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Committee members and NGA team

Appendices

Appendix A: Committee members and
NGA team

Guideline Committee members (including co-opted members with an interest and experience
in fetal monitoring during labour) are listed in Table 1.

Table 1: Guideline Committee members

Name
Rhona Hughes (Chair)

Alena Chong

Aung Soe
Bidyut Kumar (co-opted member)

Caroline Rice (co-opted member)
Charlotte Kuponiyi
Claire Davidson (co-opted member)

Heidi Beddall
Jackie Baxter (co-opted member)
Jacqui Bolton (co-opted member)

Jenny Myers

Leanne Stamp

Margaret Matthews

Mark Kilby

Maryam Parisaei (co-opted

member)
Myles Taylor (co-opted member)

Philip Barclay
Sarah Davies (co-opted member)

Sarah Fishburn
Sharon Jordan (co-opted member)
Tracy Cooper

Role

Consultant Obstetrician and Clinical Director for Obstetrics
and Neonatology, NHS Lothian

GP Principal and Clinical Teaching Fellow, University
College London

Consultant Neonatologist, Medway Maritime Hospital

Consultant Obstetrician and Gynaecologist, Wrexham
Maelor Hospital.

Consultant Obstetrician and Gynaecologist, Pennine Acute
Hospitals NHS Trust

Consultant Midwife, King’s College London NHS Foundation
Trust

Maternity Intrapartum Matron, Chelsea and Westminster
NHS Foundation Trust

Consultant Midwife, Buckinghamshire Healthcare NHS Trust
Full Time Supervisor of Midwives, Imperial NHS Trust

Guidelines Midwife/Supervisor of Midwives, Shrewsbury and
Telford NHS Trust

Clinical Senior Lecturer and Honorary Consultant
Obstetrician, University of Manchester/Central Manchester
NHS Foundation Trust

Lay member

Consultant Obstetrician, Tunbridge Wells Hospital,
Maidstone and Tunbridge Wells NHS Trust

Professor of Obstetrics and Fetal Medicine, University of
Birmingham

Consultant Obstetrician and Gynaecologist, Homerton
University Hospital London

Consultant Obstetrician and Gynaecologist, Royal Devon
and Exeter NHS

Foundation Trust

Consultant Anaesthetist, Chelsea and Westminster Hospital
NHS Foundation Trust

Midwifery Lecturer Cardiff University, Labour Ward Co-
ordinator, Cardiff and Vale University Health Board

Lay member
Senior Coordinating Midwife North Bristol NHS Trust

Consultant Midwife, Lancashire Teaching Hospitals NHS
Foundation Trust
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Committee members and NGA team

National Guideline Alliance (NGA) staff who supported the development of the addendum

are listed in Table 2.

Table 2: National Guideline Alliance team

Bishal Bhandari
Anne Carty
Grammati Sarri

Kate Coles

Katie Webster
Laura Kuznetsov
Linyun Fou

Maija Kallioinen
May Oo Khin
Melanie Davies
Moira Mugglestone
Paul Jacklin
Rachel Wheeler
Rami Cosulich
Shona Burman-Roy
Taryn Krause
Timothy Reeves
Valentina Ricci

Assistant Systematic Reviewer (from November 2016)
Project Manager (from November 2015)

Senior Research Fellow and Guideline Lead (until February
2016)

Project Manager (until October 2015)

Freelance project support

Systematic Reviewer (from February 2016)

Systematic Reviewer (from May until August 2016)
Systematic Reviewer (from February until September 2016)
Systematic Reviewer (until October 2016)

Clinical Advisor

Director (from March 2016)

Senior Health Economist

Freelance project support

Assistant Systematic Reviewer (from February 2016)
Senior Systematic Reviewer

Senior freelance project support

Information Scientist

Senior Systematic Reviewer (from May until August 2016)

Some of the material presented in the addendum was prepared by staff of the former
National Collaborating Centre for Women’s and Children’s Health (NCC-WCH) during the
development of CG190. Their contributions are acknowledged here: David James, Emma
Newbatt, Fiona Caldwell, Jessica Mai Sims, Katherine Cullen, Maryam Gholitabar, Rosalind
Lai, Roz Ullman, Rupert Franklin, Vanessa Delgado Nunes and Zosia Beckles.
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Declarations of interest

Appendix B: Declarations of interest

B.1 Members

Name
Rhona Hughes

Rhona Hughes

Philip Barclay

Philip Barclay

Heidi Beddall

Heidi Beddall

Tracey Cooper

Sarah Fishburn

Sarah Fishburn

Sarah Fishburn

Sarah Fishburn

Sarah Fishburn

Interest declared

International Fellows’
representative (sub-Saharan
Africa) RCOG Council Nov
2016- 2019

Lead developer RCOG Green-
top guideline on prevention of
neonatal group B
streptococcal disease

Executive Committee member
of the Obstetric Anaesthetists
Association, registered as a

Director at Companies House

Received honoraria and travel
expenses from GE Healthcare
for lectures about the Aisys
Carestation Anaesthetic
machine

Editorial Board Member of
British Journal of Midwifery

Co-author of chapter about
how to perform intermittent
auscultation and
cardiotocography in midwifery
textbook (practical skills for
student midwives etc.)

Editorial Board Member of
British Journal of Midwifery

Organises workshops for
physiotherapists treating
pelvic girdle pain and is paid
for this work

Receives payment and
expenses from the Nursing
and Midwifery Council as a lay
panellist of the Fitness to
Practise Investigating
Committee

Lay reviewer with the Local
Supervising Authority auditing
supervision of midwives and
receive payment and
expenses for this work

Lay reviewer for the NIHR and
has reviewed a number of
research proposals being
considered for funding (paid
for carrying out these reviews)

Chair of the Pelvic
Partnership, a support group
for women with pregnancy-
related pelvic girdle pain; this

Type of interest

Personal non-financial
non-specific

Personal non-financial
non-specific

Personal non-financial
non-specific

Personal financial non-
specific

Personal non-financial
specific
Personal non-financial
specific

Personal non-financial
non-specific

Personal financial non-
specific

Personal financial non-
specific

Personal financial non-
specific

Personal financial non-
specific

Personal non-financial
non-specific
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Charlotte Kuponiyi
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Charlotte Kuponiyi

Charlotte Kuponiyi

Charlotte Kuponiyi

Margaret
Matthews

Margaret
Matthews

Jenny Myers
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Aung Soe

Aung Soe

Leanne Stamp

Interest declared

is a voluntary position and no
remuneration is received

East Midlands representative
of the commissioning board
for NHS England

Peer reviewer for British
Journal of Midwifery

Contributor on opinion pieces
for the British Journal of
Midwifery

Personal Twitter account

Co-author of an article
published in The Obstetrician
and Gynaecologist (TOG)
2015

MBRRACE-UK antepartum
stillbirth confidential enquiry
panel member

Member of British Maternal
and Fetal Medicine Executive
Committee, Labour and
Delivery Representative

Annual organiser of the
Advanced Labour Ward
Practice/Labour Ward lead
course at RCOG

Consultancy work for Alere in
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Member of RCOG Scientific
Advisory Committee (extreme
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Submitted an article to TOG
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As a member of the
Nottingham Maternity
Research Network, involved in
a study about the provision of
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(lay advisor and co-
investigator); receives an
honorarium for this work

B.2 Co-opted members

Name
Jacqui Bolton

Interest declared

Obstetric edited contributor to
the obstetric guidelines with
Staffordshire, Shropshire and

Type of interest

Personal non-financial
non-specific

Personal non-financial
non-specific

Personal financial non-
specific

Personal non-financial
non-specific

Personal non-financial
non-specific
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specific
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Myles Taylor

Interest declared
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appointed Supervisor of
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(receives remuneration from
the trust as an additional role)
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from September to December
2011. One of two research
midwives whose responsibility
it was to introduce the study to
staff, recruit women to the
study and enter data
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published by Cambridge
University Press on behalf of
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Review protocols

Appendix C: Review protocols

Continuous cardiotocography compared with intermittent
auscultation on admission and during established labour

This protocol covers two review questions (cardiotocography compared with intermittent
auscultation on admission in labour and cardiotocography compared with intermittent
auscultation during established labour).

Review question

Objectives

Language
Study design

Status
Population

Intervention

Comparator

What is the effectiveness of electronic fetal
monitoring compared with intermittent
auscultation?

e On admission in labour
¢ During established labour

To determine which method of fetal monitoring
is associated with better neonatal and
maternal outcomes.

English
e Randomised controlled trials (RCTs)

o Comparative observational studies (if no
RCT data)

Published papers

Healthy pregnant women with low risk
pregnancy and no detected complications of
fetal heart rate during labour giving birth at
term (37 to 42 weeks)

Electronic fetal monitoring (EFM)

Intermittent auscultation

© National Institute for Health and Care Excellence 2017
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PROTOCOL AS USED IN
CG190 (2014) — 2016
EVIDENCE REVIEW TO
BE PERFORMED IN
ACCORDANCE WITH
CG190 METHODS
SECTION (1.10.2 AND
1.10.3)

THESE QUESTIONS
WERE PRIORITISED FOR
HEALTH ECONOMIC
ANALYSIS IN CG190

One search - weed into 2
reviews

During labour we are
looking at electronic
monitoring/CTG for
intermittent periods of time
(e.g. 30 minutes every 2
hours) and continuous
electronic fetal monitoring
for the duration of labour.
Record what papers report.

Other terms:

e cardiotocograph (CTG)
e admission CTG

Note: Important to record
how intermittent

auscultation is carried out
in each study

Possible terms:

e Doppler fetal monitors
(“Sonicaid”)
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e hand-held ultrasound
devices

¢ Pinard stethoscope
o fetal stethoscope

e listening in
e non-stress test (NST)
Outcomes Woman Major neonatal morbidity
¢ Mode of birth could include:
e Women'’s satisfaction/experience of labour * hypoxic ischaemic
and birth including mobility encephalopathy (HIE)

e cerebral

Neonate palsy/neurodevelopment

al

* Mortality disability/developmental
¢ Major neonatal morbidity (any - see opposite delay/

for GDG decision)
¢ Admission to NICU
e Cord blood gas values at birth

e neonatal seizures

Other criteria for Include all countries

inclusion/ exclusion  Exclude case reports and case series with no
of studies comparative data

Search strategies Search from date of last guideline

Review strategies Sub-group analysis by frequency and duration
of intermittent EFM if possible/appropriate

C.2 Intermittent auscultation compared with cardiotocography
in the presence of meconium stained liquor

Review question What is the effectiveness of continuous PROTOCOL AS USED IN
electronic fetal monitoring compared with CG190 (2014) — 2016
intermittent auscultation when there is EVIDENCE REVIEW TO
meconium-stained liquor? BE PERFORMED IN

ACCORDANCE WITH

CG190 METHODS
SECTION (1.10.2 AND
1.10.3)

Objectives To determine which method of fetal monitoring
is associated with the best maternal and
neonatal outcomes, following the identification
of meconium-stained liquor

Language English
Study design Randomised controlled trials (RCTs) and
systematic reviews of RCTs
Comparative observational studies (if no
RCTs)
Status Published papers
Population “Low risk” women in labour at term (37-42 Amniotic fluid to be added
weeks) with meconium stained liquor as a search term

Low risk women — those
without medical or obstetric
complications at the onset
of labour

© National Institute for Health and Care Excellence 2017
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Review protocols

Intervention

Comparator

Outcomes

Other criteria for

inclusion/ exclusion

of studies

Search strategies
Review strategies

C.3

Continuous electronic fetal monitoring

Intermittent auscultation

Woman

e Mode of birth (spontaneous vaginal,
unplanned CS, instrumental)

o Postpartum haemorrhage
o Length of hospital stay

Neonate
o Mortality

e Major neonatal morbidity (GDG to decide —
see opposite)

e Requirement for resuscitation at birth

¢ Need for ventilator support/length of time
with ventilator support

e Length of stay in NICU

e Metabolic acidosis at birth (cord pH less than
7.05 and base deficit greater than 12 mmol/l)

Include all countries

Exclude case reports and case series with no

comparative data

Search from date of last guideline

Undertake sub-group analysis by degree of

meconium staining if possible (i.e.

light/moderate/thick, but may depend on how

consistently the grading is reported)

Interpretation of cardiotocograph traces

Cardiotocography (CTG)
Reviewers: note if EFM is
continuous as in constant
(on all the time) or on and
off (e.g. 30 minute intervals
of continuous monitoring
with breaks)

Need to consider the
implications of planned
place of birth and need for
transfer

With Pinard(s)
stethoscope, fetal
stethoscope or hand-held
Doppler device (e.g.
Sonicaid)

Neonatal morbidity:

e meconium aspiration
syndrome

¢ hypoxic ischaemic
encephalopathy (HIE)

e cerebral
palsy/neurodevelopment
al
disability/developmental
delay

Review question

What are the appropriate definitions and
interpretation of the features of an electronic
fetal heart rate (FHR) trace?

© National Institute for Health and Care Excellence 2017
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PROTOCOL AS USED IN
CG190 (2014) — 2016
EVIDENCE REVIEW TO
BE PERFORMED IN
ACCORDANCE WITH
CG190 METHODS
SECTION (1.10.2 AND
1.10.3)



Addendum to Intrapartum care (appendices)

Review protocols

Objectives

Language
Study design

Status
Population

Intervention

Comparator
Outcomes

To determine how specific features of FHR
traces should be classified, and identify those
that are associated with poor neonatal
outcomes

English

e Comparative observational studies (cohort,
case-control)

¢ Prognostic/diagnostic studies

Published papers

Healthy pregnant women with low risk
pregnancy in labour at term (37 to 42 weeks)

Electronic fetal monitoring with assessment of
the trace (cardiotocograph [CTG])

Not applicable
Woman
e Mode of birth

Neonate

© National Institute for Health and Care Excellence 2017
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Note: decided that
EFM/FHR traces will be
called cardiotocographs
(CTG) throughout guideline
in order to accurately
reflect that they record both
the fetal heart rate and
labour contractions

Examples of characteristics
of trace:

o fetal heart rate (FHR)

e FHR
pattern/characteristics

e EFM/CTG/FHR
interpretation/assessmen
t/analysis

e uterine activity and
relation to FHR/CTG
characteristics

e baseline heart rate:
normal,
tachy/bradycardia

e variability in heart
rate/beat-to-beat
variability: good
variability, reduced
variability, excessive
variability, saltatory
variability

e decelerations: early
decelerations, late
decelerations, variable
decelerations, typical and
atypical decelerations

e accelerations

e change within/of baseline
e sinusoidal trace
pseudosinusoidal trace

Major neonatal morbidity
could include:

¢ hypoxic ischaemic
encephalopathy (HIE)
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o Mortality e cerebral

* Major neonatal morbidity (GDG to decide — palsy/neurodevelopment
see opposite) al dlsablhty

o Need for ventilator support/length of time * neonatal seizures
with ventilator support e birth asphyxia

e Admission to NICU e developmental delay

e Cord blood gas values at birth
o Fetal acidosis at birth

Other criteria for Include all countries

inclusion/ exclusion Exclude case reports

of studies

Search strategies Search from previous guideline

Review strategies Need to report the stage of labour, progress in

labour and maternal condition and definitions
of all of the above. Note also presence of
meconium

C.4 Carein labour as a result of cardiotocography

Review question How should care in labour be modified as a NEW PROTOCOL 2016 —
result of cardiotocograph findings? EVIDENCE REVIEW TO
BE PERFORMED IN
ACCORDANCE WITH

CG190 METHODS
SECTION (1.10.2 AND
1.10.3); ADDITIONALLY
DUAL WEEDING AND
STUDY SELECTION
(INCLUSION/EXCLUSION)
TO BE UNDERTAKEN
FOR THIS QUESTION
(ANY DISCREPANCIES
TO BE RESOLVED
THROUGH DISCUSSION
BETWEEN THE FIRST
AND SECOND
REVIEWERS OR BY
REFERENCE TO A THIRD
PERSON)

Outcome: based on a 10%
sample of search results
(n=100), there was 86%
agreement between
reviewers on initial
weeding and 100%
agreement on study
selection
(inclusion/exclusion)
following resolution of
weeding discrepancies

Objective When a cardiotocograph trace reveals signs
that cause concern, practical guidance that
influences care in labour is needed. The
guidance should aim to minimise unnecessary

© National Institute for Health and Care Excellence 2017
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action and interventions, whilst achieving
optimal labour outcomes for the woman and
baby.

Table 93 in CG190 specifies how care for the
woman and her baby should be determined
based on findings of the cardiotocograph trace
(and other factors). These recommendations
were formulated using group consensus in the
absence of any formal literature search and no
reference to clinical evidence. This review
aims to identify evidence that might inform an
update of Table 93

Population and Women in labour at term (37 to 42 weeks)

directness

Intervention A cardiotocography (CTG)-guided intervention
protocol designed to improve outcomes for the
woman or her baby.

The following may be considered provided

they are evaluated in the context of a specific

CTG-guided intervention protocol:

o expediting birth (for example, emergency
caesarean section or instrumental vaginal
birth)

e changing maternal position

e intravenous ephedrine (for example, due to
hypotension)

¢ starting or stopping oxytocin, prostaglandins,
beta-adrenergic agonists (for example,
terbutaline, salbutamol, ritodrine), nifedipine,
atosiban, or nitroglycerine

e oxygen

o fluids (intravenous or oral)

¢ analgesia

e seeking expert advice

o following usual care

e discontinuing maternal pushing

Comparison ¢ Another CTG-guided intervention protocol
e Usual care
Outcomes o Extended perinatal death after randomisation
(excluding those from congenital anomalies)
¢ Hypoxic ischaemic encephalopathy (HIE)

¢ Admission to NICU

o Acidosis (arterial cord pH less than 7.05,
base deficit of more than 12)

¢ Need for fetal blood sampling

e Mode of birth

e Maternal morbidity, for example perineal
trauma, postpartum haemorrhage

o Women's satisfaction/experience of labour
and birth including mobility

Setting Obstetric units

© National Institute for Health and Care Excellence 2017
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Management of high
temperature in the woman
using anti-pyretics will not
be considered as the
guideline on intrapartum
care for high-risk women
will cover this.

Fetal blood sampling and
fetal scalp stimulation will
not be considered as
separate review questions
in this guideline cover
these
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Stratified, subgroup  Groups that will be reviewed and analysed

and adjusted separately:

analyses o classification of cardiotocographic trace
results (for example, CTG non-reassuring
versus CTG abnormal)

When comparative observational studies are
included for intervention reviews the following
confounders will be considered:

¢ antenatal and intrapartum risk factors

e centre
Language English
Study design Only published full-text papers:

o systematic reviews of randomised controlled
trials (RCTs)

e RCTs (including test and treat)

e comparative observational studies (only if
RCTs unavailable or limited data to inform
decision making)

Search strategy Sources to be searched: Medline, Medline In-
Process, CCTR, CDSR, DARE, HTA, Embase.
Limits (for example, date or study design): all
study designs; no limits on date of publication.
Apply standard animal/non-English language
filters.
Supplementary search techniques: none

Review strategy Appraisal of methodological quality:
assess at study level using NICE checklists;
assess at outcome level (across studies) using
GRADE.

Synthesis of data:

Meta-analysis will be conducted where
appropriate.

If comparative cohort studies are included, the
minimum number of events per covariate will
be recorded to ensure accurate multivariate
analysis.

Default minimally important differences (MIDs)
will be used: 0.75 and 1.25 for dichotomous
outcomes; 0.5 times standard deviation (SD)
for continuous outcomes.

If studies report only p-values, this information
will be recorded in GRADE tables without an
assessment of imprecision being made

Equalities Equalities considerations will be considered
systematically in relation to the available
evidence and draft recommendations

Notes/additional None
information
Key papers FIGO consensus guidelines 2015:

cardiotocography

© National Institute for Health and Care Excellence 2017
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http://www.sciencedirect.com/science/article/pii
/S0020729215003951

Holzmann M, Wretler S, Cnattingius S,
Nordstrom L. Neonatal outcome and delivery
mode in labors with repetitive fetal scalp blood
sampling. Eur J Obstet Gynecol Reprod Biol.
2015 Jan;184:97-102

C.5 Fetal scalp stimulation

Review questions

Objectives

Language
Study design

Status
Population

Intervention

Does the use of fetal stimulation as an adjunct
to electronic fetal monitoring improve the
predictive value of monitoring and clinical
outcomes when compared to

¢ Electronic fetal monitoring alone
o Electronic fetal monitoring plus ECG

To determine if fetal stimulation is a useful
adjunctive test to perform during labour to aid
decision-making and thus improve labour
outcomes

English

o For predictive value - diagnostic/prognostic
studies for predictive value

e For improving clinical outcomes —
randomised controlled trials (RCTs). If little
RCT evidence then comparative
observational studies.

e Both will be reviewed for EFM alone and
EFM+ECG
Published papers

Women in labour at term (37 to 42 weeks) who
are having electronic fetal monitoring. Will
include studies with a proportion of high risk
women

Fetal stimulation as an adjunct to electronic
fetal monitoring

© National Institute for Health and Care Excellence 2017

21

PROTOCOL AS USED IN
CG190 (2014) — 2016
EVIDENCE REVIEW TO
BE PERFORMED IN
ACCORDANCE WITH
CG190 METHODS
SECTION (1.10.2 AND
1.10.3)

This will be one search but
will then be reviewed with
2, possibly 4, sub-
questions depending on
the evidence found.

Report details of population
including proportion who
are high risk.

Do not include studies
where all women are a
specific high risk
population or where a
significant proportion (33%
or more) are in preterm
labour

Stimulation can be digital
(with the fingers during a
vaginal examination) or
with a needle during fetal
scalp blood sampling.

It is generally done while
carrying out another


http://www.sciencedirect.com/science/article/pii/S0020729215003951
http://www.sciencedirect.com/science/article/pii/S0020729215003951
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Comparator

Outcomes

Other criteria for
inclusion/ exclusion
of studies

Search strategies
Review strategies

¢ Electronic fetal monitoring alone

¢ Electronic fetal monitoring with ECG analysis

Woman

e Mode of birth (and indication if operative
birth)

o Women'’s satisfaction/experience of labour
and birth including mobility

¢ Need for fetal blood sampling or even failed
FBS

¢ Length of labour

Neonate

o Mortality

e Major neonatal morbidity (see opposite)

e Admission to NICU

e Cord blood gas values at birth

o Fetal scalp blood gas values during labour
e Trauma/injury to infant

Include all countries

Exclude case reports

Search from date of previous guideline

Report time interval between assessment
using scalp stimulation and comparative
outcome (e.g. FBS result or birth outcome)
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procedure rather than as a
single intervention in and of
itself — but for research
purposes this may not be
the case.

