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Antenatal Care Research Summary
RESTACKING THE ODDS: PROJECT BACKGROUND
Quality: Are the strategies delivered effectively, relative to
evidence-based performance standards? A strategy with
‘quality’ is one for which there is robust evidence showing it
delivers the desired outcomes. A large number of research
studies have explored aspects of this question (i.e., “What
works?”). Therefore, we pay particular attention to the quality
dimension in this report.

Inequities emerging in early childhood often continue into
adulthood, contributing to unequal rates of low educational
attainment, poor mental and physical health and low
income. In some cases, this experience is part of a persistent
cycle of intergenerational disadvantage. Inequities
constitute a significant and ongoing social problem and
– along with the substantial economic costs – have major
implications for public policy.

Quantity: Are the strategies available locally in sufficient
quantity for the target population? ‘Quantity’ helps us
determine the quantum of effort and infrastructure needed to
deliver the strategy adequately for a given population.

To redress inequities, research tells us that efforts should be
delivered during early childhood (pregnancy to eight years
of age) to deliver the greatest benefits. Restacking the Odds
focuses on five key evidence-based interventions/platforms in
early childhood: antenatal care; sustained nurse home visiting;
early childhood education and care; parenting programs;
and the early years of school (see Figure 1: Five Fundamental
Strategies).

Participation: Do the appropriately targeted children and
families participate at the right dosage levels? ‘Participation’
shows us what portion of the relevant groups are exposed to
the strategy at the level required to trigger the desired benefit.
(For example, attending the required number of antenatal
visits during pregnancy). Participation levels can be calculated
whether the strategy is universal (for everyone), or targeted
(intended to benefit a certain part of the population).

These five strategies are only a subset of the possible
interventions, but we have selected them carefully. They
are notably longitudinal (across early childhood), ecological
(targeting child and parent), evidence-based, and able to be
targeted to benefit the ‘bottom 25 per cent’. Our premise is that
by ‘stacking’ these fundamental interventions (i.e., ensuring
they are all applied for a given individual) there will be a
cumulative effect - amplifying the impact and sustaining the
benefit.

These indicators will help identify gaps and priorities in
Australian communities. We will test preliminary indicators
in 10 communities over the next three years to determine
which are pragmatic to collect, resonate with communities,
and provide robust measures to stimulate community and
government action.

Our intent is to use a combination of data-driven, evidencebased and expert informed approaches to develop measurable
best practice indicators of quality, quantity and participation
for each of the five strategies:

The findings summarised in this report provide essential inputs
to guide our subsequent work. There will be a similar report for
each of the five strategies.

Five fundamental strategies
Early childhood

Antenatal
1

Antenatal support

Birth to 2 years
3

School years

2-5 years
5

Early childhood education and care

Early Years of School

• Targeted at parents

• Targeted at all children (in groups)

• Targeted at all children

• Centre-based

• High quality for all children

• School-based

• Outcomes: healthy birth weight, good • Delivered out of home in a ‘pseudo-home-learning
brain health, appropriate care,
environment’
‘adequate parenting’
• Outcomes: children on optimal developmental pathway
(cognitive and social-emotional), school readiness
2

Sustained nurse home visiting
• Targeted at disadvantaged parents
• Health and development support
• Home-based
• Outcomes: parents develop parenting skills

4

• Outcomes: children on
optimal learning pathway
by Year 3

Parenting programs
• Targeted at parents whose children have behavioural issues
(higher prevalence in disadvantaged families)
• Centre-based, delivered in groups or 1:1
• Outcomes: remedy of specific emerging behavioural issues

Figure 1: Five fundamental strategies
2
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OVERVIEW

METHOD

This report summarises the findings from our targeted review
of the relevant global evidence base of the best health care
practices in antenatal care - focusing on evidence-based
clinical guidelines and associated processes that lead to better
outcomes for women and children.

For each strategy we targeted existing robust Australian data,
evidence and frameworks already in place and acceptable
by the field. Australia already has detailed National Clinical
Practice Guidelines for antenatal care, underpinned by rigorous
research and/or systematic reviews of the available evidence.

Clinical practice guidelines are evidence based statements that
include recommendations intended to optimise patient care
and assist health care practitioners to make decisions about
appropriate health care for specific clinical circumstances.
Clinical practice guidelines should assist clinicians and patients
in shared decision making¹.

We therefore undertook the following steps:

Antenatal care is the universal health platform designed
to optimise maternal health and fetal development during
pregnancy, and minimise adverse outcomes for all women [1].
Adverse outcomes of pregnancy are sometimes unpredictable,
but we know they are associated with risk factors such as,
smoking, diabetes, hypertension, substance misuse, or
domestic violence. The association between these antenatal
risk factors and the subsequent trajectories of child learning
and development is well documented. For example, obesity,
stress and depression, alcohol misuse and low socioeconomic
status are associated with poor fetal outcomes such as
low birth weight and preterm birth [2-5], which are in turn
associated with poorer physical, cognitive, and adaptive
outcomes [6].

AIM
Our targeted review of the evidence base for antenatal care
addressed questions in four key areas:
1. Quality – universal provision. What clinical best practices
in antenatal care are significantly related to better birth
outcomes and improved child developmental outcomes?
What process indicators can we use to measure and define
these best practices?
2. Quality – targeted provision. Should some populations
of women have targeted provision? Do the best practices
and indicators differ for targeted (versus universal)
provision?

• We developed a list of topics, actions and
recommendations for antenatal clinical practice drawn
from Australia’s NHMRC Clinical Practice Guidelines
for both universal care and high-risk care. We mapped
these items against the guidelines for other regions
and countries with generally similar health systems and
demographics, identifying which were present or absent
in each to produce a comprehensive list of practices
identified as clinically important.
• We then identified existing quality indicators from each
region. The UK’s National Institute of Clinical Excellence
(NICE) Quality Standards and Statements provided the
most substantial list of indicators and the best linkage
to the research literature. We mapped quality indicators
from Australia and the other comparable geographies
against the NICE indicators to identify where efforts
already exist to capture relevant data on quality.
• We then produced a structured list of clinical practices,
and an associated set of quality indicators for universal
use, and for use with high-risk populations (i.e., those
with mental health issues, hypertension or diabetes),
drawing largely from the NICE Quality Standards and
Statements.
• We conducted a separate literature search to examine
the research related to thresholds for antenatal care
related to quantity (that is, the volume of antenatal care
provision required in a given community). The research
in this area is limited and we have based our indicators
on calculations recommended by the World Health
Organisation (WHO).
• We consulted senior domain experts to pressure-test,
validate and/or refine our approach.

3. Quantity. Given universal provision, in what quantity
should antenatal care be available for a given
population?
4. Participation. What are the best evidence-based
indicators of the required participation in antenatal care?

