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Glossary of terms

Acidaemia Increased acidity of the blood caused by an increased concentration
of hydrogen ions and measured by pH.

Amniotic fluid The fluid that surrounds the fetus within the amniotic sac.

Antenatal The period of the pregnancy before birth

Antepartum Before the onset of labour.

Apgar score A system to assess the status of the baby after birth. The Apgar score

is recorded at 1 minute and 5 minutes after birth and is based on the
following five variables: heart rate, respiratory effort, muscle tone,
reflex irritability and colour, with a maximum score of 10.

Body mass index (BMI) = A person's weight in kilograms divided by the square of height in

meters.
Cardiotocography The electronic monitoring of the fetal heart rate (cardio) and of
(CTG) uterine contractions (toco). The fetal heart rate is recorded by means

of either an external ultrasonic abdominal transducer or a fetal scalp
electrode. Uterine contractions are recorded by means of an
abdominal pressure transducer. The recordings are graphically
represented over time.

Congenital anomaly A structural malformation, chromosomal abnormality, genetic
syndrome or metabolic disorder which is present from birth.

Customised birthweight Using a weight reference for the baby that is individualised
(customised), and not based on population averages. Factors shown
to be predictive of birthweight are maternal height and weight,
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Flow cytometry A test used to detect FMH by differentiating fetal and maternal blood
cells.

Gestation The time from conception to birth. The duration of gestation is
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1. Purpose of this guideline
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2. Summary of clinical practice recommendations and care pathway
2.1 Recommendations for fetal movement monitoring

. Evidence level
Recommendations
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Recommendations

Evidence level
and references*

Recommendation
grade*

Recommendation 6

Clinical assessment of a woman with DFM should include review of

symphysis-fundal height measurements. v
Recommendation 7
a. ACTG should be performed to exclude immediate fetal -3 c

compromise. 13,16, 18
b. Further evaluation is recommended for women with any

abnormal CTG pattern. Vv
Recommendation 8
Ultrasound scan assessment for fetal biometry and amniotic fluid -3 B
volume should be considered as part of the preliminary 4.6,13, 16, 18, 19
investigation of a woman reporting DFM.
Recommendation 9
Ultrasound scan assessment should include evaluation of fetal -2 C
morphology if this has not already been performed. 13
Recommendation 10
Where an ultrasound scan assessment for DFM is indicated, the Vv
timeframe to perform this investigation will be guided by the
clinical circumstances and availability of appropriate expertise.
Recommendation 11
Testing for fetal to maternal haemorrhage should be considered in | % v
the preliminary investigation of women with DFM.
Recommendation 12
In the presence of a normal clinical assessment (including a CTG 2 Vv

and ultrasound), if maternal concern of DFM persists, specialist
medical opinion should be sought and further management should
be individualised.
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2.3
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2.4 Clinical practice points for women presenting with decreased fetal movements from 28
weeks’ gestation
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3. Background

3.1 Maternal perception of fetal movement and adverse events

Maternal perception of fetal movement has long been used as an indicator of fetal wellbeing and
vitality?2. The quality and timing of fetal movements reflects neurobehavioural development and
maturation of the fetus, and follows a general pattern with advancing gestation? 2, Maternal
perception of fetal movement tends to commence from 16 to 20 weeks gestation?®, with these first
movements described as a “flutter”, “butterflies” or “bubbles™?*. As pregnancy progresses,
description of movements changes to reflect increasing strength, more complex limb and trunk
movements and greater frequency?. In a qualitative study of 40 women within 2 weeks of delivery
of uncomplicated pregnancies, 39 of the women described the fetal movements at this stage as
“strong and powerful”, and half described the fetal movements as “large”? 27,

Studies conducted on the correlation between maternal perception of fetal movements and fetal
movements seen on ultrasound scans demonstrated large variations, with correlation rates between
maternal perception and actual fetal movement ranging from 16-90%2%3L, This variation may be
related to a number of factors, including fetal size, specific movement patterns of the baby?°,
gestational age, amniotic fluid volume, medications, fetal sleep state, anterior placentation, smoking
and parity®>35, Whilst the type of fetal movements may change as pregnancy advances in the third
trimester, evidence does not support that the number of fetal movements decreases as pregnancy
advances or prior to the onset of labour®®.

Other considerations that complicate the interpretation of fetal health based on the number of fetal
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prospective, population-based study in Norway reported a fetal death rate in women who had a live
fetus at time of presentation with DFM was 8.2 per 1000, compared to 2.9 per 1000 in the general
population®.