Can also include other
external methods of fetal
stimulation e.g.
fibroacoustic

Search terms for
monitoring:

e EFM

cardiotocography (CTG)
continuous monitoring
electrocardiogram (ECG)

ST wave analysis
(STAN)

Additional search terms for

stimulation:

e digital scalp stimulation

¢ scalp stimulation with a
needle/blade

e acceleration (this is what
is hoped to be prompted
in the fetal heartrate)

o fibroacoustic fetal
stimulation

Major neonatal morbidity

could include:

¢ hypoxic ischaemic
encephalopathy (HIE)

e cerebral
palsy/neurodevelopment
al
disability/developmental
delay

e neonatal seizures

e birth asphyxia
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Fetal blood sampling

This protocol covers three review questions (fetal blood sampling as an adjunct to
cardiotocography, time to result of fetal blood sampling and predictive value of fetal blood

sampling).

Review questions

1. Does the use of fetal blood sampling as an

adjunct to electronic fetal monitoring (EFM)
improve outcomes, when compared to:

¢ electronic fetal monitoring alone

¢ electronic fetal monitoring plus
electrocardiogram (ECG)?

2. What is the optimum time from the decision
to perform a fetal blood sample to having the

blood result?

3. What is the predictive value of the following
measures, for maternal and neonatal

outcomes:

o fetal blood pH analysis
o fetal blood lactate analysis

o fetal acid-base status
o fetal-base deficit?

Objectives

1. To determine if fetal blood sampling is a

useful test to perform during labour to aid

decision-making.

2. Does performing fetal blood sampling make
a difference to clinical outcomes?

3. Is there a maximum time to get a result
beyond which it is not reasonable to take a

fetal blood sample?

4. When performing fetal blood sampling, what
biochemical analysis should be performed?

Language
Study design

English

1. Diagnostic/prognostic studies

2. Randomised controlled trials (RCTs)
3. If little RCT evidence then comparative

observational studies

3. Observational studies, including non-

comparative studies
Status Published papers

Population

Healthy pregnant women with low risk

pregnancy giving birth at term (37 to 42 weeks)
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PROTOCOL AS USED IN
CG190 (2014) — 2016
EVIDENCE REVIEW TO
BE PERFORMED IN
ACCORDANCE WITH
CG190 METHODS
SECTION (1.10.2 AND
1.10.3)

THESE QUESTIONS
WERE PRIORITISED FOR
HEALTH ECONOMIC
ANALYSIS IN CG190

This will be one search but
will then be reviewed as 3
questions.

¢ Report indication for
FBS, and how women
have been previously
monitored

e Report failure rates of
FBS

In a previous version of the
guideline (2001) this
question was answered by
simply looking at one
descriptive study of time
taken to get result of FBS —
18 minutes. This then
informed a
recommendation about
taking this length of time
into account when planning
management of labour

Reviewer to report:

e women may or may not
have an indication for
FBS
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Intervention

Comparator

Outcomes

Other criteria for
inclusion/ exclusion
of studies

Search strategies

Review strategies

© National Institute for Health and Care Excellence 2017

Fetal blood sampling

« Different kind of fetal blood sampling (e.g.

lactate versus pH analysis)

e Continuous EFM only (i.e. without fetal blood

sampling)
e Continuous EFM plus ECG

o EFM with possibly different times (e.g. <20
minutes versus. > 20 minutes)

Woman

e Mode of birth (and indication if operative

birth)

o Women'’s satisfaction/experience of labour

and birth including mobility
e Length of labour

e Trauma (psychological or physical, trauma or

distress)

Neonate
o Mortality

e Major neonatal morbidity (see opposite)
e Apgar score < 7 at 5 minutes

e Admission to NICU

e Cord blood gas values at birth

e Trauma/injury to infant

Include all countries
Exclude case reports

Search from date of previous guideline

For question 3, we will restrict studies to those
reporting outcomes/predictive value for
samples taken within 1 hour of birth.

For questions 3 and 4 report time interval

between FBS and birth

24

e any use of oxytocin or
induction during labour

Might help to add
“intrapartum” to the search
to rule out antenatal fetal
sampling

Other possible terms for
search:

o fetal scalp blood pH

» fetal scalp blood
sampling

¢ lactate measurement

¢ acid-base difference

e FBS

e base deficit

Major neonatal morbidity
could include:

¢ hypoxic ischaemic
encephalopathy (HIE)

e cerebral
palsy/neurodevelopment
al
disability/developmental
delay

Note: also need to report
how third stage was
managed (where possible)
to help interpret findings

20.07.12 - FOR RE-RUNS
— search all the way back
to ensure that any
observational studies that
might have been missed in
the original guideline are
picked up
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For all questions also report Apgar at 1 minute
as this was reported in original guideline.

If there is insufficient evidence for women at
low risk of complications in labour, include
studies with higher risk population

C.7 Women'’s experience of fetal monitoring

Review question What are women'’s views and experiences of PROTOCOL AS USED IN
fetal monitoring in labour? CG190 (2014) — 2016
EVIDENCE REVIEW TO
BE PERFORMED IN
ACCORDANCE WITH
CG190 METHODS
SECTION (1.10.2 AND

1.10.3)
Objectives To determine women'’s views and experiences  Main comparison would be
of different types of intrapartum fetal for continuous electronic
monitoring fetal monitoring versus

intermittent monitoring
(auscultation or hand-held
Doppler devices) but any
other comparison will be
considered. We are also
looking for any studies
reporting women’s views of
fetal blood sampling

Language English
Study design ¢ Qualitative studies — comparative better.

¢ Trials or comparative observational studies
that report women’s experiences

Status Published papers
Population Pregnant women in labour at term (37 to 42 Will include studies where
weeks) population includes women
with complications.
Reviewers: report study
population in detail
Intervention 1. Electronic fetal monitoring/cardiotocography Possible terms:
with/without telemetry « continuous electronic
2. Electrocardiogram (ECG) analysis fetal monitoring (EFM)
3. Intermittent auscultation » CTG
4. Fetal blood sampling e ST wave analysis

(STAN)

e Doppler fetal monitors
(“Sonicaid” - product from
the UK company;
“Doptone” — US term)

o fetal scalp electrodes

e hand-held ultrasound
devices

¢ Pinard stethoscope
o a fetal stethoscope
e listening in

© National Institute for Health and Care Excellence 2017
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e no monitoring of fetal
heartbeat

o fetal movements
e observation of amniotic

fluid/liquor
Comparator Any other type of fetal monitoring
Outcomes e Women'’s views and experiences of labour Other clinical outcomes
and birth have been reviewed in the
« Emotional and psychological outcomes (e.g.  ©ther questions for this
distress, anxiety, reassurance) topic
o Satisfaction with birth experience and care
received
Other criteria for Include all countries
inclusion/ exclusion Exclude case reports
of studies
Search strategies Search from previous guideline
Review strategies Include qualitative studies from all dates Note: no qualitative studies
RCTs and comparative observational studies — Were identified for inclusion
from date of previous guideline in CG190; in the 2016

evidence review one
qualitative study was
identified for inclusion but it
contained insufficient data
to allow presentation of the
results in a GRADE table
and so a narrative
evidence statement was
produced instead

C.8 Cardiotocography with electrocardiogram analysis
compared with cardiotocography alone

Review question Does the use of fetal electrocardiogram (ECG) PROTOCOL AS USED IN
analysis with continuous electronic fetal CG190 (2014) — 2016
monitoring (EFM) improve outcomes when EVIDENCE REVIEW TO
compared with continuous EFM alone? BE PERFORMED IN

ACCORDANCE WITH

CG190 METHODS
SECTION (1.10.2 AND
1.10.3)

THIS QUESTION WAS
PRIORITISED FOR
HEALTH ECONOMIC
ANALYSIS IN CG190

Objectives To determine whether the use of ECG analysis
as an adjunct to continuous electronic fetal
monitoring improves neonatal and maternal

outcomes

Language English

Study design Randomised controlled trials (RCTs)
Comparative observational studies (if no RCT
data)

© National Institute for Health and Care Excellence 2017
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Status Published papers

Population Pregnant women in labour at term (37-42 Note: need to document
weeks) with an indication for electronic fetal exact population of trials
monitoring (EFM)

Intervention ECG analysis in combination with EFM Possible search terms:

e ECG analysis, could
include ST
wave/segment analysis
(STAN) or PR interval
analysis

e ECG might be called
EKG (the abbreviation for
the German word
elektrokardiogramm)

e FECG

e T/QRS ratio

also put F and fetal in front

of all search terms

Comparator Continuous electronic fetal monitoring (alone, This could be fully
i.e. without additional ECG analysis) continuous, or ‘intermittent
continuous’

Possible search terms:

e cardiotocography - CTG

e cardiotocogram

e FHR trace interpretation

FHR monitoring

Outcomes Woman Document indication for
e Mode of birth (spontaneous, Caesarean birth
section, instrumental)
» Women’s satisfaction/experience of labour Major neonatal morbidity
and birth including mobility could include:
¢ Need for fetal blood sampling ¢ hypoxic ischaemic
e Perineal trauma encephalopathy (HIE)
e cerebral
Neonate gflsy/neurodevelopment
* Mortality disability/developmental
o Admission to NICU delay

e Metabolic acidosis at birth (cord pH less than
7.05 and base deficit greater than 12 mmol/l)

e Requirement for resuscitation at
birth/assisted ventilation (IPPV)

Note: the following are second-line outcomes if
no data reported for priority outcomes listed
above:

e meconium aspiration syndrome
o fetal trauma

Other criteria for Include all countries

inclusion/ exclusion  Exclude case reports and case series with no
of studies comparative data

Search strategies Search from previous guideline

© National Institute for Health and Care Excellence 2017
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Review strategies

Need to consider impact of the stage of labour,
and record duration/frequency of monitoring

C.9 Automated interpretation of cardiotocograph traces

Review question

Objective

Population and
directness

Intervention

Comparison

Outcomes

Does automated interpretation of
cardiotocograph traces using computer
software improve consistency of interpretation
and outcomes (neonatal and maternal)?

Electronic fetal monitoring (EFM) aims to
detect abnormalities of the fetal heart rate
pattern which enables the birth attendant to
adapt care for women in labour with a view to
avoiding adverse outcomes. Interpretation of
the trace can be challenging for a number of
reasons and computerised interpretation offers
potential for improved consistency and
outcomes

Women in labour at term (37 to 42 weeks)

Decision-support software used to interpret the
cardiotocograph trace

Human interpretation of the cardiotocograph
trace

Accuracy and consistency:
¢ sensitivity
o specificity
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NEW PROTOCOL 2016 —
EVIDENCE REVIEW TO
BE PERFORMED IN
ACCORDANCE WITH
CG190 METHODS
SECTION (1.10.2 AND
1.10.3); ADDITIONALLY
DUAL WEEDING AND
STUDY SELECTION
(INCLUSION/EXCLUSION)
TO BE UNDERTAKEN
FOR THIS QUESTION
(ANY DISCREPANCIES
TO BE RESOLVED
THROUGH DISCUSSION
BETWEEN THE FIRST
AND SECOND
REVIEWERS OR BY
REFERENCE TO A THIRD
PERSON)

Outcome: based on a 10%
sample of search results
(n=62), there was 87%
agreement between
reviewers on initial
weeding and 100%
agreement on study
selection
(inclusion/exclusion)
following resolution of
weeding discrepancies

Reviewer to note the
proprietary name of any
decision-support software

Perinatal death is up to 28
days
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¢ positive likelihood ratio
¢ negative likelihood ratio
e intra-rater reliability

Clinical outcomes, for example:

o extended perinatal death after randomisation
(excluding those from congenital anomalies)

¢ hypoxic ischaemic encephalopathy (HIE)
e admission to NICU

e acidosis (arterial cord pH <7.05, base deficit
of more than 12)

¢ need for fetal blood sampling
e mode of birth

¢ Women's satisfaction/experience of labour
and birth including mobility

Setting Obstetric units

Stratified, subgroup In the presence of heterogeneity, the following
and adjusted subgroups will be considered for sensitivity
analyses analysis:

e type of decision-support software

When comparative observational studies are
included for intervention reviews the following
confounders will be considered:

e centre

¢ software

e training systems (e.g. Baby Lifeline, Prompt)
Language English
Study design Only published full-text papers:

o systematic reviews of randomised controlled
trials (RCTs)

e RCTs (including test and treat)

e cohort studies (only if RCTs unavailable or
limited data to inform decision making)

¢ diagnostic test accuracy studies

Search strategy Sources to be searched: Medline, Medline In-
Process, CCTR, CDSR, DARE, HTA, Embase.

Limits (for example, date or study design): all
study designs; search from previous guideline
(2006). Apply standard animal/non-English
language filters.

Supplementary search techniques: none

Review strategy Appraisal of methodological quality:

assess at study level using NICE checklists;
assess at outcome level (across studies) using
GRADE.

Synthesis of data:

meta-analysis will be conducted where
appropriate.

If cohort studies are included, the minimum
number of events per covariate will be
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recorded to ensure accurate multivariate
analysis.

Default minimally important differences (MIDs)
will be used: 0.75 and 1.25 for dichotomous
outcomes; 0.5 times standard deviation (SD)
for continuous outcomes.

If studies report only p-values, this information
will be recorded in GRADE tables without an
assessment of imprecision being made

Equalities Equalities considerations will be considered
systematically in relation to the available
evidence and draft recommendations

Notes/additional None
information
Key papers INFANT study, due to publish during 2016:

https://www.ucl.ac.uk/ictm/about/cctu

FM ALERT, Ayres-De-Campos (1%t author)
presented at European conference ECIC,
Porto, 2015

Six studies included in CG190 (based on 2007
guideline) without a published review question
or protocol:

o [reference 495] Keith RD, Beckley S,
Garibaldi JM, et al. A multicentre
comparative study of 17 experts and an
intelligent computer system for managing
labour using the cardiotocogram. BJOG: an
international journal of obstetrics &
gynaecology. 1995;102(9):688-700.

o [reference 496] Taylor GM, Mires GJ, Abel
EW, et al. The development and validation of
an algorithm for real-time computerised fetal
heart rate monitoring in labour. BJOG: an
international journal of obstetrics &
gynaecology. 2000;107(9):1130-7.

o [reference 497] Todros T, Preve CU,
Plazzotta C, et al. Fetal heart rate tracings:
observers versus computer assessment.
European Journal of Obstetrics, Gynecology
and Reproductive Biology. 1996;68(1-2):83—
6

o [reference 498] Chung TK, Mohajer MP,
Yang ZJ, et al. The prediction of fetal
acidosis at birth by computerised analysis of
intrapartum cardiotocography. BJOG: an
international journal of obstetrics &
gynaecology. 1995;102(6):454—60.

o [reference 499] Nielsen PV, Stigsby B,
Nickelsen C, et al. Computer assessment of
the intrapartum cardiotocogram. Il. The value
of computer assessment compared with
visual assessment. Acta Obstetricia et
Gynecologica Scandinavica.
1988;67(5):461-4.
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o [reference 500] Mongelli M, Dawkins R,
Chung T, et al. Computerised estimation of
the baseline fetal heart rate in labour: the low
frequency line. BJOG: an international
journal of obstetrics & gynaecology.
1997;104(10):1128-33.
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Appendix D: Search strategies

All the searches performed for the 2017 review are documented below. Those which were
re-runs of searches performed for CG190 are indicated as such. Any future updates of
review questions included in the addendum should use 1 April 2016 as the starting point for
searching for new evidence.

Continuous cardiotocography compared with intermittent
auscultation on admission and during established labour

This search covers two review questions (cardiotocography compared with intermittent
auscultation on admission in labour and cardiotocography compared with intermittent
auscultation during established labour).

The search strategies below are reproduced from CG190 and were re-run from January
2014 as part of the 2016 evidence review.

A health economics search was also conducted for these review questions.

Database(s): Ovid MEDLINE(R)
# Searches

1 randomized controlled trial.pt.

2 controlled clinical trial.pt.

3 DOUBLE BLIND METHOD/

4 SINGLE BLIND METHOD/

5 RANDOM ALLOCATION/

6 or/1-5

7 ((single or double or triple or treble) adj5 (blind$ or mask$)).tw,sh.

8 clinical trial.pt.

9 exp CLINICAL TRIAL/

10 exp CLINICAL TRIALS AS TOPIC/

11 (clinic$ adj5 trial$).tw,sh.

12 PLACEBOS/

13 placebo$.tw,sh.

14 random$.tw,sh.

15 or/7-14

16 or/6,15

17 META ANALYSIS/

18 META ANALYSIS AS TOPIC/

19 meta analysis.pt.

20 (metaanaly$ or meta-analy$ or (meta adj analy$)).tw,sh.

21 (systematic$ adj5 (review$ or overview$)).tw,sh.

22 (methodologic$ adj5 (review$ or overview$)).tw,sh.

23 or/17-22

24 review$.pt.

25 (medline or medlars or embase or cinahl or cochrane or psycinfo or psychinfo or psychlit or
psyclit or "web of science" or "science citation" or scisearch).tw.

26 ((hand or manual$) adj2 search$).tw.
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# Searches

27 (electronic database$ or bibliographic database$ or computeri?ed database$ or online
database$).tw,sh.

28 (pooling or pooled or mantel haenszel).tw,sh.

29 (peto or dersimonian or der simonian or fixed effect).tw,sh.

30 or/25-29

31 and/24,30
32 exp COHORT STUDIES/
33 cohort$.tw.

34 or/32-33

35 or/16,23,31,34
36 letter.pt.

37 comment.pt.

38 editorial.pt.

39 historical article.pt.

40 or/36-39

41 35 not 40

42 comparative study.pt.

43 or/41-42

44 exp PARTURITION/

45 exp LABOR, OBSTETRIC/

46 exp DELIVERY, OBSTETRIC/
47 (partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
48 or/44-47

49 FETAL MONITORING/

50 UTERINE MONITORING/

51 ((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.

52 ((monitor$ or test$) adj3 (admission or admit$ or select$ or routine$ or intermittent$ or
universal$ or continu$ or interval$)).ti,ab.

53 or/49-52

54 exp FETAL HEART/
55 HEART RATE, FETAL/
56 FETAL DISTRESS/

57 ((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

58 FHR.ti,ab.
59 exp AUSCULTATION/
60 STETHOSCOPES/

61 (auscultat$ or IA or pin?ard$ or fetoscop$).ti,ab.
62 ((f?etal or f?etus$) adj3 stethoscop$).ti,ab.

63 "listening in".ti,ab.

64 (non stress test$ or non?stress test$ or NST).ti,ab.

65 ULTRASONOGRAPHY, DOPPLER/

66 ECHOCARDIOGRAPHY, DOPPLER/

67 sonicaid$.ti,ab.

68 ((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).ti,ab.
69 CARDIOTOCOGRAPHY/
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#

70
71
72
73

74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

Searches

(cardiotocogra$ or CTG or EFM).ti,ab.
or/54-70

and/48,53,71

((cardiotocogra$ or CTG or auscultat$) adj3 (admission or admit$ or select$ or routine$ or
intermittent$ or universal$ or continu$ or interval$)).ti,ab.

or/72-73

limit 74 to english language
LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/
ANECDOTES AS TOPIC/
COMMENT/

CASE REPORT/

(letter or comment* or abstracts).ti.
or/76-83

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
84 not 85

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/
exp ANIMAL EXPERIMENTATION/
exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.
or/86-92

75 not 93

and/43,94

limit 95 to yr="2005 -Current"

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations

#

1
2
3

(G20 N

o N O

11
12
13

Searches
(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.

((monitor$ or test$) adj3 (admission or admit$ or select$ or routine$ or intermittent$ or
universal$ or continu$ or interval$)).ti,ab.

or/2-3

((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

FHR.ti,ab.

(auscultat$ or 1A or pin?ard$ or fetoscop$).ti,ab.

((f?etal or f?etus$) adj3 stethoscop$).ti,ab.

"listening in".ti,ab.

(non stress test$ or non?stress test$ or NST).ti,ab.

sonicaid$.ti,ab.

((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).ti,ab.
(cardiotocogra$ or CTG or EFM).ti,ab.
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# Searches

14 or/5-13

15 and/1,4,14

16 ((cardiotocogra$ or CTG or auscultat$) adj3 (admission or admit$ or select$ or routine$ or
intermittent$ or universal$ or continu$ or interval$)).ti,ab.

17 or/15-16

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials
# Searches
exp PARTURITION/
exp LABOR, OBSTETRIC/
exp DELIVERY, OBSTETRIC/
(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
or/1-4
FETAL MONITORING/
UTERINE MONITORING/
((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.

((monitor$ or test$) adj3 (admission or admit$ or select$ or routine$ or intermittent$ or
universal$ or continu$ or interval$)).ti,ab.

10 or/6-9

11 exp FETAL HEART/
12 HEART RATE, FETAL/
13 FETAL DISTRESS/

14 ((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

15 FHR.ti,ab.
16 exp AUSCULTATION/
17 STETHOSCOPES/

© 00 N O OB~ WN -

18 (auscultat$ or IA or pin?ard$ or fetoscop$).ti,ab.
19 ((f?etal or f?etus$) adj3 stethoscop$).ti,ab.

20 "listening in".ti,ab.

21 (non stress test$ or non?stress test$ or NST).ti,ab.

22 ULTRASONOGRAPHY, DOPPLER/

23 ECHOCARDIOGRAPHY, DOPPLER/

24 sonicaid$.ti,ab.

25 ((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).ti,ab.
26 CARDIOTOCOGRAPHY/

27 (cardiotocogra$ or CTG or EFM).ti,ab.

28 or/11-27

29 and/5,10,28

30 ((cardiotocogra$ or CTG or auscultat$) adj3 (admission or admit$ or select$ or routine$ or
intermittent$ or universal$ or continu$ or interval$)).ti,ab.

31 or/29-30

Database(s): EBM Reviews - Cochrane Database of Systematic Reviews, EBM Reviews
- Database of Abstracts of Reviews of Effects

# Searches
1 PARTURITION.kw.
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© 0 N O O A W N H

10
11
12
13
14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31

Searches

LABOR, OBSTETRIC.kw.

DELIVERY, OBSTETRIC.kw.

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).tw,tx.

or/1-4

FETAL MONITORING.kw.

UTERINE MONITORING.kw.

((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).tw,tx.