1

Institute of Medicine. Graham R, Mancher M, Wolman DM, Greenfield S, Steinberg E, editors. Clinical practice guidelines we can trust. Washington (DC): National Academies Press, 2011; p2.
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Findings for Antenatal Care
CLINICAL PRACTICE GUIDELINES

QUALITY INDICATORS

We examined six relevant sets of guidelines for clinical
practice in antenatal care:

To populate the quality indicators against our themes we
reviewed the available literature and distilled a list of relevant
documents discussing existing indicators used to monitor
improvements in quality:

• Australia. National Health and Medical Research Council
(NHMRC) - Clinical Practice Guidelines: Antenatal Care –
Module 1 & 2 (2012) [7-8]
• United Kingdom. National Institute of Clinical Excellence
(NICE) – Antenatal Care: routine care for the healthy
pregnant woman (2008) [9]

• National Core Maternity Indicators (Australia) [13]

• United States. Institute for Clinical systems
Improvement (ICSI) – Routine prenatal care (2012) [10]

• WHO - Improving measurement of the quality of maternal,
newborn and child care in health facilities (Europe) [15]

• Australia and NZ. The Royal Australian and New Zealand
College of Obstetricians and Gynaecologists: Standards
of Maternity Care in Australia and New Zealand
(2016) [11]

• A framework for the development of maternal quality
of care indicators (USA) [16]

• Canada. British Columbia Perinatal Health Program
(BCPHP) Obstetric Guideline 19: Maternity Care Pathway
(2010) [12]
• Europe. WHO Regional Office for Europe’s Health
Evidence Network (HEN) – What is the effectiveness of
antenatal care? (2005) [1]
Due to their systematic reviews of approximately 60 aspects of
clinical care, the UK’s NICE Guidelines and Australia’s NHMRC
Antenatal Care Clinical Practice Guidelines had the highest
level of scientific rigour and evidence. They provide a detailed
account of the association between aspects of clinical care,
other risk factors, and adverse pregnancy outcomes.
Collectively, the six sets of guidelines identified 69 different
factors as being clinically relevant to child outcomes. There
was a high degree of commonality across the lists, with 44
universal care factors and 4 high-risk pregnancy factors being
common to almost all lists. We have divided this long list of
factors into five main themes. The quality indicators are then
organised into these themes:
• Provision of care
• Attendance
• Screening and assessment
• Education and awareness
• Fetal monitoring
Appendix A provides a brief summary of the evidence,
organised by theme.

4

• NICE: Quality Statements (UK)
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• New Zealand Maternity Clinical Indicators (NZ) [14]

Of these, the NICE Quality Statements are especially suitable
for our purpose because they include a detailed list of quality
measures for process, structure, and outcomes (rather than
focusing only on outcomes). The measures include indicators
for routine (universal) care indicators, and for high-risk
pregnancies (hypertension, diabetes, and mental health).
Choosing the preliminary list of indicators
Given their relevance, we largely implemented the NICE
measures into our themes, and also drew from Australia’s
National Core Maternity Indicators data (which highlighted
the importance of antenatal visits, and whether the mother is
smoking).
In total, we selected 20 indicators for the quality of universal
care, across the five themes listed above. High-risk patients
(those with mental health issues, hypertension or diabetes)
require tailored metrics. We identified 21 additional (different)
quality indicators relevant to these groups. Appendix B
provides a full list of these indicators.
Expert opinion
We vetted the distilled set of indicators with two senior
Australian ANC experts.
• Professor Jeremy Oats MD. Chair Victorian Consultative
Council on Obstetric and Paediatric Mortality and
Morbidity Professorial Fellow, Melbourne School of
Population and Global Health, University of Melbourne.
• Professor Caroline Homer PhD. Professor of Midwifery,
Centre for Midwifery, Child and Family Health Associate
Dean: International and Development Associate Head,
WHO Collaborating Centre for Nursing, Midwifery and
Health Development, Faculty of Health, University of
Technology Sydney.
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PARTICIPATION INDICATORS
The experts agreed that our approach and list of indicators
were appropriate. They endorsed both the universal and
high-risk indicators, with some minor alterations.
Current Australian indicators
Our research suggests that all the indicators we selected are
important. They provide a way to measure whether antenatal
care is being delivered in accordance with the evidence-based
standards for quality.
Australian perinatal health authorities collect data on only a
small subset of these indicators. Only three of the 20 universal
process indicators, and none of the 21 indicators for high-risk
groups, are collected routinely at a national population level
(although some states and territories do routinely collect more
than the national minimum dataset). The three indicators
routinely collected nationally are [13]:
• Smoking during the first 20 weeks of pregnancy for
all women giving birth
• Smoking after the first 20 weeks of pregnancy for all
women who gave birth, and who reported smoking
during pregnancy
• Antenatal care received in the first trimester for
all women giving birth
Over the next three years, we will test the full list of indicators
we have selected in 10 Australian communities to determine
whether it is viable to collect a more comprehensive set of
ANC metrics, and to understand current outcomes related to
these available metrics.

The literature supports the importance of antenatal care for
all pregnant women. More specifically, there is evidence that
regular antenatal care is associated with better maternal
health and positive child health outcomes – supported clinical
practice from the NICE and Australian Guidelines says that all
women should be seen at least once in the first trimester, and
at least 10 times altogether for the first pregnancy (at least 7
times for subsequent pregnancies).
We will calculate two ANC participation measures for the total
population in any given area:
• Proportion of all pregnant women accessing antenatal
care who are seen at least once in the first trimester
• Proportion of all pregnant women who attend at least
the recommended number of antenatal appointments
(10 for first pregnancy, 7 for subsequent pregnancies).

CONCLUSION
The preliminary indicators we have selected will help identify
gaps and priorities for the delivery of antenatal care in
Australian communities. We will test them in 10 communities
over the next three years to determine which are pragmatic
to collect, resonate with communities, and provide robust
measures to stimulate community and government action.
We will follow a similar path for the other four fundamental
strategies that Restacking the Odds is focusing on - sustained
nurse home visiting, early childhood education and care,
parenting programs, and the early years of school.

QUANTITY INDICATORS
The determination of required quantity of ANC services in a
given community is a function of the size of the population,
the portion of the population participating, and the effort
required to provide the right standard of care. This is largely
a practical consideration, and it is not surprising that the
evidence we reviewed (both peer reviewed and grey literature)
says little about ‘quantity’. The WHO report Service Availability
and Readiness Assessment [17], which focuses mainly on low and
middle income countries, highlighted the importance of two
dimensions:
• Is there sufficient health infrastructure? i.e., ANC facilities,
maternity bed density
• Is there sufficient health workforce? i.e., number of GPs
and midwives
This is a useful distinction, which we have used to design our
preliminary indicators for ANC quantity (see Appendix C).
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APPENDICES
Appendix A: Summary of the evidence relating to best practice antenatal care, and maternal and child outcomes