3.2 Perinatal mortality in Australia and New Zealand

Stillbirth affects over 2,500 families per year across Australia and New Zealand™ 2. One baby is
stillborn for every 142 births across Australia®. Fetal death rates have failed to show any significant
reduction for more than a decade®, while the decline in perinatal and neonatal mortality rates in
high income countries is largely attributed to advances in neonatal care®®.

Both Australia and New Zealand report fetal deaths from 20 weeks (or weight of = 400 grams if
gestation unknown), and neonatal deaths up to 28 days after birth. In Australia, this is reported as a
perinatal mortality rate and in New Zealand it is reported as a perinatal related mortality rate.

Based on 2014 data from the National Perinatal Statistics Unit in Australia, there were 312,548 births
and 2,986 perinatal deaths in Australia, giving a perinatal mortality rate (PMR) of 9.6 per 1000
births®. Perinatal mortality comprised 2,200 stillbirths and 786 neonatal deaths, giving a stillbirth
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considered an important part of routine antenatal care, the definition of alarm limits, the level of
clinical assessment and the follow-up of women presenting with DFM varied widely.

These findings are consistent with other similar surveys from the UK’” and Norway®*. Variation in
clinical practice was also confirmed in another Australian study?. In this clinical audit of practice
across six public hospitals in Queensland, 6-8% of pregnant women reported concern about DFM.
Whilst the majority of these women were investigated by CTG, the use of ultrasound scan in the
initial assessment of these women varied widely amongst clinicians.

Contributing factors relating to suboptimal care account for 30-50% of stillbirths and neonatal
deaths®® 878, A number of studies in Norway identified that an inappropriate response to maternal
perception of DFM was a common factor contributing to stillbirths’®°, Prolonged DFM (>24 hours)
as well as sudden loss of fetal movements was shown in 47%-64% of all stillbirths®82, Stillbirths
which are preceded by a decrease in fetal activity form an important group on which to focus future
research and prevention strategies towards reducing stillbirth rates.

3.4 Investigations of DFM prior to 28 weeks’ gestation
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preference. The review authors concluded that there was not enough evidence to recommend or not
recommend formal fetal movement counting for all women or for women at increased risk of
adverse pregnancy outcomes, and recommended further research in this area.

The large trial by Grant et al*® contributing largely to the Cochrane Review findings, however,
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6. Which investigations should be undertaken for DFM?

6.1 Fetal heart rate monitoring

Recommendations

Evidence level
and references

Recommendation
grade

Recommendation 4

a. When a woman reports DFM, assessment of the woman and
her fetus should be undertaken as soon as possible.9tu4 3e
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not be associated with fetal compromise. For example, a “flat” FHR pattern showing reduced
variability (<5bpm) may be present during the sleep cycle of a healthy fetus but is more likely to be
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to DFM. A prospective cohort study of 305 women reporting DFM found that of the 67 pregnancies
with poor perinatal outcomes, 4 were identified by CTG, 20 by ultrasound assessment of fetal
growth, amniotic fluid volume and umbilical artery Doppler, and a further 24 were identified by low
hPL level in the absence of any other abnormality*.

In a prospective cohort study of 3014 women with DFM%, detection of an abnormality using
ultrasound (FGR, reduced amniotic fluid volume or fetal abnormality) was reported in 11.6%. The
CTG in this study was abnormal in only 3.2% of cases and an abnormal umbilical artery Doppler was
noted in 1.9%.

A recent Cochrane Review comprising 18 studies and over 10,000 women concluded that the use of
Doppler ultrasound of the fetal umbilical artery in high-risk pregnancies reduced the risk of perinatal
deaths and resulted in fewer obstetric interventions'®. However, the review cautioned that current
evidence was not of high quality and further studies were required.

In a Norwegian study®3, an investigation protocol of CTG and ultrasound scan was used in the
management of women reporting DFM. The study recommended that both investigations should be
performed within 2 hours if women reported no fetal movements and within 12 hours if they
reported decreased fetal movements. In this study, the ultrasound scan was conducted to assess
fetal biometry, amniotic fluid volume, and fetal anatomy. The addition of umbilical artery Doppler
studies in the investigation protocol did not show any further benefit.

Although the number of ultrasound scans more than doubled (OR 2.64, 95% Cl 2.02-3.45), this
appeared to be offset by a reduction in additional follow-up consultations and admissions for
induction of labour?3. The study reported no increase in the number of preterm births, infants
requiring transfer to neonatal care, or infants with severe neonatal depression or fetal growth
restriction. Importantly, a significant reduction in perinatal mortality was shown (OR 0.51, 95%Cl
0.32-0.81).