((monitor$ or test$) adj3 (admission or admit$ or select$ or routine$ or intermittent$ or
universal$ or continu$ or interval$)).tw,tx.

or/6-9

FETAL HEART .kw.
HEART RATE, FETAL.kw.
FETAL DISTRESS.kw.

((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).tw,tx.

FHR.tw,tx.

AUSCULTATION.kw.

STETHOSCOPES .kw.

(auscultat$ or IA or pin?ard$ or fetoscop$).tw,tx.
((f?etal or f?etus$) adj3 stethoscop$).tw,tx.
"listening in".tw,tx.

(non stress test$ or non?stress test$ or NST).tw, tx.
ULTRASONOGRAPHY, DOPPLER .kw.
ECHOCARDIOGRAPHY, DOPPLER .kw.
sonicaid$.tw,tx.

((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).tw,tx.
CARDIOTOCOGRAPHY .kw.

(cardiotocogra$ or CTG or EFM).tw, tx.

or/11-27

and/5,10,28

((cardiotocogra$ or CTG or auscultat$) adj3 (admission or admit$ or select$ or routine$ or
intermittent$ or universal$ or continu$ or interval$)).tw,tx.

or/29-30

Database(s): EBM Reviews - Health Technology Assessment

#

© 0 N O O B~ ODN -

Searches

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).tw.

or/1-4

FETAL MONITORING/

UTERINE MONITORING/

((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).tw.

((monitor$ or test$) adj3 (admission or admit$ or select$ or routine$ or intermittent$ or
universal$ or continu$ or interval$)).tw.
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#

10
11
12
13
14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31

Searches

or/6-9

exp FETAL HEART/
HEART RATE, FETAL/
FETAL DISTRESS/

((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).tw.

FHR.tw.

exp AUSCULTATION/

STETHOSCOPES/

(auscultat$ or IA or pin?ard$ or fetoscop$).tw.
((f?etal or f?etus$) adj3 stethoscop$).tw.
"listening in".tw.

(non stress test$ or non?stress test$ or NST).tw.
ULTRASONOGRAPHY, DOPPLER/
ECHOCARDIOGRAPHY, DOPPLER/
sonicaid$.tw.

((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).tw.
CARDIOTOCOGRAPHY/

(cardiotocogra$ or CTG or EFM).tw.

or/11-27

and/5,10,28

((cardiotocogra$ or CTG or auscultat$) adj3 (admission or admit$ or select$ or routine$ or
intermittent$ or universal$ or continu$ or interval$)).tw.

or/29-30

Database(s): Embase

#

0 N O OB~ WN -

Searches

CLINICAL TRIAL/ or "CLINICAL TRIAL (TOPIC)"/

(clinic$ adj5 trial$).tw,sh.

SINGLE BLIND PROCEDURE/

DOUBLE BLIND PROCEDURE/

RANDOM ALLOCATION/

CROSSOVER PROCEDURE/

PLACEBO/

placebo$.tw,sh.

random$.tw,sh.

RANDOMIZED CONTROLLED TRIAL/ or "RANDOMIZED CONTROLLED TRIAL (TOPIC)"/
((single or double or triple or treble) adj (blind$ or mask$)).tw,sh.
randomi?ed control$ trial$.tw.

or/1-12

META ANALYSIS/

((meta adj analy$) or metaanalys$ or meta-analy$).tw,sh.
(systematic$ adj5 (review$ or overview$)).tw,sh.
(methodologic$ adj5 (review$ or overview$)).tw,sh.

or/14-17

review.pt.
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# Searches

20 (medline or medlars or embase).ab.

21 (scisearch or science citation index).ab.

22 (psychlit or psyclit or psychinfo or psycinfo or cinahl or cochrane).ab.

23 ((hand or manual$) adj2 search$).tw.

24 (electronic database$ or bibliographic database$ or computeri?ed database$ or online
database$).tw.

25 (pooling or pooled or mantel haenszel).tw.

26 (peto or dersimonian or "der simonian" or fixed effect).tw.

27 or/20-26

28 and/19,27

29 COHORT ANALYSIS/

30 LONGITUDINAL STUDY/
31 FOLLOW UP/

32 PROSPECTIVE STUDY/
33 cohort$.tw.

34 or/29-33
35 or/13,18,28,34
36 (book or conference paper or editorial or letter or note or proceeding or short survey).pt.

37 35 not 36

38 COMPARATIVE STUDY/

39 or/37-38

40 BIRTH/

41 exp CHILDBIRTH/

42 exp DELIVERY/

43 (partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.

44 or/40-43

45 FETUS MONITORING/

46 ((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.

47 ((monitor$ or test$) adj3 (admission or admit$ or select$ or routine$ or intermittent$ or
universal$ or continu$ or interval$)).ti,ab.

48 or/45-47

49 FETUS HEART/

50 FETUS HEART RATE/
51 FETUS DISTRESS/

52 ((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

53 FHR.ti,ab.

54 exp FETUS MONITOR/

55 AUSCULTATION/ or HEART AUSCULTATION/
56 STETHOSCOPE/

57 (auscultat$ or 1A or pin?ard$ or fetoscop$).ti,ab.
58 ((f?etal or f?etus$) adj3 stethoscop$).ti,ab.

59 "listening in".ti,ab.

60 (non stress test$ or non?stress test$ or NST).ti,ab.

61 DOPPLER FLOWMETRY/
62 DOPPLER ECHOCARDIOGRAPHY/
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#

63
64
65
66
67
68
69
70

71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

Searches
sonicaid$.ti,ab.

((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).ti,ab.

CARDIOTOCOGRAPHY/
CARDIOTOCOGRAPH/
(cardiotocogra$ or CTG or EFM).ti,ab.
or/49-67

and/44,48,68

((cardiotocogra$ or CTG or auscultat$) adj3 (admission or admit$ or select$ or routine$ or

intermittent$ or universal$ or continu$ or interval$)).ti,ab.
or/69-70

limit 71 to english language
conference abstract.pt.

letter.pt. or LETTER/

note.pt.

editorial.pt.

CASE REPORT/ or CASE STUDY/
(letter or comment* or abstracts).ti.
or/73-78

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
79 not 80

ANIMAL/ not HUMAN/
NONHUMAN/

exp ANIMAL EXPERIMENT/

exp EXPERIMENTAL ANIMAL/
ANIMAL MODEL/

exp RODENT/

(rat or rats or mouse or mice).ti.
or/81-88

72 not 89

and/39,90

Database(s): CINAHL via EBSCOhost

#
S47

S46

S45

S44

Query
S6 and S46

S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15
or S16 or S17 or S18 or S19 or S20 or S21 or S22 or S23
or S24 or S25 or S26 or S27 or S28 or S29 or S30 or S31
or S32 or S33 or S34 or S35 or S36 or S37 or S38 or S39
or S40 or S41 or S42 or S43 or S44 or S45

(MH "TELEMETRY")

TI (EFM) or AB (EFM)
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# Query Limiters/Expanders

S$43

Tl (cardiotocograph*) or AB (cardiotograph®)

Search modes -
Boolean/Phrase

S42  AB (sonicaid* or ultraso® or echo* or sono* or flowmet* or Search modes -
doppler*) Boolean/Phrase
S41 Tl (sonicaid* or ultraso* or echo* or sono* or flowmet* or Search modes -
doppler*) Boolean/Phrase
S40 MH ECHOCARDIOGRAPHY, DOPPLER Search modes -
Boolean/Phrase
S39 MH ULTRASONOGRAPHY, DOPPLER Search modes -
Boolean/Phrase
S38  TI (non stress test* or nonstress test* or NST) or AB (non Search modes -
stress test* or nonstress test* or NST) Boolean/Phrase
S37 MH NONSTRESS TESTING, FETAL Search modes -
Boolean/Phrase
S36  TI ("listening in") or AB ("listening in") Search modes -
Boolean/Phrase
S35  TI (auscultat* or IA or pin#ard* or fetoscop*) or AB Search modes -
(auscultat® or IA or pin#ard* or fetoscop®) Boolean/Phrase
S34 MH STETHOSCOPES Search modes -
Boolean/Phrase
S33 MH AUSCULTATION+ Search modes -
Boolean/Phrase
S32  AB (umbilic* N3 gas*) Search modes -
Boolean/Phrase
S31 Tl (umbilic* N3 gas™) Search modes -
Boolean/Phrase
S30  AB (cord N3 gas®) Search modes -
Boolean/Phrase
S29 Tl (cord N3 gas™) Search modes -
Boolean/Phrase
S28 (MH "CORDOCENTESIS") Search modes -
Boolean/Phrase
S27 TI (CTG) or AB (CTG) Search modes -
Boolean/Phrase
S26  AB (ST?segment) Search modes -
Boolean/Phrase
S25  TI(ST?segment) Search modes -
Boolean/Phrase
S24  TI(QRS) or AB (QRS) Search modes -
Boolean/Phrase
S23  TI (electrocardiogr*) or AB (electrocardiogr®) Search modes -
Boolean/Phrase
S22 Tl (ECG) or AB (ECG) Search modes -
Boolean/Phrase
S21 (MH "ELECTROCARDIOGRAPHY+") OR (MH Search modes -
"ELECTROCARDIOGRAPHY, AMBULATORY") OR (MH Boolean/Phrase
"QRS COMPLEX") OR (MH "ST SEGMENT") OR (MH
"VECTORCARDIOGRAPHY+")
S20 (MH"FETAL MONITORING, ELECTRONIC+") Search modes -
Boolean/Phrase
S19 (fetal N3 blood) or AB (fetus* N3 blood) or AB (foetal N3 Search modes -

blood) or AB (foetus* N3 blood)
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# Query Limiters/Expanders

S18

TI (FBS) or AB (FBS)

Search modes -
Boolean/Phrase

S17  (MH "ACID-BASE IMBALANCE+") Search modes -
Boolean/Phrase

S16 (MH "FETAL HEART") Search modes -
Boolean/Phrase

S15  (MH "FETAL BLOOD") Search modes -
Boolean/Phrase

S14  TI(FHR) or AB (FHR) Search modes -
Boolean/Phrase

S13  AB (fetal N3 heart*) or AB (fetus* N3 heart*) or AB (foetal Search modes -
N3 heart*) or AB (foetus* N3 heart*) Boolean/Phrase

S12  TI (fetal N3 heart*) or Tl (fetus* N3 heart*) or Tl (foetal N3 Search modes -
heart*) or Tl (foetus* N3 heart*) Boolean/Phrase

S11 MH HEART RATE, FETAL Search modes -
Boolean/Phrase

S10  AB (fetal N3 monitor*) or AB (fetus* N3 monitor*) or AB Search modes -
(foetal N3 monitor*) or AB (foetus® N3 monitor*) Boolean/Phrase

S9 TI (fetal N3 monitor*) or Tl (fetus* N3 monitor*) or Tl (foetal Search modes -
N3 monitor*) or Tl (foetus* N3 monitor*) Boolean/Phrase

S8 MH UTERINE MONITORING Search modes -
Boolean/Phrase

S7 MH FETAL MONITORING+ Search modes -
Boolean/Phrase

S6 S1 or S2 or S3 or S4 or S5 Search modes -
Boolean/Phrase

S5 AB (partu* or birth* or childbirth* or intrapartu* or labo#r*) Search modes -
Boolean/Phrase

S4 TI (partu* or birth* or childbirth* or intrapartu® or labo#r*) Search modes -
Boolean/Phrase

S3 MH DELIVERY+ Search modes -
Boolean/Phrase

S2 MH LABOR+ Search modes -
Boolean/Phrase

S1 MH CHILDBIRTH+ Search modes -

Health economics

Ovid MEDLINE(R)

#

© 00 N O O B WN -

Searches

ECONOMICS/

VALUE OF LIFE/

exp "COSTS AND COST ANALYSIS"/
exp ECONOMICS, HOSPITAL/

exp ECONOMICS, MEDICAL/

exp RESOURCE ALLOCATION/
ECONOMICS, NURSING/
ECONOMICS, PHARMACEUTICAL/
exp "FEES AND CHARGES"/
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

52

Searches

exp BUDGETS/

budget®.ti,ab.

cost*.ti,ab.

(economic* or pharmaco?economic*).ti,ab.

(price* or pricing*).ti,ab.

(financ* or fee or fees or expenditure* or saving*).ti,ab.
(value adj2 (money or monetary)).ti,ab.

resourc* allocat*.ti,ab.

(fund or funds or funding® or funded).ti,ab.

(ration or rations or rationing* or rationed).ti,ab.

ec.fs.

or/1-20

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
or/22-25

FETAL MONITORING/

UTERINE MONITORING/

((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.

((monitor$ or test$) adj3 (admission or admit$ or select$ or routine$ or intermittent$ or
universal$ or continu$ or interval$)).ti,ab.

or/27-30

exp FETAL HEART/
HEART RATE, FETAL/
FETAL DISTRESS/

((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

FHR.ti,ab.

exp AUSCULTATION/

STETHOSCOPES/

(auscultat$ or 1A or pin?ard$ or fetoscop$).ti,ab.
((f?etal or f?etus$) adj3 stethoscop$).ti,ab.
"listening in".ti,ab.

(non stress test$ or non?stress test$ or NST).ti,ab.
ULTRASONOGRAPHY, DOPPLER/
ECHOCARDIOGRAPHY, DOPPLER/
sonicaid$.ti,ab.

((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).ti,ab.
CARDIOTOCOGRAPHY/

(cardiotocogra$ or CTG or EFM).ti,ab.

or/32-48

and/26,31,49

((cardiotocogra$ or CTG or auscultat$) adj3 (admission or admit$ or select$ or routine$ or
intermittent$ or universal$ or continu$ or interval$)).ti,ab.

or/50-51
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# Searches

53 limit 52 to english language

54 LETTER/

55 EDITORIAL/

56 NEWS/

57 exp HISTORICAL ARTICLE/

58 ANECDOTES AS TOPIC/

59 COMMENT/

60 CASE REPORT/

61 (letter or comment™ or abstracts).ti.
62 or/54-61

63 RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
64 62 not 63

65 ANIMALS/ not HUMANS/

66 exp ANIMALS, LABORATORY/
67 exp ANIMAL EXPERIMENTATION/
68 exp MODELS, ANIMAL/

69 exp RODENTIA/

70 (rat or rats or mouse or mice).ti.

71 or/64-70

72 53 not 71

73 and/21,72

EBM Reviews - Cochrane Central Register of Controlled Trials
# Searches

1 ECONOMICS/

2 VALUE OF LIFE/

3 exp "COSTS AND COST ANALYSIS"/

4 exp ECONOMICS, HOSPITAL/

5 exp ECONOMICS, MEDICAL/

6 exp RESOURCE ALLOCATION/

7 ECONOMICS, NURSING/

8 ECONOMICS, PHARMACEUTICAL/

9 exp "FEES AND CHARGES"/

10 exp BUDGETS/

11 budget*.ti,ab.

12 cost*.ti,ab.

13  (economic* or pharmaco?economic®).ti,ab.
14  (price* or pricing*).ti,ab.

15  (financ* or fee or fees or expenditure* or saving*).ti,ab.
16  (value adj2 (money or monetary)).ti,ab.

17  resourc* allocat*.ti,ab.

18  (fund or funds or funding* or funded).ti,ab.
19  (ration or rations or rationing* or rationed).ti,ab.
20 ec.fs.

21 or/1-20
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#

22
23
24
25
26
27
28
29
30

31
32
33
34
35

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

52
53

Searches

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.

or/22-25

FETAL MONITORING/

UTERINE MONITORING/

((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.

((monitor$ or test$) adj3 (admission or admit$ or select$ or routine$ or intermittent$ or
universal$ or continu$ or interval$)).ti,ab.

or/27-30

exp FETAL HEART/
HEART RATE, FETAL/
FETAL DISTRESS/

((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

FHR.ti,ab.

exp AUSCULTATION/

STETHOSCOPES/

(auscultat$ or IA or pin?ard$ or fetoscop$).ti,ab.
((f?etal or f?etus$) adj3 stethoscop$).ti,ab.
"listening in".ti,ab.

(non stress test$ or non?stress test$ or NST).ti,ab.
ULTRASONOGRAPHY, DOPPLER/
ECHOCARDIOGRAPHY, DOPPLER/
sonicaid$.ti,ab.

((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).ti,ab.
CARDIOTOCOGRAPHY/

(cardiotocogra$ or CTG or EFM).ti,ab.

or/32-48

and/26,31,49

((cardiotocogra$ or CTG or auscultat$) adj3 (admission or admit$ or select$ or routine$ or
intermittent$ or universal$ or continu$ or interval$)).ti,ab.

or/50-51
and/21,52

EBM Reviews - Health Technology Assessment

#

0 N O 0o WN -

Searches

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).tw.

or/1-4

FETAL MONITORING/

UTERINE MONITORING/

((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).tw.
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# Searches

9 ((monitor$ or test$) adj3 (admission or admit$ or select$ or routine$ or intermittent$ or
universal$ or continu$ or interval$)).tw.

10  or/6-9

11 exp FETAL HEART/

12 HEART RATE, FETAL/

13 FETAL DISTRESS/

14 ((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or compromis$)).tw.
15 FHR.tw.

16 exp AUSCULTATION/

17  STETHOSCOPES/

18  (auscultat$ or IA or pin?ard$ or fetoscop$).tw.

19  ((f?etal or f?etus$) adj3 stethoscop$).tw.

20 "listening in".tw.

21 (non stress test$ or non?stress test$ or NST).tw.

22 ULTRASONOGRAPHY, DOPPLER/

23 ECHOCARDIOGRAPHY, DOPPLER/

24 sonicaid$.tw.

25  ((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f2etus$)).tw.
26 CARDIOTOCOGRAPHY/

27  (cardiotocogra$ or CTG or EFM).tw.

28 or/11-27

29  and/5,10,28

30 ((cardiotocogra$ or CTG or auscultat$) adj3 (admission or admit$ or select$ or routine$ or
intermittent$ or universal$ or continu$ or interval$)).tw.

31 or/29-30

EBM Reviews - NHS Economic Evaluation Database
# Searches
exp PARTURITION/
exp LABOR, OBSTETRIC/
exp DELIVERY, OBSTETRIC/
(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).tw.
or/1-4
FETAL MONITORING/
UTERINE MONITORING/
((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).tw.

((monitor$ or test$) adj3 (admission or admit$ or select$ or routine$ or intermittent$ or
universal$ or continu$ or interval$)).tw.

10 or/6-9

11 exp FETAL HEART/
12 HEART RATE, FETAL/
13 FETAL DISTRESS/

© 00 N O OB~ W N -

14 ((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).tw.
15 FHR.tw.

16 exp AUSCULTATION/
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# Searches
17 STETHOSCOPES/
18 (auscultat$ or IA or pin?ard$ or fetoscop$).tw.
19 ((f?etal or f?etus$) adj3 stethoscop$).tw.
20 "listening in".tw.
21 (non stress test$ or non?stress test$ or NST).tw.
22 ULTRASONOGRAPHY, DOPPLER/
23 ECHOCARDIOGRAPHY, DOPPLER/
24 sonicaid$.tw.
25 ((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).tw.
26 CARDIOTOCOGRAPHY/
27 (cardiotocogra$ or CTG or EFM).tw.
28 or/11-27
29 and/5,10,28
30 ((cardiotocogra$ or CTG or auscultat$) adj3 (admission or admit$ or select$ or routine$ or
intermittent$ or universal$ or continu$ or interval$)).tw.
31 or/29-30
Embase
# Searches
1 HEALTH ECONOMICS/
2 exp ECONOMIC EVALUATION/
3 exp HEALTH CARE COST/
4 exp FEE/
5 BUDGET/
6 FUNDING/
7 RESOURCE ALLOCATION/
8 budget®.ti,ab.
9 cost*.ti,ab.
10  (economic* or pharmaco?economic®).ti,ab.
11 (price* or pricing*).ti,ab.
12 (financ* or fee or fees or expenditure* or saving*).ti,ab.
13  (value adj2 (money or monetary)).ti,ab.
14  resourc* allocat*.ti,ab.
15  (fund or funds or funding* or funded).ti,ab.
16  (ration or rations or rationing* or rationed).ti,ab.
17  or/1-16
18 BIRTH/
19 exp CHILDBIRTH/
20 exp DELIVERY/
21 (partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
22 or/18-21
23 FETUS MONITORING/
24  ((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.
25  ((monitor$ or test$) adj3 (admission or admit$ or select$ or routine$ or intermittent$ or
universal$ or continu$ or interval$)).ti,ab.
26 or/23-25
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27
28
29
30

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

Searches

FETUS HEART/
FETUS HEART RATE/
FETUS DISTRESS/

((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

FHR.ti,ab.

exp FETUS MONITOR/

AUSCULTATION/ or HEART AUSCULTATION/
STETHOSCOPE/

(auscultat$ or 1A or pin?ard$ or fetoscop$).ti,ab.
((f?etal or f?etus$) adj3 stethoscop$).ti,ab.
"listening in".ti,ab.

(non stress test$ or non?stress test$ or NST).ti,ab.
DOPPLER FLOWMETRY/

DOPPLER ECHOCARDIOGRAPHY/
sonicaid$.ti,ab.

((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).ti,ab.
CARDIOTOCOGRAPHY/

CARDIOTOCOGRAPH/

(cardiotocogra$ or CTG or EFM).ti,ab.

or/27-45

and/22,26,46

((cardiotocogra$ or CTG or auscultat$) adj3 (admission or admit$ or select$ or routine$ or
intermittent$ or universal$ or continu$ or interval$)).ti,ab.

or/47-48

limit 49 to english language
conference abstract.pt.

letter.pt. or LETTER/

note.pt.

editorial.pt.

CASE REPORT/ or CASE STUDY/
(letter or comment™ or abstracts).ti.
or/51-56

RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
57 not 58

ANIMAL/ not HUMAN/
NONHUMAN/

exp ANIMAL EXPERIMENT/

exp EXPERIMENTAL ANIMAL/
ANIMAL MODEL/

exp RODENT/

(rat or rats or mouse or mice).ti.
or/59-66

50 not 67

and/17,68
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Intermittent auscultation compared with cardiotocography
in the presence of meconium stained liquor

The search strategies below are reproduced from CG190 and were re-run from January
2014 as part of the 2016 evidence review.

Database(s): Ovid MEDLINE(R)

#

0 N O 0o~ WN -

N D N DN NN -2 A A A A A A a a a o
a A ODN =20 © 00 NO O b WDN =~ O

26
27

28
29
30
31
32
33
34
35
36
37

Searches

randomized controlled trial.pt.

controlled clinical trial.pt.