THEME 1: PROVISION OF CARE
Continuity of care

Women who experience continuity of care are less likely to:
• experience clinic waiting times greater than 15 minutes,
• be admitted to hospital antenatally,
• fail to attend antenatal classes,
• be unable to discuss worries in pregnancy, or
• not feel well-prepared for labour.
Continuity of care may also be associated with:
• less augmentation of labour,
• less use of epidural analgesia,
• fewer episiotomies,
• fewer preterm births, and
• reduced infant mortality.
[18, 19]

THEME 2: ATTENDANCE
Antenatal care appointments

Regular antenatal care in the first trimester (before 14 weeks gestational age) is associated with:
• better maternal health during pregnancy,
• fewer interventions in late pregnancy, and
• positive child health outcomes.
[20]

THEME 3: SCREENING & ASSESSMENT
Blood pressure

Risks associated with high blood pressure during pregnancy include:
• placental abruption,
• superimposed pre-eclampsia,
• fetal loss,
• preterm labour,
• low birth weight,
• perinatal death, and
• gestational diabetes.
[21-23]

Proteinuria

Maternal proteinuria has been strongly associated with preterm birth.
Chronic kidney disease in pregnancy has been associated with:
• pre-eclampsia,
• preterm labour,
• small for gestational age babies, and
• perinatal death.
[24, 25]

Hepatitis B

• Mother-to-child transmission occurs frequently either in the uterus, through placental
leakage, or through exposure to blood or blood-contaminated fluids at or around the time
of birth.
• Research estimates that people who are chronic carriers of HbsAg are 22 times more likely
to die from hepatocellular carcinoma or cirrhosis than noncarriers.
[26, 27]

6
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THEME 3: SCREENING & ASSESSMENT (cont.)
HIV

• Globally, the vast majority of children with AIDS acquire infection through mother-to-child
transmission during pregnancy, during birth, or through breastfeeding.
• Mother-to-child transmission is high among children born to women diagnosed postnatally
(50%) and women diagnosed antenatally who used no interventions.
• Significant association between antiretroviral treatments and intrauterine growth
restriction, congenital abnormalities, or preterm birth.
• Short courses of certain antiretroviral medicines are effective and are not associated with
any safety concerns in the short term.
• Complete avoidance of breastfeeding is effective in preventing mother-to-child
transmission of HIV.
[28-31]

Rubella

Maternal rubella infection can result in:
• spontaneous miscarriage,
• fetal infection,
• stillbirth, or
• fetal growth restriction.
[32]

Syphilis

• Maternal syphilis infection results in congenital infection in at least two-thirds of cases.
• Congenital infection can occur at any stage of maternal disease, including during
incubation, as early as 9–10 weeks of pregnancy, and at any subsequent time during
pregnancy.
• Congenital syphilis is a serious condition that, if not fatal at a young age, can cause
permanent impairment, debilitation and disfigurement.
• Pancreatitis and inflammation of the gastrointestinal tract are common.
[7, 33-36]

Body mass index

Underweight — a low pre-pregnancy BMI is
Obesity — pre-pregnancy BMI ≥30 is also
associated with increased risk of:
linked to:
• preterm birth,
• an inability to initiate breastfeeding,
• small-for-gestational-age babies, and
• postpartum weight retention, and
• increased risk of a low birth weight baby
• increased rate of caesarean birth.
among Aboriginal and Torres Strait Islander
(Australian Health Ministers’ Advisory Counwomen.
cil, 2012; Bodnar, Siega-Riz, Simhan, Himes,
Overweight — pre-pregnancy BMI >25 has been & Abrams, 2010; Chu, Callaghan, et al., 2007;
linked with:
Chu, Kim, et al., 2007; “Hyperglycaemia and
• stillbirth,
Adverse Pregnancy Outcome (HAPO) Study:
• congenital abnormalities,
associations with maternal body mass in• neural tube defects,
dex,” 2010; “Hyperglycemia and Adverse
• preterm birth,
Pregnancy Outcomes,” 2008; Khashan &
• low birth weight,
Kenny, 2009; McDonald, Han, Mulla, & Bey• large-for-gestational-age babies,
ene, 2010; Oddy, De Klerk, Miller, Payne, &
• gestational hypertension,
Bower, 2009; Panaretto et al., 2006; Siega-Riz
• pre-eclampsia,
et al., 2009; Stothard, Tennant, Bell, & Rankin,
• gestational diabetes,
2009; Thornton, Smarkola, Kopacz, & Ishoof,
• postpartum haemorrhage, and
2009; Viswanathan et al., 2008)
• major depressive disorders.
[7, 37-49]
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THEME 3: SCREENING & ASSESSMENT (cont.)
Tobacco smoking

Alcohol consumption

Depression & anxiety

8

High-level evidence identified in the NICE
guidelines indicates a significant association
between smoking in pregnancy and adverse
outcomes, including:
• birth defects including cleft lip and
palate,
• effects on the pregnancy including
perinatal mortality, placental
abruption, preterm premature rupture
of membranes, ectopic pregnancy,
placenta praevia, preterm birth, and
miscarriage,
• effects on the baby, in particular
reduced birth weight (with babies born
to smokers being a consistent 175–200g
smaller than those born to similar non• High-level and/or frequent intake of
alcohol in pregnancy increases the risk
of miscarriage, stillbirth and premature
birth.
• Exposure of the fetus to alcohol may
result in a spectrum of adverse effects,
referred to collectively as fetal alcohol
spectrum disorders (FASD) – issues can
include facial abnormalities, impaired
growth, abnormal function/structure of

smokers), fetal and infant mortality and
sudden infant death syndrome, and
• long-term effects of low birth weight
due to antenatal exposure to tobacco
smoking suggest an increased risk of
coronary heart disease, type 2 diabetes,
and adiposity in adulthood (conflicting
results).
[50-60]

the central nervous system,
developmental, behavioural and
cognitive problems.
• People with FASD experience lifelong
problems, including learning difficulties
and disrupted education, increased
rates of mental illness, drug and alcohol
problems and trouble with the law.
[61-64]

• Depressive episodes can be a reaction to
parenting role, miscarriage, congenital
the pregnancy itself, to associated health
disorders), or as a continuation of a
issues, or to other major life stressors.
pre-pregnancy condition and/or with
They can also be a continuation or
depression. Higher levels of anxiety in
relapse of a pre-pregnancy condition,
pregnancy increase the risk of post-natal
especially among women who stop
depression.
taking medication on confirmation of
[65-68]
pregnancy.
• Anxiety may occur in response to fears
about aspects of the pregnancy (e.g.
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THEME 3: SCREENING & ASSESSMENT (cont.)
Intimate Partner Violence

• Violence poses serious health risks to
pregnant women (including breast and
genital injury, miscarriage, antepartum
haemorrhage and infection, blunt or
penetrating abdominal trauma and
death) and babies (including fetal
fractures, low birth weight, injury,
suppressed immune system).
• Young women exposed to violence
are more likely to have a miscarriage,
stillbirth,

premature birth or termination of
pregnancy than other young women.
• Women exposed to violence during
pregnancy are more likely to develop
depression in the postnatal period
[69-72]