Another study of 489 women reporting DFM*® demonstrated that women reporting DFM, but no
other pregnancy risk factor, did not require further follow-up once the CTG and the amniotic fluid
volume were confirmed as normal. An ultrasound scan was performed to assess amniotic fluid.
Women reporting DFM were 3.7 times more likely to have reduced amniotic fluid volume compared
to women without DFM.

6.3 Fetal to maternal haemorrhage and DFM

Recommendation 11
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clinically relevant volume of haemorrhage, as the rate of blood loss, chronicity of the bleed and
gestational age of the fetus may also influence the risk of adverse perinatal outcome!*Z,

Clinical risk factors do not reliably predict the likelihood of massive fetal to maternal haemorrhage %
and DFM may be the only history suggesting this possibility
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8. Discussion: Implementation and future research

Leading international authorities have recommended that women experiencing DFM should notify
their health care providers as soon as reasonably possible. However, beyond this recommendation,
there is limited guidance for clinicians on how to manage this presentation, resulting in much
variation amongst clinicians with regards to appropriate clinical management. Cochrane reviews
related to fetal movement counting and management of reported decreased fetal movements
recommend further research in this area!® '°. This guideline was developed to promote clinical
practice which is based on the best available international evidence, thereby improving information
and counselling offered to women during the antenatal period and reducing variation in clinical
practice in Australia and New Zealand.

The recommendations of this guideline cover two key areas: 1) information for pregnant women
about what constitutes normal fetal movements and advice about reporting concerns of a reduction
in fetal movements to a health care provider; and 2) information for clinicians with regards to the
management and investigation of women reporting DFM. In the absence of robust research in this
area, the thirteen key recommendations are largely based on consensus after careful consideration
of the available evidence.

Improving the consistency and standard of information provided to pregnant women on fetal
movements and on the significance of reporting decreased fetal movements is likely to reduce
anxiety associated with DFM and, more importantly, may lead to timely intervention and a reduction
in stillbirths. The findings of a Norwegian study*® are encouraging in their demonstration of a
reduction in the stillbirth rate by one-third following the implementation of a guideline and the
provision of information about fetal movements to pregnant women.

The working party emphasises the importance of well-designed studies in order to develop and test
appropriate screening tools which identify “at-risk” pregnancies on the basis of fetal movement.
Further high-quality randomised controlled trials are needed to determine appropriate intervention
strategies for women with DFM. Other outcomes which should be examined in future trials include
maternal anxiety and morbidity, health care utilisation and costs. Trials should be adequately
powered to examine the effect on perinatal mortality and major neonatal morbidity. Support for
such research has been indicated by a recent survey of Obstetricians and Gynaecologists in Australia
and New Zealand®.

Two large stepped-wedge, cluster-randomized trials currently underway will likely impact guidelines
to support women experiencing a decrease in fetal movement. These trials in Scotland (AFFIRM
study)*?® and Australia/New Zealand (My Baby’s Movements)'?* hypothesise to reduce stillbirth rates
through a package of interventions to a) increase preghant women'’s awareness of fetal movement
and prompt timely reporting of a decrease in fetal movement; and b) strengthen clinical
management plans for women presenting to hospital with decreased fetal movements.
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Appendix A.  Risk factors for stillbirth in high-income country settings

Factor aOR (95% Cl)  PAR* (%)
Demographic and fertility

Maternal age*

35-39 years 1.5(1.2-1.7) -

40-44 years 1.8(1.4-2.3) -

>45 years 2.9(1.9-4.4) -

>35 years 1.7 (1.6-1.7) 12
Low education 1.7 (1.4-2.0) 4.9
Low socioeconomic status 1.2 (1.0-1.4) 9.0
No antenatal care 3.3(3.1-3.6) 0.7
Assisted reproductive technology (ART), singleton pregnancy 2.7 (1.6-4.7) 3.1
Primiparity 1.4 (1.3-1.5) 15
Previous stillbirth 3.4 (2.6-44)™ i
Non-communicable disease and obesity
BMI (kg/m?)€

25-30 1.2(1.1-1.4) -

>30 1.6 (1.4-2.0)

>25 8-18
Pre-existing diabetes 2.9(2.1-41) 2-3
Pre-existing hypertension 2.6(2.1-3.1) 5-10
Pre-eclampsia 1.6(1.1-2.2) 3.1
Eclampsia 2.2(1.5-3.2) 0.1
Fetal factors
Small for gestational age (<10 centile) 3.9(3.0-5.1) 23.3
Post-term pregnancy (=42 weeks) 1.3(1.1-1.7) 0.3
Rhesus disease 2.6 (2.0-3.2) ¢ 0.6*
Lifestyle factors
Smoking 1.4 (1.3-1.5) 4-7
[llicit drug use 1.9(1.2-3.0) 2.1