DOUBLE BLIND METHOD/

SINGLE BLIND METHOD/

RANDOM ALLOCATION/

or/1-5

((single or double or triple or treble) adj5 (blind$ or mask$)).tw,sh.
clinical trial.pt.

exp CLINICAL TRIAL/

exp CLINICAL TRIALS AS TOPIC/

(clinic$ adj5 trial$).tw,sh.

PLACEBOS/

placebo$.tw,sh.

random$.tw,sh.

or/7-14

or/6,15

META ANALYSIS/

META ANALYSIS AS TOPIC/

meta analysis.pt.

(metaanaly$ or meta-analy$ or (meta adj analy$)).tw,sh.
(systematic$ adj5 (review$ or overview$)).tw,sh.
(methodologic$ adj5 (review$ or overview$)).tw,sh.
or/17-22

review$.pt.

(medline or medlars or embase or cinahl or cochrane or psycinfo or psychinfo or psychlit or
psyclit or "web of science" or "science citation" or scisearch).tw.

((hand or manual$) adj2 search$).tw.

(electronic database$ or bibliographic database$ or computeri?ed database$ or online
database$).tw,sh.

(pooling or pooled or mantel haenszel).tw,sh.

(peto or dersimonian or der simonian or fixed effect).tw,sh.
or/25-29

and/24,30

exp COHORT STUDIES/

cohort$.tw.

or/32-33

or/16,23,31,34

letter.pt.

comment.pt.
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# Searches
38 editorial.pt.
39 historical article.pt.

40  or/36-39

41 35 not 40

42  comparative study.pt.
43  or/41-42

44 MECONIUM/

45  AMNIOTIC FLUID/

46 MECONIUM ASPIRATION SYNDROME/

47  (meconium$ or amniotic fluid or MSAF or MSL or MAS).ti,ab.
48  or/44-47

49  exp PARTURITION/

50 exp LABOR, OBSTETRIC/

51 exp DELIVERY, OBSTETRIC/

52  (partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
53  o0r/49-52

54 FETAL MONITORING/

55 UTERINE MONITORING/

56  ((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.
57 exp FETAL HEART/

58 HEART RATE, FETAL/

59 FETAL DISTRESS/

60  ((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

61 FHR.ti,ab.

62 exp AUSCULTATION/

63 STETHOSCOPES/

64  (auscultat$ or IA or pin?ard$ or fetoscop$).ti,ab.
65  ((f?etal or f?etus$) adj3 stethoscop$).ti,ab.

66  ‘"listening in".ti,ab.

67  (non stress test$ or non?stress test$ or NST).ti,ab.
68 ULTRASONOGRAPHY, DOPPLER/

69 ECHOCARDIOGRAPHY, DOPPLER/

70  sonicaid$.ti,ab.

71 ((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).ti,ab.
72 CARDIOTOCOGRAPHY/

73  (cardiotocogra$ or CTG or EFM).ti,ab.

74  or/54-73

75 and/48,53,74

76  limit 75 to english language

77  LETTER/
78  EDITORIAL/
79  NEWS/

80 exp HISTORICAL ARTICLE/
81 ANECDOTES AS TOPIC/
82 COMMENT/
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# Searches
83 CASE REPORT/
84  (letter or comment* or abstracts).ti.

85 or/77-84
86 RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
87  85not 86

88  ANIMALS/ not HUMANS/

89  exp ANIMALS, LABORATORY/

90 exp ANIMAL EXPERIMENTATION/
91  exp MODELS, ANIMAL/

92  exp RODENTIA/

93  (rat or rats or mouse or mice).ti.

94  0or/87-93

95 76 not 94

96 and/43,95

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations
# Searches
(meconium$ or amniotic fluid or MSAF or MSL or MAS).ti,ab.
(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.

((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

FHR.ti,ab.

(auscultat$ or IA or pin?ard$ or fetoscop$).ti,ab.

((f?etal or f?etus$) adj3 stethoscop$).ti,ab.

"listening in".ti,ab.

9 (non stress test$ or non?stress test$ or NST).ti,ab.

10  sonicaid$.ti,ab.

11 ((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).ti,ab.
12  (cardiotocogra$ or CTG or EFM).ti,ab.

13  or/3-12

14  and/1-2,13

A ODN -

0 N O O

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials
# Searches

MECONIUM/

AMNIOTIC FLUID/

MECONIUM ASPIRATION SYNDROME/

(meconium$ or amniotic fluid or MSAF or MSL or MAS).ti,ab.

or/1-4

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.

or/6-9

FETAL MONITORING/

= 2 O 00 N O O b WN -

- O
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# Searches

12 UTERINE MONITORING/

13 ((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.
14 exp FETAL HEART/

15 HEART RATE, FETAL/

16 FETAL DISTRESS/

17  ((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

18 FHR.ti,ab.

19  exp AUSCULTATION/

20 STETHOSCOPES/

21  (auscultat$ or IA or pin?ard$ or fetoscop$).ti,ab.
22 ((f?etal or f?etus$) adj3 stethoscop$).ti,ab.

23  'listening in".ti,ab.

24 (non stress test$ or non?stress test$ or NST).ti,ab.
25 ULTRASONOGRAPHY, DOPPLER/

26 ECHOCARDIOGRAPHY, DOPPLER/

27  sonicaid$.ti,ab.

28  ((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).ti,ab.
29 CARDIOTOCOGRAPHY/

30 (cardiotocogra$ or CTG or EFM).ti,ab.

31 or/11-30

32  and/5,10,31

Database(s): EBM Reviews - Cochrane Database of Systematic Reviews, EBM Reviews
- Database of Abstracts of Reviews of Effects

# Searches

1 MECONIUM.kw.

2 AMNIOTIC FLUID.kw.

3 MECONIUM ASPIRATION SYNDROME.kw.

4 (meconium$ or amniotic fluid or MSAF or MSL or MAS).tw,tx.

5 or/1-4

6 PARTURITION.kw.

7 LABOR, OBSTETRIC.kw.

8 DELIVERY, OBSTETRIC.kw.

9 (partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).tw,tx.

10  or/6-9

11 FETAL MONITORING.kw.

12 UTERINE MONITORING.kw.

13 ((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).tw,tx.

14 FETAL HEART .kw.

15 HEART RATE, FETAL.kw.

16 FETAL DISTRESS. kw.

17  ((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).tw,tx.

18 FHR.tw,tx.

19  AUSCULTATION.kw.

© National Institute for Health and Care Excellence 2017
51



Addendum to Intrapartum care (appendices)
Search strategies

# Searches

20 STETHOSCOPES .kw.

21  (auscultat$ or IA or pin?ard$ or fetoscop$).tw,tx.
22  ((f?etal or f?etus$) adj3 stethoscop$).tw,tx.

23 "listening in".tw,tx.

24  (non stress test$ or non?stress test$ or NST).tw, tx.
25 ULTRASONOGRAPHY, DOPPLER .kw.

26 ECHOCARDIOGRAPHY, DOPPLER .kw.

27  sonicaid$.tw,tx.

28  ((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).tw,tx.
29 CARDIOTOCOGRAPHY .kw.

30 (cardiotocogra$ or CTG or EFM).tw,tx.

31 or/11-30

32  and/5,10,31

Database(s): EBM Reviews - Health Technology Assessment

# Searches

1 MECONIUM/

2 AMNIOTIC FLUID/

3 MECONIUM ASPIRATION SYNDROME/

4 (meconium$ or amniotic fluid or MSAF or MSL or MAS).tw.

5 or/1-4

6 exp PARTURITION/

7 exp LABOR, OBSTETRIC/

8 exp DELIVERY, OBSTETRIC/

9 (partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).tw.

10  or/6-9

11 FETAL MONITORING/

12 UTERINE MONITORING/

13 ((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).tw.
14  exp FETAL HEART/

15 HEART RATE, FETAL/

16 FETAL DISTRESS/

17  ((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or compromis$)).tw.
18 FHR.tw.

19  exp AUSCULTATION/

20 STETHOSCOPES/

21  (auscultat$ or IA or pin?ard$ or fetoscop$).tw.

22  ((f?etal or f?etus$) adj3 stethoscop$).tw.

23  "listening in".tw.

24 (non stress test$ or non?stress test$ or NST).tw.

25 ULTRASONOGRAPHY, DOPPLER/

26 ECHOCARDIOGRAPHY, DOPPLER/

27  sonicaid$.tw.

28  ((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).tw.
29 CARDIOTOCOGRAPHY/
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# Searches
30 (cardiotocogra$ or CTG or EFM).tw.
31 or/11-30

32  and/5,10,31

Database(s): Embase
# Searches

1 CLINICAL TRIAL/ or "CLINICAL TRIAL (TOPIC)"/

2 (clinic$ adj5 trial$).tw,sh.

3 SINGLE BLIND PROCEDURE/

4 DOUBLE BLIND PROCEDURE/

5 RANDOM ALLOCATION/

6 CROSSOVER PROCEDURE/

7 PLACEBO/

8 placebo$.tw,sh.

9 random$.tw,sh.

10 RANDOMIZED CONTROLLED TRIAL/ or "RANDOMIZED CONTROLLED TRIAL (TOPIC)"/
11 ((single or double or triple or treble) adj (blind$ or mask$)).tw,sh.

12  randomi?ed control$ trial$.tw.

13  or/1-12

14  META ANALYSIS/

15  ((meta adj analy$) or metaanalys$ or meta-analy$).tw,sh.

16  (systematic$ adj5 (review$ or overview$)).tw,sh.

17  (methodologic$ adj5 (review$ or overview$)).tw,sh.

18  or/14-17

19 review.pt.

20  (medline or medlars or embase).ab.

21 (scisearch or science citation index).ab.

22  (psychlit or psyclit or psychinfo or psycinfo or cinahl or cochrane).ab.
23  ((hand or manual$) adj2 search$).tw.

24  (electronic database$ or bibliographic database$ or computeri?ed database$ or online

database$).tw.
25  (pooling or pooled or mantel haenszel).tw.
26  (peto or dersimonian or "der simonian" or fixed effect).tw.
27  or/20-26
28  and/19,27
29 COHORT ANALYSIS/
30 LONGITUDINAL STUDY/
31 FOLLOW UP/
32 PROSPECTIVE STUDY/
33  cohort$.tw.
34  0r/29-33
35 0r/13,18,28,34
36  (book or conference paper or editorial or letter or note or proceeding or short survey).pt.
37  35not 36
38 COMPARATIVE STUDY/
39  0r/37-38
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#
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

Searches

MECONIUM/

exp AMNION FLUID/

MECONIUM ASPIRATION/

(meconium$ or amniotic fluid or MSAF or MSL or MAS).ti,ab.
or/40-43

BIRTH/

exp CHILDBIRTH/

exp DELIVERY/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
or/45-48

FETUS MONITORING/

((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.
FETUS HEART/

FETUS HEART RATE/

FETUS DISTRESS/

((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

FHR.ti,ab.

exp FETAL HEART MONITOR/
AUSCULTATION/ or HEART AUSCULTATION/
STETHOSCOPE/

(auscultat$ or IA or pin?ard$ or fetoscop$).ti,ab.
((f?etal or f?etus$) adj3 stethoscop$).ti,ab.
"listening in".ti,ab.

(non stress test$ or non?stress test$ or NST).ti,ab.
DOPPLER FLOWMETRY/

DOPPLER ECHOCARDIOGRAPHY/
sonicaid$.ti,ab.

((ultraso$ or echo$ or sono$ or flowmet$ or doppler$) adj5 (f?etal or f?etus$)).ti,ab.
CARDIOTOCOGRAPHY/

CARDIOTOCOGRAPH/

(cardiotocogra$ or CTG or EFM).ti,ab.

or/50-70

and/44,49,71

limit 72 to english language

conference abstract.pt.

letter.pt. or LETTER/

note.pt.

editorial.pt.

CASE REPORT/ or CASE STUDY/

(letter or comment* or abstracts).ti.

or/74-79

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
80 not 81

ANIMAL/ not HUMAN/

NONHUMAN/
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# Searches

85  exp ANIMAL EXPERIMENT/
86 exp EXPERIMENTAL ANIMAL/
87  ANIMAL MODEL/

88 exp RODENT/

89 (rat or rats or mouse or mice).ti.
90 o0r/82-89

91 73 not 90

92  and/39,91

Database(s): CINAHL via EBSCOhost
# Query
S47 S6 and S46

Limiters/Expanders

Limiters - English
Language; Exclude
MEDLINE records;

S46

S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or
S16 or S17 or S18 or S19 or S20 or S21 or S22 or S23 or S24
or S25 or S26 or S27 or S28 or S29 or S30 or S31 or S32 or
S33 or S34 or S35 or S36 or S37 or S38 or S39 or S40 or S41
or S42 or S43 or S44 or S45

Human
Search modes -
Boolean/Phrase

Search modes -
Boolean/Phrase

S45  (MH "TELEMETRY") Search modes -
Boolean/Phrase

S44 Tl (EFM) or AB (EFM) Search modes -
Boolean/Phrase

S43  TI (cardiotocograph*) or AB (cardiotograph*) Search modes -
Boolean/Phrase

S42  AB (sonicaid* or ultraso* or echo* or sono* or flowmet* or Search modes -
doppler*) Boolean/Phrase

S41 TI (sonicaid* or ultraso* or echo* or sono* or flowmet* or Search modes -
doppler*) Boolean/Phrase

S40 MH ECHOCARDIOGRAPHY, DOPPLER Search modes -
Boolean/Phrase

S39 MH ULTRASONOGRAPHY, DOPPLER Search modes -
Boolean/Phrase

S38  TI (non stress test* or nonstress test* or NST) or AB (non stress Search modes -
test® or nonstress test* or NST) Boolean/Phrase

S37 MH NONSTRESS TESTING, FETAL Search modes -
Boolean/Phrase

S36  TI ("listening in") or AB ("listening in") Search modes -
Boolean/Phrase

S35 Tl (auscultat® or IA or pin#ard* or fetoscop*) or AB (auscultat® Search modes -
or |IA or pin#ard* or fetoscop*) Boolean/Phrase

S34 MH STETHOSCOPES Search modes -
Boolean/Phrase

S33 MH AUSCULTATION+ Search modes -
Boolean/Phrase

S32  AB (umbilic* N3 gas®) Search modes -
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# Query Limiters/Expanders
S31 Tl (umbilic* N3 gas™) Search modes -
Boolean/Phrase
S30  AB (cord N3 gas®) Search modes -
Boolean/Phrase
S29 Tl (cord N3 gas*) Search modes -
Boolean/Phrase
S28 (MH "CORDOCENTESIS") Search modes -
Boolean/Phrase
S27 TI(CTG)or AB (CTG) Search modes -
Boolean/Phrase
S26  AB (ST?segment) Search modes -
Boolean/Phrase
S25  TI(ST?segment) Search modes -
Boolean/Phrase
S24 Tl (QRS) or AB (QRS) Search modes -
Boolean/Phrase
S23  TI (electrocardiogr®) or AB (electrocardiogr®) Search modes -
Boolean/Phrase
S22  TI(ECG) or AB (ECG) Search modes -
Boolean/Phrase
S21 (MH "ELECTROCARDIOGRAPHY+") OR (MH Search modes -

"ELECTROCARDIOGRAPHY, AMBULATORY") OR (MH "QRS  Boolean/Phrase
COMPLEX") OR (MH "ST SEGMENT") OR (MH
"VECTORCARDIOGRAPHY+")

S20 (MH"FETAL MONITORING, ELECTRONIC+") Search modes -
Boolean/Phrase

S19 (fetal N3 blood) or AB (fetus* N3 blood) or AB (foetal N3 blood)  Search modes -
or AB (foetus™ N3 blood) Boolean/Phrase

S18  TI(FBS) or AB (FBS) Search modes -
Boolean/Phrase

S17  (MH "ACID-BASE IMBALANCE+") Search modes -
Boolean/Phrase

S16  (MH "FETAL HEART") Search modes -
Boolean/Phrase

S15 (MH "FETAL BLOOD") Search modes -
Boolean/Phrase

S14 Tl (FHR) or AB (FHR) Search modes -

Boolean/Phrase
S13  AB (fetal N3 heart*) or AB (fetus* N3 heart*) or AB (foetal N3 Search modes -

heart*) or AB (foetus* N3 heart*) Boolean/Phrase
S12  TI (fetal N3 heart*) or Tl (fetus* N3 heart*) or Tl (foetal N3 Search modes -
heart*) or Tl (foetus* N3 heart*) Boolean/Phrase
S11 MH HEART RATE, FETAL Search modes -

Boolean/Phrase
S10  AB (fetal N3 monitor*) or AB (fetus* N3 monitor*) or AB (foetal Search modes -

N3 monitor*) or AB (foetus* N3 monitor*) Boolean/Phrase

S9 Tl (fetal N3 monitor™) or Tl (fetus* N3 monitor*) or Tl (foetal N3  Search modes -
monitor®) or Tl (foetus® N3 monitor*) Boolean/Phrase

S8 MH UTERINE MONITORING Search modes -
Boolean/Phrase

S7 MH FETAL MONITORING+ Search modes -

Boolean/Phrase
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# Query Limiters/Expanders
S6 S1 or S2 or S3 or S4 or S5 Search modes -
Boolean/Phrase
S5 AB (partu® or birth* or childbirth* or intrapartu* or labo#r*) Search modes -
Boolean/Phrase
S4 Tl (partu* or birth* or childbirth* or intrapartu* or labo#r*) Search modes -
Boolean/Phrase
S3 MH DELIVERY+ Search modes -
Boolean/Phrase
S2 MH LABOR+ Search modes -
Boolean/Phrase
S1 MH CHILDBIRTH+ Search modes -

Boolean/Phrase

D.3 Interpretation of cardiotocograph traces

The search strategies below are reproduced from CG190 and were re-run from January
2014 as part of the 2016 evidence review.

Database(s): Ovid MEDLINE(R)
# Searches
exp PARTURITION/
exp LABOR, OBSTETRIC/
exp DELIVERY, OBSTETRIC/
(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$ or deliver$).ti,ab.
((pregnan$ or labo?r$) adj3 term).ti,ab.
or/1-5
exp FETAL HEART/
HEART RATE, FETAL/
9 FETAL DISTRESS/
10 ((f?etal or f?etus$) adj3 (heart$ or distress$ or compromis$)).ti,ab.
11 FHR.ti,ab.
12 or/7-11
13 FETAL MONITORING/
14 UTERINE MONITORING/

0 N O 0o WN -

15 ((f?etal or f?etus$ or uter$) adj3 (monitor$ or observ$ or assess$)).ti,ab.
16 ELECTROCARDIOGRAPHY/
17 electrocardiogra$.ti,ab.

18 (FECG or ECG or EKG).ti,ab.

19 CARDIOTOCOGRAPHY/

20 (cardiotocogra$ or CTG or EFM).ti,ab.

21 (electronic adj (f?etal or f?etus) adj monitor$).ti,ab.
22 or/13-21

23 ((FHR or EFM or CGT or cardiotocogra$) adj3 (ominous or reassur$ or
non?reassur$)).ti,ab.

24 (heart$ adj3 (trac$ or pattern? or frequen$ or period? or varia$)).ti,ab.
25 exp TACHYCARDIA/

26 BRADYCARDIA/

27 (tachycardi$ or tachyarrhythmi$ or bradycardi$ or bradyarrhythmi$).ti,ab.
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#
28

29
30
31
32
33

34

35

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Searches

((baseline$ or acceleration? or deceleration?) adj10 (heart$ or f?etal or f?etus or FHR or
early or late or varia$ or typical or atypical or normal or abnormal)).ti,ab.

(beat-to-beat adj varia$).ti,ab.

((sinusoidal or pseudo?sinusoidal or non?sinusoidal) adj (trac$ or pattern? or heart$)).ti,ab.
or/23-30

and/6,12,22,31

((f?etal or f?etus) adj3 (trac$ or monitor$ or pattern?) adj5 (characteristic? or classif$ or
interpret$ or signif$ or prognos$)).ti,ab.

((FHR or EFM or CTG or cardiotocogra$) adj (characteristic? or classif$ or interpret$ or
signif$ or prognos$)).ti,ab.

((f?etal or f?etus) adj heart rate? adj5 (characteristic? or classif$ or interpret$ or signif$ or
prognos$ or vary or varies or varia$ or chang$ or assess$ or analy$ or predict$)).ti.

or/32-35

limit 36 to english language
LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/
ANECDOTES AS TOPIC/
COMMENT/

CASE REPORT/

(letter or comment* or abstracts).ti.
or/38-45

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
46 not 47

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/
exp ANIMAL EXPERIMENTATION/
exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.
or/48-54

37 not 55

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations

#

= © 00 N O O & WODN -

Searches

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$ or deliver$).ti,ab.
((pregnan$ or labo?r$) adj3 term).ti,ab.

or/1-2

((f?etal or f?etus$) adj3 (heart$ or distress$ or compromis$)).ti,ab.
FHR.ti,ab.

or/4-5

((f?etal or f?etus$ or uter$) adj3 (monitor$ or observ$ or assess$)).ti,ab.
electrocardiogra$.ti,ab.

(FECG or ECG or EKG).ti,ab.

(cardiotocogra$ or CTG or EFM).ti,ab.
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#

11
12
13

14
15
16

17
18
19
20
21

22

23

24

Searches
(electronic adj (f?etal or f?etus) adj monitor$).ti,ab.
or/7-11

((FHR or EFM or CGT or cardiotocogra$) adj3 (ominous or reassur$ or
non?reassur$)).ti,ab.

(heart$ adj3 (trac$ or pattern? or frequen$ or period? or varia$)).ti,ab.
(tachycardi$ or tachyarrhythmi$ or bradycardi$ or bradyarrhythmi$).ti,ab.

((baseline$ or acceleration? or deceleration?) adj10 (heart$ or f?etal or f?etus or FHR or
early or late or varia$ or typical or atypical or normal or abnormal)).ti,ab.

(beat-to-beat adj varia$).ti,ab.

((sinusoidal or pseudo?sinusoidal or non?sinusoidal) adj (trac$ or pattern? or heart$)).ti,ab.
or/13-18

and/3,6,12,19

((f?etal or f?etus) adj3 (trac$ or monitor$ or pattern?) adj5 (characteristic? or classif$ or
interpret$ or signif$ or prognos$)).ti,ab.

((FHR or EFM or CTG or cardiotocogra$) adj (characteristic? or classif$ or interpret$ or
signif$ or prognos$)).ti,ab.