THEME 4: EDUCATION AND AWARENESS
Smoking cessation

• A high-level of evidence, based on systematic reviews and RCTs, shows that smoking
cessation interventions reduce smoking rates in pregnant women.
• Cessation interventions reduce smoking in late pregnancy and reduce incidences of low
birth weight and preterm births, while increasing birth weight.
[73]

Nutrition-related pregnancy
interventions

• Some evidence that intensive antenatal dietary counselling and support is effective in
increasing women’s knowledge about healthy eating and can influence eating behaviours.
[74-77]

THEME 5: FETAL MONITORING
Fetal development & anatomy

Ultrasound between 18–20 weeks:
• sensitivity in detecting structural anomalies increases after 18 weeks gestation,
• detection of structural anomalies before 20 weeks gestation gives women the choice of
terminating the pregnancy, where this is permitted under jurisdictional legislation, and
• reduced number of inductions for ‘prolonged pregnancy’.
[78]

Fetal growth

• Intrauterine growth restriction has been associated with pregnancy related hypertension,
pre-existing diabetes, autoimmune disease, maternal heart disease, toxic exposure to
smoking, alcohol or drugs, malnutrition, living at high altitudes, living in developing
countries, low socioeconomic status, ethnicity, family or prior history of intrauterine
growth restriction, extremes of maternal age, fetal genetic disease, fetal malformations,
multiple gestation, placental anomalies, fetal infection and maternal malaria.
[79]

Screening for fetal
chromosomal abnormalities

• The combined test identifies factors that are known to be associated with fetal
chromosomal abnormalities and that are independent of each other.
[80, 81]

*Research extracted from Australia’s Clinical Practice Guidelines and NICE Guidelines.
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APPENDICES
Appendix B: Quality Indicators

Antenatal care
Mother
Provision of care

Fetus
Screening &
Assessments

Attendance

Education &
Awareness

Fetal Monitoring

QI 11

QI 13

Universal care: Core Indicators
QI 1
% of pregnant women with a
named midwife

QI 2

QI 4

% of pregnant women accessing
% of PW accessing ANC who
antenatal care who are seen at
have a complete record of the
st
least once in the 1 trimester min. set of antenatal test results*

QI 3
% of PW accessing antenatal
care who attend at least the
recommended number of
antenatal appointments – 10 for
st
1 pregnancy, 7 for subsequent
pregnancies

QI 5
% of PW accessing ANC whose
BMI is calculated & recorded

QI 6
% of PW accessing ANC whose
smoking status is recorded

QI 7
% of PW accessing ANC whose
alcohol use is recorded

QI 8
% of PW accessing ANC whose
risk for FV is recorded

QI 9
% of PW identified as at risk of
gestational diabetes at the
booking appointment who are
offered testing for gestational
diabetes

QI 10
% of PW identified as at risk of
gestational diabetes who receive
testing for gestational diabetes

% of PW women booking before
% of PW with a BMI
30 kg/m 2 or ≥ who are offered 14 weeks 2 days who are offered
the combined screening test to
personalised advice from an
appropriately trained person on take place between 10 weeks 0
days and 14 weeks 1 day.
healthy eating and physical
activity

QI 12
% of PW who smoke who are
referred to an evidence-based
stop smoking service

QI 14

% of PW booking between 14
weeks 2 days and 20 weeks 0
days who are offered the
quadruple screening test for
Down's syndrome to take place
between 14 weeks 2 days and 20
weeks 0 days.

QI 15
% of PW booking before 21
weeks who are offered
ultrasound screening for fetal
anomalies to take place between
18 weeks 0 days and 20 weeks 6
days

QI 16
% of PW with a suspected
breech presentation at 36 weeks
or later (until labour begins) who
are referred for confirmatory
ultrasound assessment

QI 17
% of pregnant women with a
confirmed uncomplicated
singleton breech presentation at
36 weeks or later (until labour
begins) who are offered external
cephalic version

QI 18
% of nulliparous & primiparous
PW attending a 40-week
antenatal appointment who are
offered a vaginal examination for
membrane sweeping

QI 19
% of nulliparous & primiparous
PW attending a 41-week
antenatal appointment who are
offered a vaginal examination for
membrane sweeping

QI 20
Abbreviations: QI, Quality indicator; PW, pregnant women; ANC, antenatal care;
BMI, body mass index; FV, family violence
10
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% of PW provided with verbal
and written information
regarding normal fetal
movements during the
antenatal period.
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Antenatal
Antenatal care
care
Mother
Mother
Provision
Provisionofofcare
care