Notes: High-income countries for aOR and PAR calculations include Australia, Canada, USA, UK and the Netherlands. 2
aOR=adjusted odds ratio (95% confidence interval). *PAR=population attributable risk (the proportion of cases that would
not occur in a population if the factor were eliminated). Calculated using a prevalence of 0.05%. ¥ Reference < 35 years of
age. €Reference BMI < 25. Source: Unless otherwise stated: Flenady V, Koopmans L, Middleton P, et al. Major risk factors
for stillbirth in high-income countries: a systematic review and meta-analysis. Lancet 2011; 377(9774): 1331-40. *Lawn JE,
Blencowe H, Waiswa P et al. Stillbirths: Stillbirths: rates, risk factors and potential for progress towards 2030. Lancet 2016;
387: 587-603. " Lamont K, Scott NW, Jones GT, Bhattacharya S. Risk of recurrent stillbirth: systematic review and meta-
analysis. BMJ 2015; 350: h3080.
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Appendix B.  Methods for guideline development
In 2010, the Australian and New Zealand arm of the international Fetal Movement Intervention and

Assessment (FEMINA) collaboration developed this clinical practice guideline with a working party of
clinicians and health service researchers. The process was coordinated by the Mater Mothers’
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Appendix D.

Level of evidence & grading of recommendations

The relevant papers were identified and classified according to level of evidence. Evidence based
recommendations were prepared and graded on the strength of the evidence. This classification of
the evidence and grading of the recommendations was based, as stated below, on criteria advocated
by the National Health and Medical Research Committee!Z.

Levels of Evidence

Level Description

Level | Evidence obtained from a systematic review of all relevant randomised
controlled trials.

Level Il Evidence obtained from at least one properly designed randomised controlled
trial.

Level Ill-1 Evidence obtained from well-designed pseudo-randomised controlled trials
(alternate allocation or some other method).

Level Ill-2 Evidence obtained from comparative studies with concurrent controls and
allocation not randomised (cohort studies), case control studies, or
interrupted time series with a control group.

Level I11-3 Evidence obtained from comparative studies with historical control, two or
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Body of Evidence Matrix!?2

Component

A

B

C

D

Excellent

Good

Satisfactory

Poor

. 1
Evidence base

several level | or
Il studies with
low risk of bias

one or two level Il
studies with low
risk of bias or a SR/
multiple level Il
studies with low
risk of bias

level Il studies with
low risk of bias, or
level | or Il studies
with moderate risk of
bias

level IV studies, or
level | to Ill studies
with high risk of
bias

Consistencyz all studies most studies some inconsistency Evidence is
consistent consistent and reflecting genuine inconsistent
inconsistency may | uncertainty around
be explained clinical question
Clinical impact | very large substantial moderate slight or restricted

Generalisability

population/s

studied in body
of evidence are
the same as the

population/s
studied in the body
of evidence are
similar to the target

population/s studied
in body of evidence
differ to target
population for

population/s

studied in body of
evidence differ to
target population

target population for the | guideline but it is and hard to judge
population for | guideline clinically sensible to | whether it is
the guideline apply this evidence sensible to
to target population® | generalise to target
population
Applicability directly applicable to probably applicable | not applicable to

applicable to Australian to Australian Australian
Australian healthcare context | healthcare context healthcare context
healthcare with few caveats with some caveats
context

1Level of evidence determined from the NHMRC evidence hierarchy;

2
If there is only one study, rank this component as ‘not applicable’;

3
For example, results in adults that are clinically sensible to apply to children OR psychosocial outcomes for
one cancer that may be applicable to patients with another cancer.
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Appendix E.  Guideline working party

These updated clinical guidelines have been compiled by the following clinicians, health researchers
and representatives from collaborating organizations:

Name

Role and/or affiliation

Ms Victoria Bowring™

Dr Wendy Burton

General Manager, Stillbirth Foundation Australia
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Appendix G.  Stakeholder consultation

Once the working party had achieved consensus around recommendations, consultation was
undertaken including the following organisations and individuals:

1. Perinatal Society of Australia and New Zealand (PSANZ), Policy Committee
2. PSANZ Consumer Advisory Panel

3. PSANZ SANDA membership

4. Royal Australian and New Zealand College of Obstetricians and Gynaecologists (RANZCOG)
5. Australian College of Midwives (ACM)

6. Royal Australian College of General Practitioners (RACGP)

7. New Zealand College of Midwives

8. National SIDS Council of Australia Ltd (Red Nose)

9. Stillbirth Foundation Australia

10. SANDS Australia

11. Still Aware

12. Women'’s Healthcare Australasia
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