((f?etal or f?etus) adj heart rate? adj5 (characteristic? or classif$ or interpret$ or signif$ or
prognos$ or vary or varies or varia$ or chang$ or assess$ or analy$ or predict$)).ti.

or/20-23

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials

#

0 N O 0o~ WN -

N D NN A A A A A A A A a a oo
W N -0 O oo ~NO o0 b WN -~ O

24

Searches

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$ or deliver$).ti,ab.
((pregnan$ or labo?r$) adj3 term).ti,ab.

or/1-5

exp FETAL HEART/

HEART RATE, FETAL/

FETAL DISTRESS/

((f?etal or f?etus$) adj3 (heart$ or distress$ or compromis$)).ti,ab.
FHR.ti,ab.

or/7-11

FETAL MONITORING/

UTERINE MONITORING/

((f?etal or f?etus$ or uter$) adj3 (monitor$ or observ$ or assess$)).ti,ab.
ELECTROCARDIOGRAPHY/

electrocardiogra$.ti,ab.

(FECG or ECG or EKG).ti,ab.

CARDIOTOCOGRAPHY/

(cardiotocogra$ or CTG or EFM).ti,ab.

(electronic adj (f?etal or f?etus) adj monitor$).ti,ab.

or/13-21

((FHR or EFM or CGT or cardiotocogra$) adj3 (ominous or reassur$ or
non?reassur$)).ti,ab.

(heart$ adj3 (trac$ or pattern? or frequen$ or period? or varia$)).ti,ab.
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# Searches

25 exp TACHYCARDIA/

26 BRADYCARDIA/

27 (tachycardi$ or tachyarrhythmi$ or bradycardi$ or bradyarrhythmi$).ti,ab.

28 ((baseline$ or acceleration? or deceleration?) adj10 (heart$ or f?etal or f?etus or FHR or
early or late or varia$ or typical or atypical or normal or abnormal)).ti,ab.

29 (beat-to-beat adj varia$).ti,ab.

30 ((sinusoidal or pseudo?sinusoidal or non?sinusoidal) adj (trac$ or pattern? or heart$)).ti,ab.
31 or/23-30

32 and/6,12,22,31

33 ((f?etal or f?etus) adj3 (trac$ or monitor$ or pattern?) adj5 (characteristic? or classif$ or

interpret$ or signif$ or prognos$)).ti,ab.

34 ((FHR or EFM or CTG or cardiotocogra$) adj (characteristic? or classif$ or interpret$ or
signif$ or prognos$)).ti,ab.

35 ((f?etal or f?etus) adj heart rate? adj5 (characteristic? or classif$ or interpret$ or signif$ or
prognos$ or vary or varies or varia$ or chang$ or assess$ or analy$ or predict$)).ti.

36 or/32-35

Database(s): EBM Reviews - Cochrane Database of Systematic Reviews, EBM Reviews
- Database of Abstracts of Reviews of Effects

# Searches

1 PARTURITION.kw.

2 LABOR, OBSTETRIC.kw.

3 DELIVERY, OBSTETRIC.kw.

4 (partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$ or deliver$).tw,tx.
5 ((pregnan$ or labo?r$) adj3 term).tw,tx.

6 or/1-5

7 FETAL HEART.kw.

8 HEART RATE, FETAL.kw.

9 FETAL DISTRESS .kw.

10 ((f?etal or f?etus$) adj3 (heart$ or distress$ or compromis$)).tw, tx.

11 FHR.tw,tx.

12 or/7-11

13 FETAL MONITORING.kw.

14 UTERINE MONITORING .kw.

15 ((f?etal or f?etus$ or uter$) adj3 (monitor$ or observ$ or assess$)).tw,tx.
16 ELECTROCARDIOGRAPHY .kw.

17 electrocardiogra$.tw,tx.

18 (FECG or ECG or EKG).tw, tx.

19 CARDIOTOCOGRAPHY .kw.

20 (cardiotocogra$ or CTG or EFM).tw, tx.

21 (electronic adj (f?etal or f?etus) adj monitor$).tw,tx.

22 or/13-21

23 ((FHR or EFM or CGT or cardiotocogra$) adj3 (ominous or reassur$ or

non?reassur$)).tw,tx.
24 (heart$ adj3 (trac$ or pattern? or frequen$ or period? or varia$)).tw,tx.
25 TACHYCARDIA kw.
26 BRADYCARDIA.kw.
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#
27
28

29
30
31
32
33

34

35

36

Searches
(tachycardi$ or tachyarrhythmi$ or bradycardi$ or bradyarrhythmi$).tw,tx.

((baseline$ or acceleration? or deceleration?) adj10 (heart$ or f?etal or f?etus or FHR or
early or late or varia$ or typical or atypical or normal or abnormal)).tw,tx.

(beat-to-beat adj varia$).tw,tx.

((sinusoidal or pseudo?sinusoidal or non?sinusoidal) adj (trac$ or pattern? or heart$)).tw,tx.
or/23-30

and/6,12,22,31

((f?etal or f?etus) adj3 (trac$ or monitor$ or pattern?) adj5 (characteristic? or classif$ or
interpret$ or signif$ or prognos$)).tw,tx.

((FHR or EFM or CTG or cardiotocogra$) adj (characteristic? or classif$ or interpret$ or
signif$ or prognos$)).tw,tx.

((f?etal or f?etus) adj heart rate? adj5 (characteristic? or classif$ or interpret$ or signif$ or
prognos$ or vary or varies or varia$ or chang$ or assess$ or analy$ or predict$)).ti.

or/32-35

Database(s): EBM Reviews - Health Technology Assessment

#

0 N O 0o W N -

N NN N DN DNDNDDNMNDNAAQAAAAAQQAaAaaaaa o
0w NOoO oA WN 220 © 00 NO O WODN -~ O

29

Searches

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$ or deliver$).tw.
((pregnan$ or labo?r$) adj3 term).tw.

or/1-5

exp FETAL HEART/

HEART RATE, FETAL/

FETAL DISTRESS/

((f?etal or f?etus$) adj3 (heart$ or distress$ or compromis$)).tw.
FHR.tw.

or/7-11

FETAL MONITORING/

UTERINE MONITORING/

((f?etal or f?etus$ or uter$) adj3 (monitor$ or observ$ or assess$)).tw.
ELECTROCARDIOGRAPHY/

electrocardiogra$.tw.

(FECG or ECG or EKG).tw.

CARDIOTOCOGRAPHY/

(cardiotocogra$ or CTG or EFM).tw.

(electronic adj (f?etal or f?etus) adj monitor$).tw.

or/13-21

((FHR or EFM or CGT or cardiotocogra$) adj3 (ominous or reassur$ or non?reassur$)).tw.
(heart$ adj3 (trac$ or pattern? or frequen$ or period? or varia$)).tw.
exp TACHYCARDIA/

BRADYCARDIA/

(tachycardi$ or tachyarrhythmi$ or bradycardi$ or bradyarrhythmi$).tw.

((baseline$ or acceleration? or deceleration?) adj10 (heart$ or f?etal or f?etus or FHR or
early or late or varia$ or typical or atypical or normal or abnormal)).tw.

(beat-to-beat adj varia$).tw.
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30 ((sinusoidal or pseudo?sinusoidal or non?sinusoidal) adj (trac$ or pattern? or heart$)).tw.
31 or/23-30

32 and/6,12,22,31

33 ((f?etal or f?etus) adj3 (trac$ or monitor$ or pattern?) adj5 (characteristic? or classif$ or

interpret$ or signif$ or prognos$)).tw.

34 ((FHR or EFM or CTG or cardiotocogra$) adj (characteristic? or classif$ or interpret$ or
signif$ or prognos$)).tw.

35 ((f?etal or f?etus) adj heart rate? adj5 (characteristic? or classif$ or interpret$ or signif$ or
prognos$ or vary or varies or varia$ or chang$ or assess$ or analy$ or predict$)).ti.

36 or/32-35

Database(s): Embase

# Searches

1 BIRTH/

2 exp CHILDBIRTH/

3 exp DELIVERY/

4 (partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$ or deliver$).ti,ab.
5 ((pregnan$ or labo?r$) adj3 term).ti,ab.

6 or/1-5

7 FETUS HEART/

8 FETUS HEART RATE/

9 FETUS DISTRESS/

10 ((f?etal or f?etus$) adj3 (heart$ or distress$ or compromis$)).ti,ab.

11 FHR.ti,ab.

12 or/7-11

13 FETUS MONITORING/

14 FETAL HEART MONITOR/

15 FETAL PULSE OXIMETER/

16 FETAL ULTRASOUND MONITOR/

17 ((f?etal or f?etus$ or uter$) adj3 (monitor$ or observ$ or assess$)).ti,ab.
18 ELECTROCARDIOGRAPHY/

19 FETUS ELECTROCARDIOGRAPHY/

20 FETAL ELECTROCARDIOGRAPH/

21 electrocardiogra$.ti,ab.

22 (FECG or ECG or EKG).ti,ab.

23 CARDIOTOCOGRAPHY/

24 CARDIOTOCOGRAPH/

25 (cardiotocogra$ or CTG or EFM).ti,ab.

26 (electronic adj (f?etal or f?etus) adj monitor$).ti,ab.

27 or/13-26

28 ((FHR or EFM or CGT or cardiotocogra$) adj3 (ominous or reassur$ or

non?reassur$)).ti,ab.
29 (heart$ adj3 (trac$ or pattern? or frequen$ or period? or varia$)).ti,ab.
30 exp TACHYCARDIA/
31 exp BRADYCARDIA/
32 (tachycardi$ or tachyarrhythmi$ or bradycardi$ or bradyarrhythmi$).ti,ab.
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#
33

34
35
36
37
38

39

40

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Searches

((baseline$ or acceleration? or deceleration?) adj10 (heart$ or f?etal or f?etus or FHR or
early or late or varia$ or typical or atypical or normal or abnormal)).ti,ab.

(beat-to-beat adj varia$).ti,ab.

((sinusoidal or pseudo?sinusoidal or non?sinusoidal) adj (trac$ or pattern? or heart$)).ti,ab.
or/28-35

and/6,12,27,36

((f?etal or f?etus) adj3 (trac$ or monitor$ or pattern?) adj5 (characteristic? or classif$ or
interpret$ or signif$ or prognos$)).ti,ab.

((FHR or EFM or CTG or cardiotocogra$) adj (characteristic? or classif$ or interpret$ or
signif$ or prognos$)).ti,ab.

((f?etal or f?etus) adj heart rate? adj5 (characteristic? or classif$ or interpret$ or signif$ or
prognos$ or vary or varies or varia$ or chang$ or assess$ or analy$ or predict$)).ti.

or/37-40

limit 41 to english language
conference abstract.pt.

letter.pt. or LETTER/

note.pt.

editorial.pt.

CASE REPORT/ or CASE STUDY/
(letter or comment* or abstracts).ti.
or/43-48

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
49 not 50

ANIMAL/ not HUMAN/
NONHUMAN/

exp ANIMAL EXPERIMENT/

exp EXPERIMENTAL ANIMAL/
ANIMAL MODEL/

exp RODENT/

(rat or rats or mouse or mice).ti.
or/51-58

42 not 59

D.4 Care in labour as a result of cardiotocography

The search strategies below were developed specifically for the 2016 evidence review
because no search strategies were published in CG190 for this question.

Database: Medline; Medline EPub Ahead of Print; and Medline In-Process & Other
Non-Indexed Citations

#

D OB~ WN -

Searches

*FETAL MONITORING/
*UTERINE MONITORING/
*HEART RATE, FETAL/
exp *FETAL HEART/
*FETAL DISTRESS/
*CARDIOTOCOGRAPHY/

© National Institute for Health and Care Excellence 2017

63



Addendum to Intrapartum care (appendices)
Search strategies

10
11
12
13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Searches

*ELECTROCARDIOGRAPHY/ and (PERIPARTUM PERIOD/ or PARTURITION/ or exp
LABOR, OBSTETRIC/ or exp DELIVERY, OBSTETRIC/ or FETUS/)

or/1-7

(care or intervention? or action?).ab. /freq=2
RISK ASSESSMENT/

or/9-10

8 and 11

((((fetal or f?etus$ or uter$) adj3 (heart$ or monitor$ or observ$ or assess$)) or FHR or
EFM or cardiotocogra$ or CTG or ((electrocardiogra$ or ECG or EKG) adj3 (labo?r or birth
or childbirth or partu$ or intra?part$ or peri?part$ or f?etal or f?etus$))) adj5 (concern$ or
suspic$ or abnorm$ or non-reassur$ or pathological$)).ti,ab.

(care or intervention? or action?).ti,ab.
13 and 14

12 or 15

limit 16 to english language
LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/
ANECDOTES AS TOPIC/
COMMENT/

CASE REPORT/

(letter or comment™).ti.

or/18-25

RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
26 not 27

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/
exp ANIMAL EXPERIMENTATION/
exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.
or/28-34

17 not 35

Database: Cochrane Central Register of Controlled Trials

#

N o 0ok W N -

© o

Searches

FETAL MONITORING/
UTERINE MONITORING/
HEART RATE, FETAL/
exp FETAL HEART/
FETAL DISTRESS/
CARDIOTOCOGRAPHY/

ELECTROCARDIOGRAPHY/ and (PERIPARTUM PERIOD/ or PARTURITION/ or exp
LABOR, OBSTETRIC/ or exp DELIVERY, OBSTETRIC/ or FETUS/)

or/1-7
(care or intervention? or action?).ab. /freq=2
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10
11
12
13

14
15
16

Searches

RISK ASSESSMENT/
or/9-10

8 and 11

((((f?etal or f?etus$ or uter$) adj3 (heart$ or monitor$ or observ$ or assess$)) or FHR or
EFM or cardiotocogra$ or CTG or ((electrocardiogra$ or ECG or EKG) adj3 (labo?r or birth
or childbirth or partu$ or intra?part$ or peri?part$ or f?etal or f?etus$))) adj5 (concern$ or
suspic$ or abnorm$ or non-reassur$ or pathological$)).ti,ab.

(care or intervention? or action?).ti,ab.
13 and 14
12 or 15

Database: Cochrane Database of Systematic Reviews

#

N O o0k WN -

10
11
12
13

14
15
16

Searches

FETAL MONITORING.kw.
UTERINE MONITORING.kw.
HEART RATE, FETAL.kw.
FETAL HEART .kw.

FETAL DISTRESS .kw.
CARDIOTOCOGRAPHY .kw.

(ELECTROCARDIOGRAPHY and (PERIPARTUM PERIOD or PARTURITION or LABOR,
OBSTETRIC or DELIVERY, OBSTETRIC or FETUS)).kw.

or/1-7

(care or intervention? or action?).ab. /freq=2
RISK ASSESSMENT .kw.

or/9-10

8 and 11

((((fetal or f?etus$ or uter$) adj3 (heart$ or monitor$ or observ$ or assess$)) or FHR or
EFM or cardiotocogra$ or CTG or ((electrocardiogra$ or ECG or EKG) adj3 (labo?r or birth
or childbirth or partu$ or intra?part$ or peri?part$ or f?etal or f?etus$))) adj5 (concern$ or
suspic$ or abnorm$ or non-reassur$ or pathological$)).ti,ab.

(care or intervention? or action?).ti,ab.
13 and 14
12 or 15

Database: Database of Abstracts of Reviews of Effects

#

N o OB W N -

8
9
10
11

Searches

FETAL MONITORING.kw.
UTERINE MONITORING.kw.
HEART RATE, FETAL.kw.
FETAL HEART .kw.

FETAL DISTRESS . .kw.
CARDIOTOCOGRAPHY .kw.

(ELECTROCARDIOGRAPHY and (PERIPARTUM PERIOD or PARTURITION or LABOR,
OBSTETRIC or DELIVERY, OBSTETRIC or FETUS)).kw.

or/1-7

(care or intervention? or action?).ti,kw.
RISK ASSESSMENT .kw.

or/9-10
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12
13

14
15
16

Searches
8 and 11

((((f?etal or f?etus$ or uter$) adj3 (heart$ or monitor$ or observ$ or assess$)) or FHR or
EFM or cardiotocogra$ or CTG or ((electrocardiogra$ or ECG or EKG) adj3 (labo?r or birth
or childbirth or partu$ or intra?part$ or peri?part$ or f?etal or f?etus$))) adj5 (concern$ or
suspic$ or abnorm$ or non-reassur$ or pathological$)).tw,tx.

(care or intervention? or action?).ti,kw.
13 and 14
12 or 15

Database: Health Technology Assessment

#

N O o0 WN -

10
11
12
13

14
15
16

Searches

FETAL MONITORING/
UTERINE MONITORING/
HEART RATE, FETAL/
exp FETAL HEART/
FETAL DISTRESS/
CARDIOTOCOGRAPHY/

ELECTROCARDIOGRAPHY/ and (PERIPARTUM PERIOD/ or PARTURITION/ or exp
LABOR, OBSTETRIC/ or exp DELIVERY, OBSTETRIC/ or FETUS/)

or/1-7

(care or intervention? or action?).tw.
RISK ASSESSMENT/

or/9-10

8 and 11

((((f?etal or f?etus$ or uter$) adj3 (heart$ or monitor$ or observ$ or assess$)) or FHR or
EFM or cardiotocogra$ or CTG or ((electrocardiogra$ or ECG or EKG) adj3 (labo?r or birth
or childbirth or partu$ or intra?part$ or peri?part$ or f?etal or f?etus$))) adj5 (concern$ or
suspic$ or abnorm$ or non-reassur$ or pathological$)).tw.

(care or intervention? or action?).tw.
13 and 14
12 or 15

Database: Embase

#

D OB~ WN -

10
11
12

Searches

*FETUS MONITORING/
*FETUS HEART RATE/
*FETUS HEART/

*FETUS DISTRESS/
*CARDIOTOCOGRAPHY/

(*ELECTROCARDIOGRAPHY/ or *‘ELECTROCARDIOGRAPHY MONITORING/) and
(*PERINATAL PERIOD/ or *BIRTH/ or exp *LABOR/ or exp *DELIVERY/ or *FETUS/)

or/1-6

(care or intervention? or action?).ab. /freq=2
*RISK ASSESSMENT/

or/8-9

7 and 10

((((f?etal or f?etus$ or uter$) adj3 (heart$ or monitor$ or observ$ or assess$)) or FHR or
EFM or cardiotocogra$ or CTG or ((electrocardiogra$ or ECG or EKG) adj3 (labo?r or birth
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Searches

or childbirth or partu$ or intra?part$ or peri?part$ or f?etal or f?etus$))) adj5 (concern$ or
suspic$ or abnorm$ or non-reassur$ or pathological$)).ti,ab.

(care or intervention? or action?).ti,ab.
12 and 13

11 0or 14

limit 15 to english language
letter.pt. or LETTER/

note.pt.

editorial.pt.

CASE REPORT/ or CASE STUDY/
(letter or comment™).ti.

or/17-21

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
22 not 23

ANIMAL/ not HUMAN/
NONHUMAN/

exp ANIMAL EXPERIMENT/

exp EXPERIMENTAL ANIMAL/
ANIMAL MODEL/

exp RODENT/

(rat or rats or mouse or mice).ti.
or/24-31

16 not 32

D.5 Fetal scalp stimulation

The search strategies below are reproduced from CG190 and were re-run from January
2014 as part of the 2016 evidence review.

Database(s): Ovid MEDLINE(R)

#

= O 00 N O O & W N -

12
13
14

Searches

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r? or labo?ring).ti,ab.
or/1-4

exp PHYSICAL STIMULATION/

SCALP/

VIBRATION/

((f?etal or f?etus$) adj3 (stimulat$ or stimuli or stimulus)).ti,ab.

((scalp or digit$ or acoustic or vibroacoustic) adj3 (stimulat$ or stimuli or stimulus or
punctur$)).ti,ab.

((acoustic or artificial) adj laryn$).ti,ab.
or/6-11

exp FETAL HEART/

HEART RATE, FETAL/
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#
15

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Searches

((f?etal or f?etus$) adj3 (heart$ or react$ or nonreact$ or respon$ or nonrespon$ or chang$
or accelerat$ or increas$)).ti,ab.

(heart adj3 (accelerat$ or increas$)).ti,ab.
FHR.ti,ab.

or/13-17

and/5,12,18

((f?etal or f?etus$ or scalp or acoustic or vibroacoustic) adj3 stimulation).ti.
and/5,20

or/19,21

limit 22 to english language

LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/
ANECDOTES AS TOPIC/

COMMENT/

CASE REPORT/

(letter or comment™ or abstracts).ti.
or/24-31

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
32 not 33

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/

exp ANIMAL EXPERIMENTATION/

exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.

or/34-40

23 not 41

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations

#

1
2
3

a >

10
11
12

Searches
(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r? or labo?ring).ti,ab.
((f?etal or f?etus$) adj3 (stimulat$ or stimuli or stimulus)).ti,ab.

((scalp or digit$ or acoustic or vibroacoustic) adj3 (stimulat$ or stimuli or stimulus or
punctur$)).ti,ab.

((acoustic or artificial) adj laryn$).ti,ab.
or/2-4

((f?etal or f?etus$) adj3 (heart$ or react$ or nonreact$ or respon$ or nonrespon$ or chang$
or accelerat$ or increas$)).ti,ab.

(heart adj3 (accelerat$ or increas$)).ti,ab.

FHR.ti,ab.

or/6-8

and/1,5,9

((f?etal or f?etus$ or scalp or acoustic or vibroacoustic) adj3 stimulation).ti.
and/1,11
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# Searches
13  0or/10,12

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials
# Searches

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r? or labo?ring).ti,ab,hw.

or/1-4

(STIMULATION or STIMULUS).hw.

SCALP.hw.

VIBRATION.hw.

((f?etal or f?etus$) adj3 (stimulat$ or stimuli or stimulus)).ti,ab,hw.

0 ((scalp or digit$ or acoustic or vibroacoustic) adj3 (stimulat$ or stimuli or stimulus or
punctur$)).ti,ab,hw.

11 ((acoustic or artificial) adj laryn$).ti,ab.

12 or/6-11

13  (FETAL HEART or FETUS HEART).hw.

14  (HEART RATE, FETAL or FETUS HEART RATE).hw.

15  ((f?etal or f?etus$) adj3 (heart$ or react$ or nonreact$ or respon$ or nonrespon$ or chang$
or accelerat$ or increas$)).ti,ab.

16 (heart adj3 (accelerat$ or increas$)).ti,ab.