Attendance
Attendance

Fetus
Fetus

Screening
Screening &
&
Assessments
Assessments

Education &
&
Education
Awareness
Awareness

FetalMonitoring
Monitoring
Fetal

QI 11

QI 13

Universal
Universalcare:
care: Core
Core Indicators
QI 1

QI 2

QI 4

% of PW women booking before
% of PW with a BMI
% of pregnant women accessing
% of PW accessing ANC who
30 kg/m 2 or ≥ who are offered 14 weeks 2 days who are offered
antenatal care who are seen at
have for
a complete
record
of
the
Triage
High
Risk
Mothers
st
the combined screening test to
least once in the 1 trimester min. set of antenatal test results*
personalised advice from an
appropriately trained person on take place between 10 weeks 0
Diabetes
Hypertension
Mental
Health
QI 5
QI 3
days and 14 weeks 1 day.
healthy eating and physical
% of PW accessing ANC whose
% of PW accessing antenatal
activity
QI 21 care who attend at least the
QI 33 QI 14
QI 27& recorded
BMI is calculated
12
% of PW who have their risk factors recommended
for pre-eclampsia
%QI
of pregnant
women with
type
diabetesbetween
prescribed
% of
PW1booking
14
number %
ofof women of childbearing potential prescribed
6 health problem% of PW whofolic
identified and recorded at the booking
valproate to treat aQI
mental
acid from
at least 3weeks
months
before
2 days
andconception
20 weeks 0
smoke
who are
antenatalappointment
appointments – 10 for
st
days who are offered the
referred to an evidence-based
1 pregnancy, 7 for subsequent % of PW accessing ANC whose
QI 22
QI 28
QI
34 screening test for
quadruple
smoking status
is recorded
stop smoking service
pregnancies
% of PW at increased risk of pre-eclampsia who are
% of PW with a previous severe mental health problem % of pregnant women with
typesyndrome
2 diabetestoprescribed
Down's
take place
QI 7problem who are given
offered a prescription of 75 mg of aspirin (unless
or any current mental health
folic acid from at leastbetween
3 months14before
weeksconception.
2 days and 20
contraindicated) to take daily from 12 weeks until birth information%atoftheir
booking
appointment
about
how
PW accessing ANC whose
weeks 0 days.
their mental health
problem
and its treatment might
alcohol
use is recorded
QI 23
QI 35 QI 15
affect them or their baby
QI 8
% of PW with severe hypertension who are admitted for
Proportion of women with pre-existing diabetes who
% of PW booking before 21
QI 29ANC whose
a full assessment, carried out by a healthcare
are seen by members of the joint diabetes and
% of PW accessing
weeks
are pregnancy
offered
professional trained in managing hypertensive
antenatal
care
team
within
4 weekwho
of their
% of routine antenatal
risk for and
FV ispostnatal
recordedcontacts at which
disorders in pregnancy
beingultrasound
confirmed screening for fetal
woman are asked about their emotional wellbeing by a
anomalies to take place between
QIprofessional
9
healthcare
18
QI 24
QIweeks
36 0 days and 20 weeks 6
% of PW identified as at risk of
days
30 at the
gestationalQI
diabetes
% of PW with a diagnosis of pre-eclampsia who are
Proportion of pregnant women with
pre-existing
admitted to hospital.
appointment
who are
Proportion booking
of women
with a suspected
mental health
diabetes who have their HbA1c levels measured at
QI 16
testing
for gestational
problem inoffered
pregnancy
or within
12 months of giving
their booking appointment
% of PW with a suspected
QI 25
birth who receive a comprehensive
mental health
diabetes
breech
% of hospitalised women with pre-eclampsia who are
QI 37presentation at 36 weeks
assessment
or later
(until
labour
begins) who
QI 10
monitored daily
Proportion of pregnant
women
with
pre-existing
are referred
forbooking
confirmatory
QI 31as at risk of
diabetes who are referred
at their
% of PW identified
ultrasound
assessment
QI 26
appointment for retinal
assessment
% of women
referred diabetes
for psychological
interventions in
gestational
who receive
Women with pre-eclampsia have an agreed consultant pregnancy testing
or within
months ofdiabetes
giving birth who are
for12gestational
obstetrician-led plan for the timing and mode of birth
QI 38 QI 17
assessed for treatment within 2 weeks of referral
% diabetes
of pregnant
with a
documented in their notes
% of PW with pre-existing
whowomen
have a retinal
uncomplicated
QI 32
assessment in the firstconfirmed
3 months of
pregnancy
singleton breech presentation at
% of women assessed as appropriate for psychological
36 weeks
QI
39 or later (until labour
interventions in pregnancy or within 12 months of
who are offered
external
% of women diagnosedbegins)
with gestational
diabetes
who
giving birth who start psychological interventions
versionand
are seen by members of thecephalic
joint diabetes
within 4 weeks of assessment
antenatal care team within 1 week of diagnosis

% of pregnant women with a
named midwife

QI 18
% of40
nulliparous & primiparous
QI

PW attending
a 40-week
Proportion of pregnant women
with diabetes
who
antenatal
have an appropriate
blood appointment
glucose meterwho are
offered a vaginal examination for
membrane sweeping
QI 41
Proportion of pregnant women with diabetes who are
QItesting
19 strips
prescribed enough blood glucose
% of nulliparous & primiparous
PW attending a 41-week
antenatal appointment who are
offered a vaginal examination for
membrane sweeping

QI 20

Abbreviations: QI, Quality indicator; PW, pregnant women; ANC, antenatal care

% of PW provided with verbal
and written information
regarding normal fetal
movements during the
antenatal period.
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APPENDICES
Appendix C: Quantity and Participation Indicators

Quantity
Health Infrastructure

Participation
Health Workforce

Indicator 1
Indicator 3
Facility Density
General Practitioner Density
Number of ANC facilities per Number per 10 000 women
10 000 women of
of child-bearing age
child-bearing age
Indicator 2
Maternity Bed Density
Number per 1000 pregnant
women*

Indicator 4
Midwife Density
Number per 10 000 women
of child-bearing age
Indicator 5
Obstetrics and gynaecology
Density
Number per 10 000 women
of child-bearing age

Attendance
Indicator 6
Proportion of pregnant women accessing antenatal care
who are seen at least once in the 1st trimester
Indicator 7
Proportion of pregnant accessing antenatal care who
attend at least the recommended number of antenatal
st
appointments – 10 for 1 pregnancy, 7 for subsequent
pregnancies
Indicator 8
Proportion of pregnant women in a disadvantaged area
accessing antenatal care who are seen at least once in the
1st trimester
Indicator 9
Proportion of pregnant women in a disadvantaged area
accessing antenatal care who attend at least the
recommended number of antenatal appointments – 10 for
st
1 pregnancy, 7 for subsequent pregnancies

Appendix D: Calculating Maternity Bed Density
Maternity bed density: based upon the assumption that (a) there should be sufficient beds for all pregnant women, (b) an
occupancy rate of 80% (to account for the uneven spread of demand over time), and (c) a mean duration of stay of 3 days: the target
should be (1000/0.80) x (3/365) = 10 per 1,000 pregnant women. The indicator is scored as n/10 x 100% (maximum 100), where n is
the number of maternity beds per 1,000 pregnant women.
An estimation for the number of pregnant women in the population can be derived from the CBR (crude birth rate) for the country/
region of interest and the following equations:
A = estimated number of live births = (CBR per 1000 × total population)
B = estimated live births expected per month = (A / 12)
C = estimated number of pregnancies ending in stillbirths or miscarriages = (A × 0.15)
D = estimated pregnancies expected in the year = (A + C)
E = estimated number of women pregnant in a given month = (0.70 × D)
F = estimated % of total population who are pregnant at a given period = (E / total population × 100).

