal of
blood products for religious reasons. Nevertheless some institutions have written protocols
for the management of such circumstances which should be considered best practice at the
hospital level.
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There is a RANZCOG Statement on Home Births detailing recommendations for women
who choose to delivery in a domiciliary environment (RANZCOG 2002).

This chapter has been reviewed and clinical commentary provided by Professor Michael
Bennett.
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4 Amniotic fluid and air embolism

Introduction and definition

Amniotic fluid embolism (AFE) is a dramatic, rare and often fatal complication which
remains a leading cause of maternal mortality. Over the past eight triennia in Australia, it
has remained the second most common cause of maternal mortality (11.6% of all deaths).
There are sometimes identifiable risk factors (grandmultiparity, uterine hyperstimulation),
but the event often occurs in the absence of these factors. The diagnosis of AFE is often one
of exclusion or one made at postmortem (Tuffnell 2002). However, in many cases, a
characteristic series of events is highly suggestive of the diagnosis. As stated in the previous
report, an autopsy diagnosis of AFE requires a pathologist with special training in obstetric
pathology and the use of the appropriate stains to show the presence of mucin and fetal
squames in the pulmonary arterioles. In patients who survive a clinical episode of amniotic
fluid embolism it is very difficult to establish the diagnosis with certainty.

Epidemiology

There were seven deaths in which amniotic fluid embolism was judged to be the principal
cause of death (Table 4.1). No women died in this triennium from air embolism. Examining
trends and potential risk factors in a group of only seven deaths is virtually impossible. AFE
was diagnosed by autopsy for all seven women. The women were aged between 28 and 36
years and all were at the end of the third trimester of pregnancy. One woman had a cardiac
arrest at home at 37 weeks gestation and did not deliver. Six of the women delivered infants,
four by Caesarean section, and two had vaginal deliveries. Labour was either augmented or
induced for five of the women who delivered.

Table 4.1: Deaths due to amniotic fluid embolism, 1997-99

Principal cause  Gestational

Case Age of death age Type of delivery Onset of Labour

4.1 36 Amniotic fluid 42 Perimortem Induced
embolism Caesarean

4.2 31 Amniotic fluid 39 Emergency Induced
embolism Caesarean

4.3 35 Amniotic fluid 38 Vaginal Induced
embolism

4.4 35 Amniotic fluid 37 Undelivered Not applicable
embolism

4.5 28 Amniotic fluid 41 Forceps Induced
embolism

4.6 29 Amniotic fluid 41 Emergency Induced
embolism Caesarean

4.7 36 Amniotic fluid 38 Elective No labour
embolism Caesarean
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lllustrative cases

Case 4.3

A 35 year old para 2 woman presented at 38 weeks with a history of no fetal movements for
one day, which was confirmed by ultrasound. Labour was induced by amniotomy and
syntocinon. Three hours later, the patient requested analgesia and became cyanosed,
tachypnoeic and disorientated. Tachycardia and hypotension were noted. Her condition
improved after an intravenous line was inserted and she was transferred to the intensive
care unit. She proceeded to a rapid spontaneous vaginal delivery followed by a major
postpartum haemorrhage. She was managed with whole blood, coagulant replacement
therapy and oxytocics. Ongoing blood loss led to a laparotomy and a postpartum
hysterectomy. She developed intraoperative bradycardia and became unresponsive to
further resuscitative efforts including cardiac massage, and subsequently died.

Cause of death: Amniotic fluid embolism
Classification: Direct

Case 4.5

A 28 year old woman had an uncomplicated first pregnancy with spontaneous onset of
labour at 41 weeks gestation. Her labour was augmented with oxytocin and amniotomy.
Eight hours after augmentation, she became semi-conscious and centrally cyanosed. She was
given oxygen and was transferred to operating suite for emergency Caesarean section. She
was found to be fully dilated and delivered a 