17  FHR.i,ab.

18  or/13-17

19 and/5,12,18

20  ((f?etal or f?etus$ or scalp or acoustic or vibroacoustic) adj3 stimulation).ti.
21 and/5,20

22  or/19,21

= O 00 N O O & W N -

Database(s): EBM Reviews - Cochrane Database of Systematic Reviews, EBM Reviews
- Database of Abstracts of Reviews of Effects

# Searches

PARTURITION.kw.

LABOR, OBSTETRIC.kw.

DELIVERY, OBSTETRIC .kw.

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r? or labo?ring).tw,tx.
or/1-4

PHYSICAL STIMULATION.kw.

SCALP.kw.

VIBRATION.kw.

((f?etal or f?etus$) adj3 (stimulat$ or stimuli or stimulus)).tw,tx.

0 ((scalp or digit$ or acoustic or vibroacoustic) adj3 (stimulat$ or stimuli or stimulus or
punctur$)).tw,tx.

11 ((acoustic or artificial) adj laryn$).tw,tx.
12 or/6-11
13  FETAL HEART kw.

= O 00 N O OO & W N -
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#
14
15

16
17
18
19
20
21
22

Searches
HEART RATE, FETAL.kw.

((f?etal or f?etus$) adj3 (heart$ or react$ or nonreact$ or respon$ or nonrespon$ or chang$
or accelerat$ or increas$)).tw,tx.

(heart adj3 (accelerat$ or increas$)).tw,tx.

FHR.tw,tx.

or/13-17

and/5,12,18

((f?etal or f?etus$ or scalp or acoustic or vibroacoustic) adj3 stimulation).ti.
and/5,20

or/19,21

Database(s): EBM Reviews - Health Technology Assessment

#

= O 00 N O O & W N -~

12
13
14
15

16
17
18
19
20
21
22

Searches

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r? or labo?ring).tw.
or/1-4

exp PHYSICAL STIMULATION/

SCALP/

VIBRATION/

((f?etal or f?etus$) adj3 (stimulat$ or stimuli or stimulus)).tw.

((scalp or digit$ or acoustic or vibroacoustic) adj3 (stimulat$ or stimuli or stimulus or
punctur$)).tw.

((acoustic or artificial) adj laryn$).tw.
or/6-11

exp FETAL HEART/

HEART RATE, FETAL/

((f?etal or f?etus$) adj3 (heart$ or react$ or nonreact$ or respon$ or nonrespon$ or chang$
or accelerat$ or increas$)).tw.

(heart adj3 (accelerat$ or increas$)).tw.

FHR.tw.

or/13-17

and/5,12,18

((f?etal or f?etus$ or scalp or acoustic or vibroacoustic) adj3 stimulation).ti.
and/5,20

or/19,21

Database(s): Embase

#

a B~ ODN -

Searches

BIRTH/

exp CHILDBIRTH/

exp DELIVERY/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r? or labo?ring).ti,ab.
or/1-4
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0 N O

g

10
11
12
13

14
15
16
17
18

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Searches

exp SENSORY STIMULATION/

STIMULATION/

STIMULUS/

SCALP/

VIBRATION SENSE/

exp VIBRATION/

((f?etal or f?etus$) adj3 (stimulat$ or stimuli or stimulus)).ti,ab.

((scalp or digit$ or acoustic or vibroacoustic) adj3 (stimulat$ or stimuli or stimulus or
punctur$)).ti,ab.

((acoustic or artificial) adj laryn$).ti,ab.
or/6-14

FETUS HEART/

FETUS HEART RATE/

((f?etal or f?etus$) adj3 (heart$ or react$ or nonreact$ or respon$ or nonrespon$ or chang$
or accelerat$ or increas$)).ti,ab.

(heart adj3 (accelerat$ or increas$)).ti,ab.
FHR.ti,ab.

or/16-20

and/5,15,21

((f?etal or f?etus$ or scalp or acoustic or vibroacoustic) adj3 stimulation).ti.
and/5,23

or/22,24

limit 25 to english language

conference abstract.pt.

letter.pt. or LETTER/

note.pt.

editorial.pt.

CASE REPORT/ or CASE STUDY/
(letter or comment* or abstracts).ti.
or/27-32

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
33 not 34

ANIMAL/ not HUMAN/

NONHUMAN/

exp ANIMAL EXPERIMENT/

exp EXPERIMENTAL ANIMAL/

ANIMAL MODEL/

exp RODENT/

(rat or rats or mouse or mice).ti.

or/35-42

26 not 43

Database(s): CINAHL via EBSCOhost

#

S47

Query Limiters/Expanders

S6 and S46 Limiters - English
Language; Exclude
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Limiters/Expanders
MEDLINE records;

# Query

S46

S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or
S16 or S17 or S18 or S19 or S20 or S21 or S22 or S23 or S24
or S25 or S26 or S27 or S28 or S29 or S30 or S31 or S32 or
S33 or S34 or S35 or S36 or S37 or S38 or S39 or S40 or S41
or S42 or S43 or S44 or S45

Human
Search modes -
Boolean/Phrase

Search modes -
Boolean/Phrase

S45 (MH "TELEMETRY™") Search modes -
Boolean/Phrase

S44 Tl (EFM) or AB (EFM) Search modes -
Boolean/Phrase

S43 Tl (cardiotocograph*) or AB (cardiotograph®) Search modes -
Boolean/Phrase

S42  AB (sonicaid* or ultraso* or echo* or sono* or flowmet* or Search modes -
doppler*) Boolean/Phrase

S41 Tl (sonicaid* or ultraso* or echo* or sono* or flowmet* or Search modes -
doppler*) Boolean/Phrase

S40 MH ECHOCARDIOGRAPHY, DOPPLER Search modes -
Boolean/Phrase

S39 MH ULTRASONOGRAPHY, DOPPLER Search modes -
Boolean/Phrase

S38  TI (non stress test* or nonstress test* or NST) or AB (non stress  Search modes -
test* or nonstress test* or NST) Boolean/Phrase

S37 MH NONSTRESS TESTING, FETAL Search modes -
Boolean/Phrase

S36  TI ("listening in") or AB ("listening in") Search modes -
Boolean/Phrase

S35  TI (auscultat* or IA or pin#ard* or fetoscop*) or AB (auscultat* or Search modes -
IA or pin#ard* or fetoscop*) Boolean/Phrase

S34 MH STETHOSCOPES Search modes -
Boolean/Phrase

S33 MH AUSCULTATION+ Search modes -
Boolean/Phrase

S32  AB (umbilic* N3 gas*) Search modes -
Boolean/Phrase

S31 Tl (umbilic* N3 gas™) Search modes -
Boolean/Phrase

S30  AB (cord N3 gas®) Search modes -
Boolean/Phrase

S29 Tl (cord N3 gas™®) Search modes -
Boolean/Phrase

S28 (MH "CORDOCENTESIS") Search modes -
Boolean/Phrase

S27 TI (CTG) or AB (CTG) Search modes -
Boolean/Phrase

S26  AB (ST?segment) Search modes -
Boolean/Phrase

S25  TI(ST?segment) Search modes -
Boolean/Phrase

S24  TI(QRS) or AB (QRS) Search modes -
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# Query Limiters/Expanders

S23

Tl (electrocardiogr®) or AB (electrocardiogr)

Search modes -
Boolean/Phrase

S22 Tl (ECG) or AB (ECG) Search modes -
Boolean/Phrase
S21 (MH "ELECTROCARDIOGRAPHY+") OR (MH Search modes -
"ELECTROCARDIOGRAPHY, AMBULATORY") OR (MH "QRS  Boolean/Phrase
COMPLEX") OR (MH "ST SEGMENT") OR (MH
"VECTORCARDIOGRAPHY+")
S20 (MH "FETAL MONITORING, ELECTRONIC+") Search modes -
Boolean/Phrase
S19 (fetal N3 blood) or AB (fetus* N3 blood) or AB (foetal N3 blood) Search modes -
or AB (foetus® N3 blood) Boolean/Phrase
S18  TI(FBS) or AB (FBS) Search modes -
Boolean/Phrase
S17  (MH "ACID-BASE IMBALANCE+") Search modes -
Boolean/Phrase
S16 (MH "FETAL HEART") Search modes -
Boolean/Phrase
S15  (MH "FETAL BLOOD") Search modes -
Boolean/Phrase
S14  TI(FHR) or AB (FHR) Search modes -
Boolean/Phrase
S13  AB (fetal N3 heart*) or AB (fetus* N3 heart*) or AB (foetal N3 Search modes -
heart*) or AB (foetus* N3 heart*) Boolean/Phrase
S12  TI (fetal N3 heart*) or Tl (fetus* N3 heart*) or Tl (foetal N3 Search modes -
heart*) or Tl (foetus* N3 heart*) Boolean/Phrase
S11 MH HEART RATE, FETAL Search modes -
Boolean/Phrase
S10  AB (fetal N3 monitor®) or AB (fetus* N3 monitor*) or AB (foetal Search modes -
N3 monitor*) or AB (foetus® N3 monitor*) Boolean/Phrase
S9 Tl (fetal N3 monitor*) or Tl (fetus* N3 monitor*) or Tl (foetal N3 Search modes -
monitor*) or Tl (foetus* N3 monitor*) Boolean/Phrase
S8 MH UTERINE MONITORING Search modes -
Boolean/Phrase
S7 MH FETAL MONITORING+ Search modes -
Boolean/Phrase
S6 S1 or S2 or S3 or S4 or S5 Search modes -
Boolean/Phrase
S5 AB (partu* or birth* or childbirth* or intrapartu* or labo#r*) Search modes -
Boolean/Phrase
S4 TI (partu* or birth* or childbirth* or intrapartu® or labo#r*) Search modes -
Boolean/Phrase
S3 MH DELIVERY+ Search modes -
Boolean/Phrase
S2 MH LABOR+ Search modes -
Boolean/Phrase
S1 MH CHILDBIRTH+ Search modes -
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Fetal blood sampling

This search covers three review questions (fetal blood sampling as an adjunct to
cardiotocography, time to result of fetal blood sampling and predictive value of fetal blood
sampling).

The search strategies below are reproduced from CG190 and were re-run from January
2014 as part of the 2016 evidence review.

A health economics search was also conducted for these review questions.

Database(s): Ovid MEDLINE(R)

#

0 N O 0o WN -

W W W W W WNDNDNDDNDMDNDNDNDDNMNDNDDNMNDN=2 2 A QO A O A a A a o
a A WON =20 © 0o ~NO O P~ WN-_20 ©O©0~NO” G P wWwN-~-~ O

Searches

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
or/1-4

BLOOD SPECIMEN COLLECTION/

FETAL MONITORING/

FETAL BLOOD/

((f?etal or f?etus) adj3 (lactate? or pH or scalp? or base$ or acid$ or alk#l$)).ti,ab.
((f?etal or f?etus) adj3 blood adj3 (gas$ or sampl$ or analy$)).ti,ab.
FBS.ti,ab.

or/7-11

and/6,12

exp BLOOD GAS ANALYSIS/

exp ACID-BASE IMBALANCE/

(blood adj3 (gas$ or oxygen or carbon dioxide) adj3 analy$).ti,ab.
((acid base or acid?base) adj3 (imbalance or equilibrium)).ti,ab.
or/14-17

and/7,18

or/13,19

and/5,20

LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/

ANECDOTES AS TOPIC/

COMMENT/

CASE REPORT/

(letter or comment* or abstracts).ti.

or/22-29

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.

30 not 31

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/

exp ANIMAL EXPERIMENTATION/
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#

36
37
38
39
40
41

Searches

exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.
or/32-38

21 not 39

limit 40 to english language

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations

#

0 N O 0o WN -

Searches

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.

((f?etal or f?etus) adj3 (blood$ or monitor$ or check$ or assess$)).ti,ab.
((f?etal or f?etus) adj3 (lactate? or pH or scalp? or base$ or acid$ or alk#l$)).ti,ab.
((f?etal or f?etus) adj3 blood adj3 (gas$ or sampl$ or analys$)).ti,ab.
FBS.ti,ab.

or/3-5

(blood adj3 (gas$ or oxygen or carbon dioxide) adj3 analys$).ti,ab.
((acid base or acid?base) adj3 (imbalance or equilibrium)).ti,ab.

or/7-8

and/2,9

or/6,10

and/1,11

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials

#

0 N O OB~ WN -

Searches

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
or/1-4

BLOOD SPECIMEN COLLECTION/

FETAL MONITORING/

FETAL BLOOD/

((f?etal or f?etus) adj3 (lactate? or pH or scalp? or base$ or acid$ or alk#l$)).ti,ab.
((f?etal or f?etus) adj3 blood adj3 (gas$ or sampl$ or analy$)).ti,ab.
FBS.ti,ab.

or/7-11

and/6,12

exp BLOOD GAS ANALYSIS/ or exp ACID-BASE IMBALANCE/
(blood adj3 (gas$ or oxygen or carbon dioxide) adj3 analy$).ti,ab.
((acid base or acid?base) adj3 (imbalance or equilibrium)).ti,ab.
or/14-16

and/7,17

or/13,18

and/5,19
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Database(s): EBM Reviews - Cochrane Database of Systematic Reviews, EBM Reviews
- Database of Abstracts of Reviews of Effects

#

0 N O O WN =

N A A A A A A A A a a ©o
© © 6o NOoO o0k WDN -~ O

Searches

PARTURITION.kw.

LABOR, OBSTETRIC.kw.

DELIVERY, OBSTETRIC.kw.

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).tw,tx.
or/1-4

BLOOD SPECIMEN COLLECTION.kw.

FETAL MONITORING.kw.

FETAL BLOOD.kw.

((f?etal or f?etus) adj3 (lactate? or pH or scalp? or base$ or acid$ or alk#l$)).tw,tx.
((f?etal or f?etus) adj3 blood adj3 (gas$ or sampl$ or analy$)).tw,tx.
FBS.tw,tx.

or/7-11

and/6,12

(BLOOD GAS ANALYSIS or ACID-BASE IMBALANCE).kw.
(blood adj3 (gas$ or oxygen or carbon dioxide) adj3 analy$).tw,tx.
((acid base or acid?base) adj3 (imbalance or equilibrium)).tw,tx.
or/14-16

and/7,17

or/13,18

and/5,19

Database(s): EBM Reviews - Health Technology Assessment

#

0 N O O~ WN -

N A A A A @A A A A a a o
© © 60N O O b WD -~ O

Searches

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).tw.
or/1-4

BLOOD SPECIMEN COLLECTION/

FETAL MONITORING/

FETAL BLOOD/

((f?etal or f?etus) adj3 (lactate? or pH or scalp? or base$ or acid$ or alk#l$)).tw.
((f?etal or f?etus) adj3 blood adj3 (gas$ or sampl$ or analy$)).tw.
FBS.tw.

or/7-11

and/6,12

exp BLOOD GAS ANALYSIS/ or exp ACID-BASE IMBALANCE/
(blood adj3 (gas$ or oxygen or carbon dioxide) adj3 analy$).tw.
((acid base or acid?base) adj3 (imbalance or equilibrium)).tw.
or/14-16

and/7,17

or/13,18

and/5,19
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Database(s): Embase

#

0 N O 0o WN -

Searches

BIRTH/

exp CHILDBIRTH/

exp DELIVERY/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
or/1-4

FETUS BLOOD SAMPLING/
FETAL BLOOD SAMPLING KIT/
FBS.ti,ab.

or/6-8

and/5,9

((f?etal or f?etus) adj3 (lactate? or pH or scalp? or base$ or acid$ or alk#l$)).ti,ab.
((f?etal or f?etus) adj3 blood adj3 (gas$ or sampl$ or analy$)).ti,ab.
or/11-12

FETUS MONITORING/

exp FETAL MONITOR/

FETUS BLOOD/

FETUS ACID BASE BALANCE/
or/14-17

and/13,18

and/5,19

or/10,20

conference abstract.pt.

letter.pt. or LETTER/

note.pt.

editorial.pt.

CASE REPORT/ or CASE STUDY/
(letter or comment* or abstracts).ti.
or/22-27

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
28 not 29

ANIMAL/ not HUMAN/
NONHUMAN/

exp ANIMAL EXPERIMENT/

exp EXPERIMENTAL ANIMAL/
ANIMAL MODEL/

exp RODENT/

(rat or rats or mouse or mice).ti.
or/30-37

21 not 38

limit 39 to english language

Database(s): CINAHL via EBSCOhost

#

S47

Query Limiters/Expanders

S6 and S46 Limiters - English
Language; Exclude
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Limiters/Expanders
MEDLINE records;

# Query

S46

S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or
S16 or S17 or S18 or S19 or S20 or S21 or S22 or S23 or S24
or S25 or S26 or S27 or S28 or S29 or S30 or S31 or S32 or
S33 or S34 or S35 or S36 or S37 or S38 or S39 or S40 or S41
or S42 or S43 or S44 or S45

Human
Search modes -
Boolean/Phrase

Search modes -
Boolean/Phrase

S45 (MH "TELEMETRY™") Search modes -
Boolean/Phrase

S44 Tl (EFM) or AB (EFM) Search modes -
Boolean/Phrase

S43 Tl (cardiotocograph*) or AB (cardiotograph®) Search modes -
Boolean/Phrase

S42  AB (sonicaid* or ultraso* or echo* or sono* or flowmet* or Search modes -
doppler*) Boolean/Phrase

S41 Tl (sonicaid* or ultraso* or echo* or sono* or flowmet* or Search modes -
doppler*) Boolean/Phrase

S40 MH ECHOCARDIOGRAPHY, DOPPLER Search modes -
Boolean/Phrase

S39 MH ULTRASONOGRAPHY, DOPPLER Search modes -
Boolean/Phrase

S38  TI (non stress test* or nonstress test* or NST) or AB (non stress Search modes -
test* or nonstress test* or NST) Boolean/Phrase

S37 MH NONSTRESS TESTING, FETAL Search modes -
Boolean/Phrase

S36  TI ("listening in") or AB ("listening in") Search modes -
Boolean/Phrase

S35  TI (auscultat* or IA or pin#ard* or fetoscop*) or AB (auscultat* Search modes -
or |IA or pin#ard* or fetoscop®) Boolean/Phrase

S34 MH STETHOSCOPES Search modes -
Boolean/Phrase

S33 MH AUSCULTATION+ Search modes -
Boolean/Phrase

S32  AB (umbilic* N3 gas*) Search modes -
Boolean/Phrase

S31 Tl (umbilic* N3 gas™) Search modes -
Boolean/Phrase

S30  AB (cord N3 gas®) Search modes -
Boolean/Phrase

S29 Tl (cord N3 gas™®) Search modes -
Boolean/Phrase

S28 (MH "CORDOCENTESIS") Search modes -
Boolean/Phrase

S27 TI (CTG) or AB (CTG) Search modes -
Boolean/Phrase

S26  AB (ST?segment) Search modes -
Boolean/Phrase

S25  TI(ST?segment) Search modes -
Boolean/Phrase

S24  TI(QRS) or AB (QRS) Search modes -
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# Query Limiters/Expanders

S23  TI (electrocardiogr*) or AB (electrocardiogr*) Search modes -
Boolean/Phrase

S22 Tl (ECG) or AB (ECG) Search modes -
Boolean/Phrase

S21 (MH "ELECTROCARDIOGRAPHY+") OR (MH Search modes -

"ELECTROCARDIOGRAPHY, AMBULATORY") OR (MH "QRS Boolean/Phrase
COMPLEX") OR (MH "ST SEGMENT") OR (MH
"VECTORCARDIOGRAPHY+")

S20 (MH "FETAL MONITORING, ELECTRONIC+") Search modes -
Boolean/Phrase

S19 (fetal N3 blood) or AB (fetus* N3 blood) or AB (foetal N3 blood)  Search modes -

or AB (foetus® N3 blood) Boolean/Phrase

S18  TI(FBS) or AB (FBS) Search modes -
Boolean/Phrase

S17  (MH "ACID-BASE IMBALANCE+") Search modes -
Boolean/Phrase

S16 (MH "FETAL HEART") Search modes -
Boolean/Phrase

S15  (MH "FETAL BLOOD") Search modes -
Boolean/Phrase

S14  TI(FHR) or AB (FHR) Search modes -

Boolean/Phrase
S13  AB (fetal N3 heart*) or AB (fetus* N3 heart*) or AB (foetal N3 Search modes -

heart*) or AB (foetus* N3 heart*) Boolean/Phrase

S12  TI (fetal N3 heart*) or Tl (fetus* N3 heart*) or Tl (foetal N3 Search modes -
heart*) or Tl (foetus* N3 heart*) Boolean/Phrase

S11 MH HEART RATE, FETAL Search modes -
Boolean/Phrase

S10  AB (fetal N3 monitor*) or AB (fetus* N3 monitor*) or AB (foetal Search modes -
N3 monitor*) or AB (foetus® N3 monitor*) Boolean/Phrase

S9 TI (fetal N3 monitor*) or Tl (fetus* N3 monitor*) or Tl (foetal N3  Search modes -
monitor*) or Tl (foetus* N3 monitor*) Boolean/Phrase

S8 MH UTERINE MONITORING Search modes -
Boolean/Phrase

S7 MH FETAL MONITORING+ Search modes -
Boolean/Phrase

S6 S1 or S2 or S3 or S4 or S5 Search modes -
Boolean/Phrase

S5 AB (partu* or birth* or childbirth* or intrapartu* or labo#r*) Search modes -
Boolean/Phrase

S4 Tl (partu* or birth* or childbirth* or intrapartu* or labo#r*) Search modes -
Boolean/Phrase

S3 MH DELIVERY+ Search modes -
Boolean/Phrase

S2 MH LABOR+ Search modes -
Boolean/Phrase

S1 MH CHILDBIRTH+ Search modes -

Boolean/Phrase
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Health economics

Database(s): Ovid MEDLINE(R)

#

0 N O 0o WN -

A DA B D W W W WWWWWWWDNDNDNDDNDDNDNDDNDDNDDNDDND-=_2 22 A A A A A A A a O
W N 20O O© 0o NO O b WN 20 © 0 NO O P OWODN -0 © 0 NO” O WD -~ O

Searches

ECONOMICS/

VALUE OF LIFE/

exp "COSTS AND COST ANALYSIS"/

exp ECONOMICS, HOSPITAL/

exp ECONOMICS, MEDICAL/

exp RESOURCE ALLOCATION/

ECONOMICS, NURSING/

ECONOMICS, PHARMACEUTICAL/

exp "FEES AND CHARGES"/

exp BUDGETS/

budget®*.ti,ab.

cost*.ti,ab.

(economic* or pharmaco?economic*).ti,ab.

(price* or pricing*).ti,ab.

(financ* or fee or fees or expenditure* or saving®).ti,ab.