12

RESTACKING THE ODDS | ANTENATAL CARE

APRIL 2018

REFERENCES
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Di Mario, S., V. Basevi, G. Gori & D. Spettoli. (2005.). What
is the effectiveness of antenatal care? (Supplement)
Retrieved from Copenhagen.
Yu, Z., S. Han, J. Zhu, X. Sun, C. Ji & X. Guo. (2013). PrePregnancy Body Mass Index in Relation to Infant Birth
Weight and Offspring Overweight/Obesity: A Systematic
Review and Meta-Analysis. PloS One, 8(4), e61627.
doi:10.1371/journal.pone.0061627.
Dole, N., D.A. Savitz, I. Hertz-Picciotto, A.M. Siega-Riz,
M.J. McMahon & P. Buekens. (2003). Maternal Stress and
Preterm Birth. American Journal of Epidemiology, 157(1),
14-24. doi:10.1093/aje/kwf176.
Thompson, J.M.D., L.M. Irgens, S. Rasmussen & A.K.
Daltveit. (2006). Secular trends in socio-economic status
and the implications for preterm birth. Paediatric and
Perinatal Epidemiology, 20(3), 182-187. doi:10.1111/j.13653016.2006.00711.x.
Sokol, R.J., J.J. Janisse, J.M. Louis, B.N. Bailey, J. Ager, S.W.
Jacobson, et al. (2007). Extreme Prematurity: An AlcoholRelated Birth Effect. Alcoholism: Clinical and Experimental
Research, 31(6), 1031-1037. doi:10.1111/j.15300277.2007.00384.x.
Anderson, P., L.W. Doyle & G. and the Victorian Infant
Collaborative Study. (2003). Neurobehavioral outcomes
of school-age children born extremely low birth weight
or very preterm in the 1990s. JAMA, 289(24), 3264-3272.
doi:10.1001/jama.289.24.3264.
Australian Health Ministers’ Advisory Council. (2012).
Clinical Practice Guidelines: Antenatal Care – Module 1.
Retrieved from Australian Government Department of
Health and Ageing, Canberra: http://www.health.gov.au/
antenatal.
Australian Health Ministers’ Advisory Council, Clinical
Practice Guidelines: Antenatal Care – Module 2. 2012.:
Australian Government Department of Health and Ageing,
Canberra. http://www.health.gov.au/antenatal.
National Collaborating Centre for Women’s and Children’s
Health. (2008). Antenatal care: routine care for the healthy
pregnant woman. Retrieved from UK.
Akkerman, D., L. Clleland, G. Croft, K. Eskuchen, C. Heim,
. , A. Levine, et al. Routine prenatal care. Bloomington:
Institute for Clinical Systems Improvement (ICSI). 2012
[cited 2016. 11 August ].
The Royal Australian and New Zealand College of
Obstetricians and Gynaecologists. (2016). Standards of
Maternty Care in Australia and New Zealand. Retrieved
from East Melbourne, Australia.
BC Perinatal Health Program. (2010). BCPHP Obstetric
Guideline 19: Maternity Care Pathway. Retrieved from
Vancouver, Canada.
Australian Institute of Health and Welfare. (2016). National
core maternity indicators—stage 3 and 4: results from
2010–2013. Retrieved from Cat. no. PER 84. Canberra:
AIHW.
Ministry of Health. (2011). New Zealand Maternity
Standards: A set of standards to guide the planning,
funding and monitoring of maternity services by the
Ministry of Health and District Health Boards. Retrieved
from Wellington.

15. World Health Organisation. (2013). Consultation on
Improving measurement of the quality of maternal,
newborn and child care in health facilities. . Retrieved from
Ferney Voltaire, France.
16. Korst, L.M., K.D. Gregory, M.C. Lu, C. Reyes, C.J. Hobel &
G.F. Chavez. (2005). A framework for the development of
maternal quality of care indicators. Maternal and Child
Health Journal, 9(3), 317-341. doi:10.1007/s10995-0050001-y.
17. World Health Organisation. (2013). Service Availability
and Readiness Assessment (SARA): An annual monitoring
system for service delivery. Retrieved from Geneva,
Switzerland.
18. Sandall, J., H. Soltani, S. Gates, A. Shennan & D. Devane.
(2016). Midwife-led continuity models versus other models
of care for childbearing women. Cochrane Database of
Systematic Reviews(4). doi:10.1002/14651858.CD004667.
pub5.
19. Hodnett, E.D. (2000). Continuity of caregivers for care
during pregnancy and childbirth. Cochrane Database of
Systematic Reviews(2), Cd000062. doi:10.1002/14651858.
cd000062.
20. Australian Institute of Health and Welfare, Australia’s
mothers and babies 2013., in Perinatal statistics series no.
31. Cat no. PER 72. 2015: Canberra: AIHW.
21. Jain, L. (1997). Effect of pregnancy-induced and chronic
hypertension on pregnancy outcome. Journal of
Perinatology, 17(6), 425-7.
22. Sibai, B.M. (2002). Chronic hypertension in pregnancy.
Obstetrics and Gynecology, 100(2), 369-77.
23. Hedderson, M.M. & A. Ferrara. (2008). High blood pressure
before and during early pregnancy is associated with an
increased risk of gestational diabetes mellitus. Diabetes
Care, 31(12), 2362-7. doi:10.2337/dc08-1193.
24. Franceschini, N., D.A. Savitz, J.S. Kaufman & J.M. Thorp.
(2005). Maternal urine albumin excretion and pregnancy
outcome. American Journal of Kidney Diseases, 45(6),
1010-8.
25. Bramham, K., A.L. Briley, P.T. Seed, L. Poston, A.H.
Shennan & L.C. Chappell. (2011). Pregnancy outcome
in women with chronic kidney disease: a prospective
cohort study. Reproductive Sciences, 18(7), 623-30.
doi:10.1177/1933719110395403.
26. Lee, C., Y. Gong, J. Brok, E.H. Boxall & C. Gluud. (2006).
Hepatitis B immunisation for newborn infants of
hepatitis B surface antigen-positive mothers. The
Cochrane database of systematic reviews,(2), Cd004790.
doi:10.1002/14651858.CD004790.pub2.
27. Beasley, R.P. & L.Y. Hwang, Epidemiology of hepatocellular
carcinoma, in Viral Hepatitis and Liver Disease, V.G.e. al,
Editor. 1984, Grune and Stratton: Orlando, Florida. p.
209–24.
28. Siegfried, N., L. van der Merwe, P. Brocklehurst & T. Sint,
Antiretroviral for reducing the risk of mother-to-child
transmission of HIV infection. Vol. 7. 2011. CD003510.
29. Briand, N., L. Mandelbrot, J. Le Chenadec, R. Tubiana,
J.P. Teglas, A. Faye, et al. (2009). No relation between
in-utero exposure to HAART and intrauterine growth