(value adj2 (money or monetary)).ti,ab.

resourc* allocat®.ti,ab.

(fund or funds or funding* or funded).ti,ab.

(ration or rations or rationing* or rationed).ti,ab.

ec.fs.

or/1-20

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
or/22-25

BLOOD SPECIMEN COLLECTION/

FETAL MONITORING/

FETAL BLOOD/

((f?etal or f?etus) adj3 (lactate? or pH or scalp? or base$ or acid$ or alk#I$)).ti,ab.
((f?etal or f?etus) adj3 blood adj3 (gas$ or sampl$ or analy$)).ti,ab.
FBS.ti,ab.

or/28-32

and/27,33

exp BLOOD GAS ANALYSIS/ or exp ACID-BASE IMBALANCE/
(blood adj3 (gas$ or oxygen or carbon dioxide) adj3 analy$).ti,ab.
((acid base or acid?base) adj3 (imbalance or equilibrium)).ti,ab.
or/35-37

and/28,38

or/34,39

and/26,40

LETTER/

EDITORIAL/
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#

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

Searches

NEWS/

exp HISTORICAL ARTICLE/
ANECDOTES AS TOPIC/
COMMENT/

CASE REPORT/

(letter or comment* or abstracts).ti.
or/42-49

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
50 not 51

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/
exp ANIMAL EXPERIMENTATION/
exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.
or/52-58

41 not 59

and/21,60

limit 61 to english language

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials

#

0 N O 0o WN -

N N NDN DN A A A A A A A Aa a a oo
W N -0 ©O© oo ~NO o0 W N -~ O

Searches

ECONOMICS/

VALUE OF LIFE/

exp "COSTS AND COST ANALYSIS"/
exp ECONOMICS, HOSPITAL/

exp ECONOMICS, MEDICAL/

exp RESOURCE ALLOCATION/
ECONOMICS, NURSING/

ECONOMICS, PHARMACEUTICAL/

exp "FEES AND CHARGES"/

exp BUDGETS/

budget®*.ti,ab.

cost*.ti,ab.

(economic* or pharmaco?economic*).ti,ab.
(price* or pricing*).ti,ab.

(financ* or fee or fees or expenditure* or saving®).ti,ab.
(value adj2 (money or monetary)).ti,ab.
resourc* allocat*.ti,ab.

(fund or funds or funding* or funded).ti,ab.
(ration or rations or rationing* or rationed).ti,ab.
ec.fs.

or/1-20

exp PARTURITION/

exp LABOR, OBSTETRIC/
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#

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Searches

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
or/22-25

BLOOD SPECIMEN COLLECTION/

FETAL MONITORING/

FETAL BLOOD/

((f?etal or f?etus) adj3 (lactate? or pH or scalp? or base$ or acid$ or alk#1$)).ti,ab.
((f?etal or f?etus) adj3 blood adj3 (gas$ or sampl$ or analy$)).ti,ab.
FBS.ti,ab.

or/28-32

and/27,33

exp BLOOD GAS ANALYSIS/ or exp ACID-BASE IMBALANCE/
(blood adj3 (gas$ or oxygen or carbon dioxide) adj3 analy$).ti,ab.
((acid base or acid?base) adj3 (imbalance or equilibrium)).ti,ab.
or/35-37

and/28,38

or/34,39

and/26,40

and/21,41

Database(s): EBM Reviews - Health Technology Assessment

#

0 N O 0o WN -

N A A A A A A A A a a o
© © 6o NOoO O WD -~ O

Searches

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).tw.
or/1-4

BLOOD SPECIMEN COLLECTION/

FETAL MONITORING/

FETAL BLOOD/

((f?etal or f?etus) adj3 (lactate? or pH or scalp? or base$ or acid$ or alk#l$)).tw.
((f?etal or f?etus) adj3 blood adj3 (gas$ or sampl$ or analy$)).tw.
FBS.tw.

or/7-11

and/6,12

exp BLOOD GAS ANALYSIS/ or exp ACID-BASE IMBALANCE/
(blood adj3 (gas$ or oxygen or carbon dioxide) adj3 analy$).tw.
((acid base or acid?base) adj3 (imbalance or equilibrium)).tw.
or/14-16

and/7,17

or/13,18

and/5,19

Database(s): EBM Reviews - NHS Economic Evaluation Database

#
1

Searches
exp PARTURITION/
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Searches

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).tw.
or/1-4

BLOOD SPECIMEN COLLECTION/

FETAL MONITORING/

FETAL BLOOD/

((f?etal or f?etus) adj3 (lactate? or pH or scalp? or base$ or acid$ or alk#l$)).tw.
((f?etal or f?etus) adj3 blood adj3 (gas$ or sampl$ or analy$)).tw.
FBS.tw.

or/7-11

and/6,12

exp BLOOD GAS ANALYSIS/ or exp ACID-BASE IMBALANCE/
(blood ad;j3 (gas$ or oxygen or carbon dioxide) adj3 analy$).tw.
((acid base or acid?base) adj3 (imbalance or equilibrium)).tw.
or/14-16

and/7,17

or/13,18

and/5,19

Database(s): Embase

#

0 N O 0o WN -

N N NDN DN A A A A A A A Aa a a oo
W N -0 ©O© oo ~NO o0 W N -~ O

Searches

HEALTH ECONOMICS/

exp ECONOMIC EVALUATION/

exp HEALTH CARE COST/

exp FEE/

BUDGET/

FUNDING/

RESOURCE ALLOCATION/

budget*.ti,ab.

cost*.ti,ab.

(economic* or pharmaco?economic®).ti,ab.
(price* or pricing®).ti,ab.

(financ* or fee or fees or expenditure* or saving*).ti,ab.
(value adj2 (money or monetary)).ti,ab.
resourc* allocat*.ti,ab.

(fund or funds or funding* or funded).ti,ab.
(ration or rations or rationing* or rationed).ti,ab.
or/1-16

BIRTH/

exp CHILDBIRTH/

exp DELIVERY/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
or/18-21

FETUS BLOOD SAMPLING/
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# Searches

24  FETAL BLOOD SAMPLING KIT/
25  FBS.ti,ab.

26  or/23-25

27  and/22,26

28  ((f?etal or f?etus) adj3 (lactate? or pH or scalp? or base$ or acid$ or alk#l$)).ti,ab.
29  ((f?etal or f?etus) adj3 blood adj3 (gas$ or sampl$ or analy$)).ti,ab.
30 28or29

31 FETUS MONITORING/

32 exp FETAL MONITOR/

33 FETUS BLOOD/

34 FETUS ACID BASE BALANCE/

35 or/31-34

36  and/30,35

37 and/22,36

38  or/27,37

39  conference abstract.pt.

40 letter.pt. or LETTER/

41 note.pt.

42  editorial.pt.

43 CASE REPORT/ or CASE STUDY/

44  (letter or comment* or abstracts).ti.

45 or/39-44
46 RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
47 45 not 46

48  ANIMAL/ not HUMAN/

49  NONHUMAN/

50 exp ANIMAL EXPERIMENT/
51 exp EXPERIMENTAL ANIMAL/
52  ANIMAL MODEL/

53  exp RODENT/

54  (rat or rats or mouse or mice).ti.
55  or/47-54

56 38 not 55

57  and/17,56

58 limit 57 to english language

D.7 Women'’s experience of fetal monitoring

The search strategies below are reproduced from CG190 and were re-run from January
2014 as part of the 2016 evidence review.

Database(s): Ovid MEDLINE(R)
# Searches
1 LABOR, OBSTETRIC/
2 exp LABOR ONSET/
3 exp LABOR PRESENTATION/
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28
29
30
31
32
33
34
35
36
37
38
39

40
41
42

Searches

"TRIAL OF LABOR"/

DELIVERY, OBSTETRIC/

(labour$ or labor$ or deliver$).ti,ab.

PARTURITION/

(birth$ or childbirth$ or partus or parturition$ or intrapartum$).ti,ab.
or/1-8

FETAL MONITORING/

((fetal$ or foetal$ or fetu$ or foetu$) adj3 (monitor$ or sampl$ or analy$ or lactate$ or
electrod$)).ti,ab.

FETAL HEART/ph [Physiology]
HEART RATE, FETAL/

FETAL DISTRESS/di [Diagnosis]
CARDIOTOCOGRAPHY/
(cardiotocogra$ or cardiogra$).ti,ab.
(CTG or EFM).ti,ab.
$ECHOCARDIOGRAPHY/
echocardiogra$.ti,ab.
$ELECTROCARDIOGRAPHY/
electrocardiogra$.ti,ab.

(ECG or EKG).ti,ab.
AUSCULTATION/

HEART AUSCULTATION/
auscultation$.ti,ab.
SULTRASONOGRAPHY, DOPPLER/

((ultraso$ or flowmet$ or fetal$ or foetal$ or fetu$ or foetu$ or handheld or hand-held or
acoustic$) adj3 (doppler$ or device$)).ti,ab.

(intermittent$ adj3 auscultat$).ti,ab.

Sonicaid$.ti,ab.

Doptone$.ti,ab.

((Pinard$ or fetal$ or foetal$ or fetu$ or foetu$) adj3 stethoscope$).ti,ab.
SIGNAL PROCESSING, COMPUTER-ASSISTED/

(ST adj3 (analy$ or segment$ or interpret$ or monitor$)).ti,ab.
STAN.ti,ab.

(waveform$ adj3 analy$).ti,ab.

or/10-35

ATTITUDE TO HEALTH/

MOTHERS/px [Psychology]

(experience$ or belief$ or stress$ or emotion$ or anx$ or fear$ or concern$ or uncertain$ or
unsure$ or thought$ or feeling$ or felt$ or view$ or opinion$ or perception$ or perspective$ or
attitud$ or satisfact$ or know$ or understand$ or aware$ or compl$).ti.

or/37-39
9 and 36 and 40
limit 41 to english language
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Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations

#

A ODN =

= =2 O 00 N O O,

- O

13
14
15
16
17
18
19
20

21

22
23

Searches

(labour$ or labor$ or deliver$).ti,ab.

(birth$ or childbirth$ or partus or parturition$ or intrapartum$).ti,ab.
or/1-2

((fetal$ or foetal$ or fetu$ or foetu$) adj3 (monitor$ or sampl$ or analy$ or lactate$ or
electrod$)).ti,ab.

(cardiotocogra$ or cardiogra$).ti,ab.
(CTG or EFM).ti,ab.
echocardiogra$.ti,ab.
electrocardiogra$.ti,ab.

(ECG or EKG).ti,ab.
auscultation$.ti,ab.

((ultraso$ or flowmet$ or fetal$ or foetal$ or fetu$ or foetu$ or handheld or hand-held or
acoustic$) adj3 (doppler$ or device$)).ti,ab.

(intermittent$ adj3 auscultat$).ti,ab.

Sonicaid$.ti,ab.

Doptone$.ti,ab.

((Pinard$ or fetal$ or foetal$ or fetu$ or foetu$) adj3 stethoscope$).ti,ab.
(ST adj3 (analy$ or segment$ or interpret$ or monitor$)).ti,ab.
STAN.ti,ab.

(waveform$ adj3 analy$).ti,ab.

or/4-18

((mother$ or women$ or woman$) adj3 (experience$ or belief$ or stress$ or emotion$ or
anx$ or fear$ or concern$ or uncertain$ or unsure$ or thought$ or feeling$ or felt$ or view$ or
opinion$ or perception$ or perspective$ or attitud$ or satisfact$ or know$ or understand$ or
aware$ or compl$)).ti,ab.

(experience$ or belief$ or stress$ or emotion$ or anx$ or fear$ or concern$ or uncertain$ or
unsure$ or thought$ or feeling$ or felt$ or view$ or opinion$ or perception$ or perspective$ or
attitud$ or satisfact$ or know$ or understand$ or aware$ or compl$).ti.

or/20-21
3 and 19 and 22

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials

#

= 2 © 00 N O O & WN -~
- O

- A
w N

Searches

LABOR, OBSTETRIC/

exp LABOR ONSET/

exp LABOR PRESENTATION/
"TRIAL OF LABOR"/

DELIVERY, OBSTETRIC/

(labour$ or labor$ or deliver$).ti,ab,hw.
PARTURITION/

(birth$ or childbirth$ or partus or parturition$ or intrapartum$).ti,ab,hw.
or/1-8

FETAL MONITORING/

((fetal$ or foetal$ or fetu$ or foetu$) adj3 (monitor$ or sampl$ or analy$ or lactate$ or
electrod$)).ti,ab,hw.

FETAL HEART/
HEART RATE, FETAL/
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14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37
38

39

40
41

Searches

FETAL DISTRESS/
CARDIOTOCOGRAPHY/
(cardiotocogra$ or cardiogra$).ti,ab,hw.
(CTG or EFM).ti,ab,hw.
$SECHOCARDIOGRAPHY/
echocardiogra$.ti,ab,hw.
$SELECTROCARDIOGRAPHY/
electrocardiogra$.ti,ab,hw.

(ECG or EKG).ti,ab,hw.
AUSCULTATION/

HEART AUSCULTATION/
auscultation$.ti,ab,hw.
SULTRASONOGRAPHY, DOPPLER/

((ultraso$ or flowmet$ or fetal$ or foetal$ or fetu$ or foetu$ or handheld or hand-held or
acoustic$) adj3 (doppler$ or device$)).ti,ab,hw.

(intermittent$ adj3 auscultat$).ti,ab,hw.

Sonicaid$.ti,ab,hw.

Doptone$.ti,ab,hw.

((Pinard$ or fetal$ or foetal$ or fetu$ or foetu$) adj3 stethoscope$).ti,ab,hw.
SIGNAL PROCESSING, COMPUTER-ASSISTED/

(ST adj3 (analy$ or segment$ or interpret$ or monitor$)).ti,ab,hw.
STAN.ti,ab,hw.

(waveform$ adj3 analy$).ti,ab,hw.

or/10-35

ATTITUDE TO HEALTH/

((mother$ or women$ or woman$) adj3 (experience$ or belief$ or stress$ or emotion$ or
anx$ or fear$ or concern$ or uncertain$ or unsure$ or thought$ or feeling$ or felt$ or view$ or
opinion$ or perception$ or perspective$ or attitud$ or satisfact$ or know$ or understand$ or
aware$ or compl$)).ti,ab,hw.

(experience$ or belief$ or stress$ or emotion$ or anx$ or fear$ or concern$ or uncertain$ or
unsure$ or thought$ or feeling$ or felt$ or view$ or opinion$ or perception$ or perspective$ or
attitud$ or satisfact$ or know$ or understand$ or aware$ or compl$).ti.

or/37-39
9 and 36 and 40

Database(s): EBM Reviews - Cochrane Database of Systematic Reviews, EBM Reviews
- Database of Abstracts of Reviews of Effects

Searches

LABOR, OBSTETRIC.kw.
LABOR ONSET .kw.

LABOR STAGE, FIRST .kw.
LABOR STAGE, SECOND.kw.
LABOR STAGE, THIRD .kw.
LABOR PRESENTATION.kw.
BREECH PRESENTATION .kw.
"TRIAL OF LABOR" .kw.
DELIVERY, OBSTETRIC .kw.
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10
11
12
13
14
15

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
41
42

43

44
45

Searches

(labour$ or labor$ or deliver$).tw,tx.

PARTURITION.kw.

(birth$ or childbirth$ or partus or parturition$ or intrapartum$).tw, tx.
or/1-12

FETAL MONITORING.kw.

((fetal$ or foetal$ or fetu$ or foetu$) adj3 (monitor$ or sampl$ or analy$ or lactate$ or
electrod$)).tw,tx.

FETAL HEART.kw.

HEART RATE, FETAL.kw.

FETAL DISTRESS.kw.
CARDIOTOCOGRAPHY .kw.
(cardiotocogra$ or cardiogra$).tw,tx.
(CTG or EFM).tw, tx.
ECHOCARDIOGRAPHY .kw.
echocardiogra$.tw,tx.
ELECTROCARDIOGRAPHY .kw.
electrocardiogra$.tw,tx.

(ECG or EKG).tw,tx.
AUSCULTATION.kw.

HEART AUSCULTATION.kw.
auscultation$.tw,tx.
ULTRASONOGRAPHY, DOPPLER .kw.

((ultraso$ or flowmet$ or fetal$ or foetal$ or fetu$ or foetu$ or handheld or hand-held or
acoustic$) adj3 (doppler$ or device$)).tw,tx.

(intermittent$ adj3 auscultat$).tw,tx.

Sonicaid$.tw,tx.

Doptone$.tw,tx.

((Pinard$ or fetal$ or foetal$ or fetu$ or foetu$) adj3 stethoscope$).tw,tx.
SIGNAL PROCESSING, COMPUTER-ASSISTED.kw.

(ST adj3 (analy$ or segment$ or interpret$ or monitor$)).tw,tx.
STAN.tw,tx.

(waveform$ adj3 analy$).tw,tx.

or/14-39

ATTITUDE TO HEALTH.kw.

((mother$ or women$ or woman$) adj3 (experience$ or belief$ or stress$ or emotion$ or
anx$ or fear$ or concern$ or uncertain$ or unsure$ or thought$ or feeling$ or felt$ or view$ or
opinion$ or perception$ or perspective$ or attitud$ or satisfact$ or know$ or understand$ or
aware$ or compl$)).tw,tx.

(experience$ or belief$ or stress$ or emotion$ or anx$ or fear$ or concern$ or uncertain$ or
unsure$ or thought$ or feeling$ or felt$ or view$ or opinion$ or perception$ or perspective$ or
attitud$ or satisfact$ or know$ or understand$ or aware$ or compl$).ti.

or/41-43
13 and 40 and 44

Database(s): EBM Reviews - Health Technology Assessment

#
1

Searches
LABOR, OBSTETRIC/
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Searches

LABOR ONSET/

LABOR STAGE, FIRST/

LABOR STAGE, SECOND/
LABOR STAGE, THIRD/

LABOR PRESENTATION/
BREECH PRESENTATION/
"TRIAL OF LABOR"/

DELIVERY, OBSTETRIC/
(labour$ or labor$ or deliver$).tw.
PARTURITION/

(birth$ or childbirth$ or partus or parturition$ or intrapartum$).tw.
or/1-12

FETAL MONITORING/

((fetal$ or foetal$ or fetu$ or foetu$) adj3 (monitor$ or sampl$ or analy$ or lactate$ or
electrod$)).tw.

16 FETAL HEART/

17 HEART RATE, FETAL/

18 FETAL DISTRESS/

19 CARDIOTOCOGRAPHY/

20  (cardiotocogra$ or cardiogra$).tw.
21 (CTG or EFM).tw.

22 ECHOCARDIOGRAPHY/

23  echocardiogra$.tw.

24 ELECTROCARDIOGRAPHY/

25  electrocardiogra$.tw.

26  (ECG or EKG).tw.

27  AUSCULTATION/

28 HEART AUSCULTATION/

29  auscultation$.tw.

30 ULTRASONOGRAPHY, DOPPLER/

31  ((ultraso$ or flowmet$ or fetal$ or foetal$ or fetu$ or foetu$ or handheld or hand-held or
acoustic$) adj3 (doppler$ or device$)).tw.

32 (intermittent$ adj3 auscultat$).tw.

33  Sonicaid$.tw.

34  Doptone$.tw.

35  ((Pinard$ or fetal$ or foetal$ or fetu$ or foetu$) adj3 stethoscope$).tw.
36 SIGNAL PROCESSING, COMPUTER-ASSISTED/

37 (ST adj3 (analy$ or segment$ or interpret$ or monitor$)).tw.

0 N O OB~ W DN R

= A A A a a ©
a » WO N -2 O

38  STAN.tw.
39  (waveform$ adj3 analy$).tw.
40  or/14-39

41  ATTITUDE TO HEALTH/

42  ((mother$ or women$ or woman$) adj3 (experience$ or belief$ or stress$ or emotion$ or
anx$ or fear$ or concern$ or uncertain$ or unsure$ or thought$ or feeling$ or felt$ or view$ or
opinion$ or perception$ or perspective$ or attitud$ or satisfact$ or know$ or understand$ or
aware$ or compl$)).tw.
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43

44
45

Searches

(experience$ or belief$ or stress$ or emotion$ or anx$ or fear$ or concern$ or uncertain$ or
unsure$ or thought$ or feeling$ or felt$ or view$ or opinion$ or perception$ or perspective$ or
attitud$ or satisfact$ or know$ or understand$ or aware$ or compl$).ti.

or/41-43
13 and 40 and 44

Database(s): Embase

#

0 N O 0o~ WN =

= A A A A A a
D O WO N -~ O

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Searches

LABOR/

LABOR MANAGEMENT/

exp LABOR STAGE/

"TRIAL OF LABOR"/

exp DELIVERY/

(labour$ or labor$ or deliv$).ti,ab.
BIRTH/

CHILDBIRTH/

TERM BIRTH/

(birth$ or childbirth$ or partus or parturition$ or intrapartum$).ti,ab.
or/1-10

exp FETUS CONTROL/

exp FETUS MONITOR/

FETUS MOVEMENT/

FETUS OUTCOME/

((fetal$ or foetal$ or fetu$ or foetu$) adj3 (monitor$ or sampl$ or analy$ or lactate$ or
electrod$)).ti,ab.

FETUS HEART/

FETUS HEART RATE/

FETUS DISTRESS/di [Diagnosis]
FETUS MALFORMATIONY/di [Diagnosis]
FETUS DISEASE/di [Diagnosis]
CARDIOTOCOGRAPHY/
CARDIOTOCOGRAPH/
(cardiotocogra$ or cardiogra$).ti,ab.
(CTG or EFM).ti,ab.
$ECHOCARDIOGRAPHY/
echocardiogra$.ti,ab.

FETUS ELECTROCARDIOGRAPHY/
$ELECTROCARDIOGRAPHY/
electrocardiogra$.ti,ab.

FETUS ECHOGRAPHY/

(ECG or EKG).ti,ab.
AUSCULTATION/

HEART AUSCULTATION/
auscultation$.ti,ab.

$DOPPLER FLOWMETRY/
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37

38
39
40
41
42
43
44
45
46
47
48
49

50

51
52
53
54
55

Searches

((ultraso$ or flowmet$ or fetal$ or foetal$ or fetu$ or foetu$ or handheld or hand-held or
acoustic$) adj3 (doppler$ or device$)).ti,ab.

(intermittent$ adj3 auscultat$).ti,ab.

Sonicaid$.ti,ab.

Doptone$.ti,ab.