RESTACKING THE ODDS | ANTENATAL CARE

13

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

14

retardation. AIDS,, 23(10), 1235-43. doi:10.1097/
QAD.0b013e32832be0df.
Townsend, C.L., B.A. Willey, M. Cortina-Borja, C.S. Peckham
& P.A. Tookey. (2009). Antiretroviral therapy and congenital
abnormalities in infants born to HIV-infected women
in the UK and Ireland, 1990-2007. AIDS,, 23(4), 519-24.
doi:10.1097/QAD.0b013e328326ca8e.
Kourtis, A.P., C.H. Schmid, D.J. Jamieson & J. Lau. (2007). Use
of antiretroviral therapy in pregnant HIV-infected women
and the risk of premature delivery: a meta-analysis. AIDS,,
21(5), 607-15. doi:10.1097/QAD.0b013e32802ef2f6.
Reef, S.E., S. Plotkin, J.F. Cordero, M. Katz, L. Cooper,
B. Schwartz, et al. (2000). Preparing for elimination
of congenital Rubella syndrome (CRS): summary of a
workshop on CRS elimination in the United States. Clinical
Infectious Diseases, 31(1), 85-95. doi:10.1086/313928.
Zenker, P.N. & R.T. Rolfs. (1990). Treatment of syphilis, 1989.
Reviews of Infectious Diseases, 12 Suppl 6, S590-609.
Chakraborty, R. & S. Luck. (2008). Syphilis is on the increase:
the implications for child health. Archives of Disease in
Childhood, 93(2), 105-9. doi:10.1136/adc.2006.103515.
Woods, C.R. (2005). Syphilis in children: congenital and
acquired. Seminars in Pediatric Infectious Diseases, 16(4),
245-57. doi:10.1053/j.spid.2005.06.005.
Doroshenko, A., J. Sherrard & A.J. Pollard. (2006). Syphilis
in pregnancy and the neonatal period. International
Journal of STD and AIDS, 17(4), 221-7; quiz 228.
doi:10.1258/095646206776253354.
Panaretto, K., H. Lee, M. Mitchell, S. Larkins, V. Manessis,
P. Buettner, et al. (2006). Risk factors for preterm, low
birth weight and small for gestational age birth in urban
Aboriginal and Torres Strait Islander women in Townsville.
Australian and New Zealand Journal of Public Health, 30(2),
163-70.
Siega-Riz, A.M., M. Viswanathan, M.K. Moos, A. Deierlein,
S. Mumford, J. Knaack, et al. (2009). A systematic review
of outcomes of maternal weight gain according to the
Institute of Medicine recommendations: birthweight,
fetal growth, and postpartum weight retention. American
Journal of Obstetrics and Gynecology, 201(4), 339.e1-14.
doi:10.1016/j.ajog.2009.07.002.
Khashan, A.S. & L.C. Kenny. (2009). The effects of maternal
body mass index on pregnancy outcome. European
Journal of Epidemiology, 24(11), 697-705. doi:10.1007/
s10654-009-9375-2.
Chu, S.Y., S.Y. Kim, J. Lau, C.H. Schmid, P.M. Dietz,
W.M. Callaghan, et al. (2007). Maternal obesity and
risk of stillbirth: a metaanalysis. American Journal of
Obstetrics and Gynecology, 197(3), 223-8. doi:10.1016/j.
ajog.2007.03.027.
Chu, S.Y., W.M. Callaghan, S.Y. Kim, C.H. Schmid, J. Lau,
L.J. England, et al. (2007). Maternal obesity and risk of
gestational diabetes mellitus. Diabetes Care, 30(8), 2070-6.
doi:10.2337/dc06-2559a.
Oddy, W.H., N.H. De Klerk, M. Miller, J. Payne & C. Bower.
(2009). Association of maternal pre-pregnancy weight
with birth defects: evidence from a case-control study in
Western Australia. Australian and New Zealand Journal

RESTACKING THE ODDS | ANTENATAL CARE

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

of Obstetrics and Gynaecology, 49(1), 11-5. doi:10.1111/
j.1479-828X.2008.00934.x.
Stothard, K.J., P.W. Tennant, R. Bell & J. Rankin. (2009).
Maternal overweight and obesity and the risk of congenital
anomalies: a systematic review and meta-analysis. JAMA,
301(6), 636-50. doi:10.1001/jama.2009.113.
McDonald, S.D., Z. Han, S. Mulla & J. Beyene. (2010).
Overweight and obesity in mothers and risk of preterm
birth and low birth weight infants: systematic review and
meta-analyses. BMJ, 341.
(2008). Hyperglycemia and Adverse Pregnancy Outcomes.
New England Journal of Medicine, 358(19), 1991-2002.
doi:10.1056/NEJMoa0707943.
(2010). Hyperglycaemia and Adverse Pregnancy Outcome
(HAPO) Study: associations with maternal body mass
index. BJOG: An International Journal of Obstetrics
and Gynaecology, 117(5), 575-84. doi:10.1111/j.14710528.2009.02486.x.
Bodnar, L.M., A.M. Siega-Riz, H.N. Simhan, K.P. Himes & B.
Abrams. (2010). Severe obesity, gestational weight gain,
and adverse birth outcomes. American Journal of Clinical
Nutrition, 91(6), 1642-8. doi:10.3945/ajcn.2009.29008.
Viswanathan, M., A.M. Siega-Riz, M.K. Moos, A. Deierlein,
S. Mumford, J. Knaack, et al. (2008). Outcomes of maternal
weight gain. Evid Rep Technol Assess (Full Rep)(168), 1-223.
Thornton, Y.S., C. Smarkola, S.M. Kopacz & S.B. Ishoof.
(2009). Perinatal outcomes in nutritionally monitored
obese pregnant women: a randomized clinical trial. Journal
of the National Medical Association, 101(6), 569-77.
Wyszynski, D.F., D.L. Duffy & T.H. Beaty. (1997). Maternal
cigarette smoking and oral clefts: a meta-analysis.
Cleft Palate-Craniofacial Journal, 34(3), 206-10.
doi:10.1597/1545-1569(1997)034<0206:mcsaoc>2.3.co;2
DiFranza, J.R. & R.A. Lew. (1995). Effect of maternal cigarette
smoking on pregnancy complications and sudden infant
death syndrome. Journal of Family Practice, 40(4), 385-94
Ananth, C.V., J.C. Smulian & A.M. Vintzileos. (1999).
Incidence of placental abruption in relation to cigarette
smoking and hypertensive disorders during pregnancy:
a meta-analysis of observational studies. Obstetrics and
Gynecology, 93(4), 622-8.
Castles, A., E.K. Adams, C.L. Melvin, C. Kelsch & M.L. Boulton.
(1999). Effects of smoking during pregnancy. Five metaanalyses. American Journal of Preventive Medicine, 16(3),
208-15.
Shah, N.R. & M.B. Bracken. (2000). A systematic review and
meta-analysis of prospective studies on the association
between maternal cigarette smoking and preterm delivery.
American Journal of Obstetrics and Gynecology, 182(2),
465-72.
Clausson, B., S. Cnattingius & O. Axelsson. (1998). Preterm
and term births of small for gestational age infants: a
population-based study of risk factors among nulliparous
women. British Journal of Obstetrics and Gynaecology,
105(9), 1011-7.
Raymond, E.G., S. Cnattingius & J.L. Kiely. (1994). Effects of
maternal age, parity, and smoking on the risk of stillbirth.
British Journal of Obstetrics and Gynaecology, 101(4), 301-6.

APRIL 2018

57. Kleinman, J.C., M.B. Pierre, Jr., J.H. Madans, G.H. Land & W.F.
Schramm. (1988). The effects of maternal smoking on fetal
and infant mortality. American Journal of Epidemiology,
127(2), 274-82.
58. Faden, V.B. & B.I. Graubard. (2000). Maternal substance use
during pregnancy and developmental outcome at age
three. Journal of Substance Abuse, 12(4), 329-40.
59. Gorog, K., S. Pattenden, T. Antova, E. Niciu, P. Rudnai,
S. Scholtens, et al. (2011). Maternal smoking during
pregnancy and childhood obesity: results from the CESAR
Study. Matern Child Health J, 15(7), 985-92. doi:10.1007/
s10995-009-0543-5.
60. Gluckman, P.D., M.A. Hanson, C. Cooper & K.L. Thornburg.
(2008). Effect of in utero and early-life conditions on adult
health and disease. New England Journal of Medicine,
359(1), 61-73. doi:10.1056/NEJMra0708473.
61. O’Leary, C.M. (2004). Fetal alcohol syndrome: diagnosis,
epidemiology, and developmental outcomes. Journal of
Paediatrics and Child Health, 40(1-2), 2-7.
62. Hoyme, H.E., P.A. May, W.O. Kalberg, P. Kodituwakku, J.P.
Gossage, P.M. Trujillo, et al. (2005). A practical clinical
approach to diagnosis of fetal alcohol spectrum disorders:
clarification of the 1996 institute of medicine criteria.
Pediatrics, 115(1), 39-47. doi:10.1542/peds.2004-0259.
63. Astley, S.J. & S.K. Clarren. (2000). Diagnosing the full
spectrum of fetal alcohol-exposed individuals: introducing
the 4-digit diagnostic code. Alcohol and Alcoholism, 35(4),
400-10.
64. Streissguth, A.P., F.L. Bookstein, H.M. Barr, P.D. Sampson,
K. O’Malley & J.K. Young. (2004). Risk factors for adverse
life outcomes in fetal alcohol syndrome and fetal alcohol
effects. Journal of Developmental and Behavioral
Pediatrics, 25(4), 228-38.
65. Austin, M.P., S. Kildea & E. Sullivan. (2007). Maternal
mortality and psychiatric morbidity in the perinatal
period: challenges and opportunities for prevention in
the Australian setting. Medical Journal of Australia, 186(7),
364-7.
66. Oates, M.R. (2006). Perinatal psychiatric syndromes: clinical
features. Psychiatry, 5(1), 5-9. doi:https://doi.org/10.1383/
psyt.2006.5.1.5.
67. Henshaw, C. (2004). Perinatal psychiatry. Medicine, 32(8),
42-43. doi:https://doi.org/10.1383/medc.32.8.42.43172.
68. Austin, M.P. & S.R. Priest. (2005). Clinical issues in perinatal
mental health: new developments in the detection and
treatment of perinatal mood and anxiety disorders. Acta
Psychiatrica Scandinavica, 112(2), 97-104. doi:10.1111/
j.1600-0447.2005.00549.x.
69. Walsh, D.-A., The Hidden Experience of Violence during
Pregnancy: A Study of 400 Pregnant Australian Women.
Vol. 14. 2008.
70. Taft, A.J., L.F. Watson & C. Lee. (2004). Violence against
young Australian women and association with
reproductive events: a cross-sectional analysis of a national
population sample. Australian and New Zealand Journal of
Public Health, 28(4), 324-9.
71. Mezey, G., L. Bacchus, S. Bewley & S. White. (2005).
Domestic violence, lifetime trauma and psychological

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

health of childbearing women. BJOG: An International
Journal of Obstetrics and Gynaecology, 112(2), 197-204.
doi:10.1111/j.1471-0528.2004.00307.x.
Bacchus, L., G. Mezey & S. Bewley. (2003). Experiences of
seeking help from health professionals in a sample of
women who experienced domestic violence. Health Soc
Care Community, 11(1), 10-8.
Lumley, J., C. Chamberlain, T. Dowswell, S. Oliver, L. Oakley
& L. Watson. (2009). Interventions for promoting smoking
cessation during pregnancy. Cochrane Database of
Systematic Reviews(3), Cd001055. doi:10.1002/14651858.
CD001055.pub3.
Streuling, I., A. Beyerlein & R. von Kries. (2010). Can
gestational weight gain be modified by increasing
physical activity and diet counseling? A meta-analysis of
interventional trials. American Journal of Clinical Nutrition,
92(4), 678-87. doi:10.3945/ajcn.2010.29363.
Dodd, J.M., R.M. Grivell, C.A. Crowther & J.S. Robinson.
(2010). Antenatal interventions for overweight or obese
pregnant women: a systematic review of randomised
trials. BJOG: An International Journal of Obstetrics and
Gynaecology, 117(11), 1316-26. doi:10.1111/j.14710528.2010.02540.x.
Jeffries, K., A. Shub, S.P. Walker, R. Hiscock & M. Permezel.
(2009). Reducing excessive weight gain in pregnancy: a
randomised controlled trial. Medical Journal of Australia,
191(8), 429-33.
Ronnberg, A.K. & K. Nilsson. (2010). Interventions during
pregnancy to reduce excessive gestational weight gain:
a systematic review assessing current clinical evidence
using the Grading of Recommendations, Assessment,
Development and Evaluation (GRADE) system. BJOG:
An International Journal of Obstetrics and Gynaecology,
117(11), 1327-34. doi:10.1111/j.1471-0528.2010.02619.x.
Cargill, Y. & L. Morin. (2009). Content of a complete routine
second trimester obstetrical ultrasound examination and
report. Journal of Obstetrics and Gynaecology Canada.
Journal d’Obstétrique et Gynécologie du Canada, 31(3),
272-275. doi:10.1016/s1701-2163(16)34127-5.
Sabogal, J.C. & S. Weiner, Chapter 39 Fetal growth
restriction, in Maternal Fetal Evidence Based Guidelines, V.
Berghella, Editor. 2009, Informa Healthcare: 287.
Nicolaides, K.H. (2004). Nuchal translucency and other
first-trimester sonographic markers of chromosomal
abnormalities. American Journal of Obstetrics and
Gynecology, 191(1), 45-67.
Alexioy, E., E. Alexioy, E. Trakakis, D. Kassanos, G.
Farmakidis, A. Kondylios, et al. (2009). Predictive value of
increased nuchal translucency as a screening test for the
detection of fetal chromosomal abnormalities. Journal
of Maternal-Fetal & Neonatal Medicine, 22(10), 857-62.
doi:10.1080/14767050902994572.

RESTACKING THE ODDS | ANTENATAL CARE

15

THE TEAM
Restacking the Odds is a collaboration between three organisations, each with relevant and distinctive skills and
resources:
Murdoch Children’s Research Institute (MCRI) is an independent medical research institute. MCRI’s research covers
the breadth of health and medical research from basic science through to clinical sciences and population health.
MCRI is committed to giving all children the opportunity to have a happy and fulfilled life.
Prof Sharon Goldfeld – Deputy Director Centre for Community Child Health and Co-group leader Policy,

Equity,

and Translation, Royal Children’s Hospital and Murdoch Children’s Research Institute
Dr Carly Molloy – Research Officer and Project Manager, Murdoch Children’s Research Institute
Social Ventures Australia (SVA) supports partners across sectors to increase their social impact. SVA helps business,
government and philanthropists to be more effective funders and social purpose organisations to be more effective at
delivering services.
Nicholas Perini – Principal, SVA Consulting
Bain & Company is one of the world’s leading management consulting firms. Bain works with executives and
organisations to help them make better decisions, convert those decisions into actions, and deliver sustainable
success.
Chris Harrop – Partner, and member of Bain’s worldwide Board of Directors
Suggested citation: Molloy C., Goldfeld S., Harrop C., Perini N. Restacking the Odds: Antenatal care: An evidence-based review of the relevant
measures to assess quality, quantity, and participation. Melbourne, Australia, 2018.