((Pinard$ or fetal$ or foetal$ or fetu$ or foetu$) adj3 stethoscope$).ti,ab.
SIGNAL PROCESSING/

(ST adj3 (analy$ or segment$ or interpret$ or monitor$)).ti,ab.
STAN.ti,ab.

(waveform$ adj3 analy$).ti,ab.

or/12-45

ATTITUDE TO HEALTH/

ATTITUDE TO PREGNANCY/

((mother$ or women$ or woman$) adj3 (experience$ or belief$ or stress$ or emotion$ or
anx$ or fear$ or concern$ or uncertain$ or unsure$ or thought$ or feeling$ or felt$ or view$ or
opinion$ or perception$ or perspective$ or attitud$ or satisfact$ or know$ or understand$ or
aware$ or compl$)).ti,ab.

(experience$ or belief$ or stress$ or emotion$ or anx$ or fear$ or concern$ or uncertain$ or
unsure$ or thought$ or feeling$ or felt$ or view$ or opinion$ or perception$ or perspective$ or
attitud$ or satisfact$ or know$ or understand$ or aware$ or compl$).ti.

or/47-50

11 and 46 and 51

limit 52 to (conference abstract or conference paper or "conference review")
52 not 53

limit 54 to english language

Database(s): PsycINFO

#

0 N O 0o~ WN -

_ A a a oo
w N =~ O

14
15
16
17
18

Searches

"LABOR (CHILDBIRTH)"/

(labour$ or labor$ or deliver$).tw.
exp BIRTH/

OBSTETRICAL COMPLICATIONS/
(birth$ or childbirth$ or partus or parturition$ or intrapartum$).tw.
or/1-5

FETUS/

MONITORING/

HEART RATE/

DISTRESS/

or/8-10

and/7,11

((fetal$ or foetal$ or fetu$ or foetu$) adj3 (monitor$ or sampl$ or analy$ or lactate$ or
electrod$)).tw.

CARDIOGRAPHY/
(cardiotocogra$ or cardiogra$).tw.
(CTG or EFM).tw.
echocardiogra$.tw.
ELECTROCARDIOGRAPHY/
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# Searches

19  electrocardiogra$.tw.
20 (ECG or EKG).tw.

21  auscultation$.tw.

22  ((ultraso$ or flowmet$ or fetal$ or foetal$ or fetu$ or foetu$ or handheld or hand-held or
acoustic$) adj3 (doppler$ or device$)).tw.

23  (intermittent$ adj3 auscultat$).tw.

24  Sonicaid$.tw.

25  Doptone$.tw.

26  ((Pinard$ or fetal$ or foetal$ or fetu$ or foetu$) adj3 stethoscope$).tw.
27 (ST adj3 (analy$ or segment$ or interpret$ or monitor$)).tw.

28  STAN.tw.
29  (waveform$ adj3 analy$).tw.
30 or/12-29

31  ATTITUDES/

32 ADULT ATTITUDES/

33 FEMALE ATTITUDES/
34 HEALTH ATTITUDES/
35 PARENTAL ATTITUDES/

36  ((mother$ or women$ or woman$) adj3 (experience$ or belief$ or stress$ or emotion$ or
anx$ or fear$ or concern$ or uncertain$ or unsure$ or thought$ or feeling$ or felt$ or view$ or
opinion$ or perception$ or perspective$ or attitud$ or satisfact$ or know$ or understand$ or
aware$ or compl$)).tw.

37  (experience$ or belief$ or stress$ or emotion$ or anx$ or fear$ or concern$ or uncertain$ or
unsure$ or thought$ or feeling$ or felt$ or view$ or opinion$ or perception$ or perspective$ or
attitud$ or satisfact$ or know$ or understand$ or aware$ or compl$).ti.

38  or/31-37
39 and/6,30,38
40  limit 39 to english language

Database(s): CINAHL via EBSCOhost
# Query Limiters/Expanders

S47  S6 and S46 Limiters - English
Language; Exclude
MEDLINE records;
Human
Search modes -
Boolean/Phrase

S46 S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or Search modes -
S16 or S17 or S18 or S19 or S20 or S21 or S22 or S23 or S24 Boolean/Phrase
or S25 or S26 or S27 or S28 or S29 or S30 or S31 or S32 or
S33 or S34 or S35 or S36 or S37 or S38 or S39 or S40 or S41
or S42 or S43 or S44 or S45

S45  (MH "TELEMETRY") Search modes -
Boolean/Phrase

S44 Tl (EFM) or AB (EFM) Search modes -
Boolean/Phrase

S43  TI (cardiotocograph*) or AB (cardiotograph*) Search modes -
Boolean/Phrase

S42  AB (sonicaid* or ultraso* or echo* or sono* or flowmet* or Search modes -
doppler*) Boolean/Phrase
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# Query Limiters/Expanders

S41

Tl (sonicaid* or ultraso® or echo* or sono* or flowmet* or
doppler*)

Search modes -
Boolean/Phrase

S40 MH ECHOCARDIOGRAPHY, DOPPLER Search modes -
Boolean/Phrase
S39 MH ULTRASONOGRAPHY, DOPPLER Search modes -
Boolean/Phrase
S38  TI (non stress test* or nonstress test* or NST) or AB (non Search modes -
stress test* or nonstress test* or NST) Boolean/Phrase
S37 MH NONSTRESS TESTING, FETAL Search modes -
Boolean/Phrase
S36  TI ("listening in") or AB ("listening in") Search modes -
Boolean/Phrase
S35 Tl (auscultat® or IA or pin#ard* or fetoscop*) or AB (auscultat® Search modes -
or IA or pin#ard* or fetoscop®) Boolean/Phrase
S34 MH STETHOSCOPES Search modes -
Boolean/Phrase
S33 MH AUSCULTATION+ Search modes -
Boolean/Phrase
S32  AB (umbilic* N3 gas*) Search modes -
Boolean/Phrase
S31 Tl (umbilic* N3 gas™) Search modes -
Boolean/Phrase
S30  AB (cord N3 gas®) Search modes -
Boolean/Phrase
S29 Tl (cord N3 gas™®) Search modes -
Boolean/Phrase
S28 (MH "CORDOCENTESIS") Search modes -
Boolean/Phrase
S27 TI (CTG) or AB (CTG) Search modes -
Boolean/Phrase
S26  AB (ST?segment) Search modes -
Boolean/Phrase
S25  TI(ST?segment) Search modes -
Boolean/Phrase
S24  TI(QRS) or AB (QRS) Search modes -
Boolean/Phrase
S23  TI (electrocardiogr*) or AB (electrocardiogr*) Search modes -
Boolean/Phrase
S22 Tl (ECG) or AB (ECG) Search modes -
Boolean/Phrase
S21 (MH "ELECTROCARDIOGRAPHY+") OR (MH Search modes -
"ELECTROCARDIOGRAPHY, AMBULATORY") OR (MH "QRS Boolean/Phrase
COMPLEX") OR (MH "ST SEGMENT") OR (MH
"VECTORCARDIOGRAPHY+")
S20 (MH"FETAL MONITORING, ELECTRONIC+") Search modes -
Boolean/Phrase
S19 (fetal N3 blood) or AB (fetus* N3 blood) or AB (foetal N3 blood)  Search modes -
or AB (foetus® N3 blood) Boolean/Phrase
S18  TI(FBS) or AB (FBS) Search modes -
Boolean/Phrase
S17  (MH "ACID-BASE IMBALANCE+") Search modes -
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# Query Limiters/Expanders

S16

(MH "FETAL HEART")

Search modes -
Boolean/Phrase

S15 (MH "FETAL BLOOD") Search modes -
Boolean/Phrase

S14  TI(FHR) or AB (FHR) Search modes -
Boolean/Phrase

S13  AB (fetal N3 heart*) or AB (fetus* N3 heart*) or AB (foetal N3 Search modes -
heart*) or AB (foetus* N3 heart*) Boolean/Phrase

S12  TI (fetal N3 heart*) or Tl (fetus* N3 heart*) or Tl (foetal N3 Search modes -
heart*) or Tl (foetus* N3 heart*) Boolean/Phrase

S11 MH HEART RATE, FETAL Search modes -
Boolean/Phrase

S10  AB (fetal N3 monitor®) or AB (fetus* N3 monitor*) or AB (foetal Search modes -
N3 monitor*) or AB (foetus® N3 monitor*) Boolean/Phrase

S9 Tl (fetal N3 monitor*) or Tl (fetus* N3 monitor*) or Tl (foetal N3  Search modes -
monitor*) or Tl (foetus* N3 monitor*) Boolean/Phrase

S8 MH UTERINE MONITORING Search modes -
Boolean/Phrase

S7 MH FETAL MONITORING+ Search modes -
Boolean/Phrase

S6 S1 or S2 or S3 or S4 or S5 Search modes -
Boolean/Phrase

S5 AB (partu* or birth* or childbirth* or intrapartu* or labo#r*) Search modes -
Boolean/Phrase

S4 TI (partu* or birth* or childbirth* or intrapartu® or labo#r*) Search modes -
Boolean/Phrase

S3 MH DELIVERY + Search modes -
Boolean/Phrase

S2 MH LABOR+ Search modes -
Boolean/Phrase

S1 MH CHILDBIRTH+ Search modes -

Boolean/Phrase

D.8 Cardiotocography with electrocardiogram analysis
compared with cardiotocography alone

The search strategies below are reproduced from CG190 and were re-run from January

2014 as part of the 2016 evidence review.

A health economics search was also conducted for this review question.

Database(s): Ovid MEDLINE(R)

#

N O o0 WN -

Searches

randomized controlled trial.pt.

controlled clinical trial.pt.

DOUBLE BLIND METHOD/

SINGLE BLIND METHOD/

RANDOM ALLOCATION/

exp RANDOMIZED CONTROLLED TRIALS/
or/1-6
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27
28

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

Searches

((single or double or triple or treble) adj5 (blind$ or mask$)).tw,sh.
clinical trial.pt.

exp CLINICAL TRIAL/

exp CLINICAL TRIALS AS TOPIC/

(clinic$ adj5 trial$).tw,sh.

PLACEBOS/

placebo$.tw,sh.

random$.tw,sh.

or/8-15

or/7,16

META ANALYSIS/

META ANALYSIS AS TOPIC/

meta analysis.pt.

(metaanaly$ or meta-analy$ or (meta adj analy$)).tw,sh.
(systematic$ adj5 (review$ or overview$)).tw,sh.
(methodologic$ adj5 (review$ or overview$)).tw,sh.
or/18-23

review$.pt.

(medline or medlars or embase or cinahl or cochrane or psycinfo or psychinfo or psychlit or
psyclit or "web of science" or "science citation" or scisearch).tw.

((hand or manual$) adj2 search$).tw.

(electronic database$ or bibliographic database$ or computeri?ed database$ or online
database$).tw,sh.

(pooling or pooled or mantel haenszel).tw,sh.
(peto or dersimonian or der simonian or fixed effect).tw,sh.
or/26-30

and/25,31

or/24,32

letter.pt.

case report.tw.

comment.pt.

editorial.pt.

historical article.pt.

or/34-38

17 not 39

33 not 39

or/40-41

comparative study.pt.

or/42-43

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
or/45-48

ELECTROCARDIOGRAPHY/
electrocardiograph$.ti,ab.
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#

52
53
54
55
56
57
58
59
60
61
62

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

Searches

(FECG or ECG or EKG).ti,ab.

(ST adj3 (analyst#s or segment$ or wave$)).ti,ab.
STAN.ti,ab.

((PR or time) adj3 interval$).ti,ab.

"T-QRS" ti,ab.

or/50-56

FETAL MONITORING/

((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.
HEART RATE, FETAL/

FETAL DISTRESS/

((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

FHR.ti,ab.

CARDIOTOCOGRAPHY/
(cardiotocogra$ or CTG or EFM).ti,ab.
(electronic adj (f?etal or f?etus$) adj monitor$).ti,ab.
or/58-66

and/49,57,67

LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/
ANECDOTES AS TOPIC/
COMMENT/

CASE REPORT/

(letter or comment* or abstracts).ti.
or/69-76

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
77 not 78

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/

exp ANIMAL EXPERIMENTATION/
exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.
or/79-85

and/44,68

87 not 86

limit 88 to english language

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations

#

A O DN =

Searches

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
electrocardiograph$.ti,ab.

(FECG or ECG or EKG).ti,ab.

(ST adj3 (analys#s or segment$ or wave$)).ti,ab.
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Searches

STAN.ti,ab.

((PR or time) adj3 interval$).ti,ab.

"T-QRS".ti,ab.

or/2-7

9 (cardiotocogra$ or CTG or EFM or FHR).ti,ab.

10  ((f?etal or f?etus$) adj3 heart adj3 (rate$ or trace$)).ti,ab.

11 ((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.

12 ((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

13 or/9-12
14  and/1,8,13

© N O O

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials
# Searches

1 exp PARTURITION/

2 exp LABOR, OBSTETRIC/

3 exp DELIVERY, OBSTETRIC/

4 (partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.

5 or/1-4

6 ELECTROCARDIOGRAPHY/

7 electrocardiograph$.ti,ab.

8 (FECG or ECG or EKG).ti,ab.

9 (ST adj3 (analyst#s or segment$ or wave$)).ti,ab.

10 STAN.ti,ab.

11 ((PR or time) adj3 interval$).ti,ab.

12 "T-QRS".ti,ab.

13  or/6-12

14 FETAL MONITORING/

15  ((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.
16 HEART RATE, FETAL/

17 FETAL DISTRESS/

18  ((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or

compromis$)).ti,ab.
19 FHR.ti,ab.
20 CARDIOTOCOGRAPHY/
21 (cardiotocogra$ or CTG or EFM).ti,ab.
22 (electronic adj (f?etal or f?etus$) adj monitor$).ti,ab.
23  or/14-22
24  and/5,13,23

Database(s): EBM Reviews - Cochrane Database of Systematic Reviews, EBM Reviews
- Database of Abstracts of Reviews of Effects

# Searches

1 PARTURITION.kw.

2 LABOR, OBSTETRIC.kw.

3 DELIVERY, OBSTETRIC .kw.
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4 (partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).tw,tx.
5 or/1-4

6 ELECTROCARDIOGRAPHY .kw.

7 electrocardiograph$.tw,tx.

8 (FECG or ECG or EKG).tw, tx.

9 (ST adj3 (analys#s or segment$ or wave$)).tw,tx.

10  STAN.tw,tx.

11 ((PR or time) adj3 interval$).tw,tx.

12 "T-QRS".tw, tx.

13  or/6-12

14 FETAL MONITORING.kw.

15  ((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).tw,tx.
16 HEART RATE, FETAL.kw.

17 FETAL DISTRESS. kw.

18  ((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).tw,tx.

19  FHR.tw,tx.

20 CARDIOTOCOGRAPHY .kw.

21 (cardiotocogra$ or CTG or EFM).tw,tx.

22  (electronic adj (f?etal or f?etus$) adj monitor$).tw, tx.
23  or/14-22

24  and/5,13,23

Database(s): EBM Reviews - Health Technology Assessment
# Searches

1 exp PARTURITION/

2 exp LABOR, OBSTETRIC/

3 exp DELIVERY, OBSTETRIC/

4 (partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).tw.
5 or/1-4

6 ELECTROCARDIOGRAPHY/

7 electrocardiograph$.tw.

8 (FECG or ECG or EKG).tw.

9 (ST adj3 (analys#s or segment$ or wave$)).tw.

10 STAN.tw.

11 ((PR or time) adj3 interval$).tw.

12 "T-QRS".tw.

13  or/6-12

14 FETAL MONITORING/

15  ((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).tw.
16 HEART RATE, FETAL/

17 FETAL DISTRESS/

18  ((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or compromis$)).tw.
19 FHR.tw.

20 CARDIOTOCOGRAPHY/

21 (cardiotocogra$ or CTG or EFM).tw.
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# Searches
22  (electronic adj (f?etal or f?etus$) adj monitor$).tw.
23  or/14-22

24  and/5,13,23

Database(s): Embase
# Searches

1 CLINICAL TRIAL/ or "CLINICAL TRIAL (TOPIC)"/

2 (clinic$ adj5 trial$).tw,sh.

3 SINGLE BLIND PROCEDURE/

4 DOUBLE BLIND PROCEDURE/

5 RANDOM ALLOCATION/

6 CROSSOVER PROCEDURE/

7 PLACEBO/

8 placebo$.tw,sh.

9 random$.tw,sh.

10 RANDOMIZED CONTROLLED TRIAL/ or "RANDOMIZED CONTROLLED TRIAL (TOPIC)"/
11 ((single or double or triple or treble) adj (blind$ or mask$)).tw,sh.

12  randomi?ed control$ trial$.tw.

13  or/1-12

14  META ANALYSIS/

15  ((meta adj analy$) or metaanalys$ or meta-analy$).tw,sh.

16 (systematic$ adj5 (review$ or overview$)).tw,sh.

17  (methodologic$ adj5 (review$ or overview$)).tw,sh.

18  or/14-17

19 review.pt.

20  (medline or medlars or embase).ab.

21 (scisearch or science citation index).ab.

22  (psychlit or psyclit or psychinfo or psycinfo or cinahl or cochrane).ab.
23  ((hand or manual$) adj2 search$).tw.

24  (electronic database$ or bibliographic database$ or computeri?ed database$ or online

database$).tw.
25  (pooling or pooled or mantel haenszel).tw.
26  (peto or dersimonian or "der simonian" or fixed effect).tw.
27  or/20-26
28  and/19,27
29 COHORT ANALYSIS/
30 LONGITUDINAL STUDY/
31 FOLLOW UP/
32 PROSPECTIVE STUDY/
33  cohort$.tw.
34  0or/29-33
35 0r/13,18,28,34
36  (book or conference paper or editorial or letter or note or proceeding or short survey).pt.
37  35not 36
38 COMPARATIVE STUDY/
39 or/37-38
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#
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

Searches

BIRTH/

exp CHILDBIRTH/

exp DELIVERY/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
or/40-43

FETUS ELECTROCARDIOGRAPHY/
electrocardiograph$.ti,ab.

(FECG or ECG or EKG).ti,ab.

ST SEGMENT/

(ST adj3 (analys#s or segment$ or wave$)).ti,ab.
STAN.ti,ab.

PR INTERVAL/

(T QRS adj ratio$).ti,ab.

((PR or time) adj3 interval$).ti,ab.

or/45-53

FETUS MONITORING/

exp FETAL MONITOR/

((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.
FETUS HEART RATE/

FETUS DISTRESS/

((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

CARDIOTOCOGRAPHY/
CARDIOTOCOGRAPH/
(cardiotocogra$ or CTG or EFM).ti,ab.
(electronic adj3 (f?etal or f?etus$) adj3 monitor$).ti,ab.
or/55-64

and/44,54,65

and/39,66

conference abstract.pt.

letter.pt. or LETTER/

note.pt.

editorial.pt.

CASE REPORT/ or CASE STUDY/
(letter or comment™ or abstracts).ti.
or/68-73

RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
74 not 75

ANIMAL/ not HUMAN/

NONHUMAN/

exp ANIMAL EXPERIMENT/

exp EXPERIMENTAL ANIMAL/
ANIMAL MODEL/

exp RODENT/

(rat or rats or mouse or mice).ti.
or/76-83
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# Searches
85 67 not 84
86  limit 85 to english language

Database(s): CINAHL via EBSCOhost
# Query
S47 S6 and S46

Limiters/Expanders

Limiters - English
Language; Exclude
MEDLINE records;

S46

S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or
S16 or S17 or S18 or S19 or S20 or S21 or S22 or S23 or S24
or S25 or S26 or S27 or S28 or S29 or S30 or S31 or S32 or
S33 or S34 or S35 or S36 or S37 or S38 or S39 or S40 or S41
or S42 or S43 or S44 or S45

Human
Search modes -
Boolean/Phrase

Search modes -
Boolean/Phrase

S45  (MH "TELEMETRY") Search modes -
Boolean/Phrase

S44 Tl (EFM) or AB (EFM) Search modes -
Boolean/Phrase

S43 Tl (cardiotocograph*) or AB (cardiotograph®) Search modes -
Boolean/Phrase

S42  AB (sonicaid* or ultraso* or echo* or sono* or flowmet* or Search modes -
doppler*) Boolean/Phrase

S41 Tl (sonicaid* or ultraso* or echo* or sono* or flowmet* or Search modes -
doppler*) Boolean/Phrase

S40 MH ECHOCARDIOGRAPHY, DOPPLER Search modes -
Boolean/Phrase

S39 MH ULTRASONOGRAPHY, DOPPLER Search modes -
Boolean/Phrase

S38  TI (non stress test* or nonstress test* or NST) or AB (non stress Search modes -
test* or nonstress test* or NST) Boolean/Phrase

S37 MH NONSTRESS TESTING, FETAL Search modes -
Boolean/Phrase

S36  TI ("listening in") or AB ("listening in") Search modes -
Boolean/Phrase

S35 Tl (auscultat® or IA or pin#ard* or fetoscop*) or AB (auscultat® Search modes -
or |IA or pin#ard* or fetoscop®) Boolean/Phrase

S34 MH STETHOSCOPES Search modes -
Boolean/Phrase

S33 MH AUSCULTATION+ Search modes -
Boolean/Phrase

S32  AB (umbilic* N3 gas*) Search modes -
Boolean/Phrase

S31 Tl (umbilic* N3 gas™) Search modes -
Boolean/Phrase

S30  AB (cord N3 gas®) Search modes -
Boolean/Phrase

S29 Tl (cord N3 gas™®) Search modes -
Boolean/Phrase

S28 (MH "CORDOCENTESIS") Search modes -
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Search strategies

# Query Limiters/Expanders
S27 TI(CTG)or AB (CTG) Search modes -
Boolean/Phrase
S26  AB (ST7?segment) Search modes -
Boolean/Phrase
S25  TI(ST?segment) Search modes -
Boolean/Phrase
S24  TI(QRS) or AB (QRS) Search modes -
Boolean/Phrase
S23 Tl (electrocardiogr*) or AB (electrocardiogr*) Search modes -
Boolean/Phrase
S22 Tl (ECG) or AB (ECG) Search modes -
Boolean/Phrase
S21 (MH "ELECTROCARDIOGRAPHY+") OR (MH Search modes -

"ELECTROCARDIOGRAPHY, AMBULATORY") OR (MH "QRS Boolean/Phrase
COMPLEX") OR (MH "ST SEGMENT") OR (MH
"VECTORCARDIOGRAPHY+")

S20 (MH "FETAL MONITORING, ELECTRONIC+") Search modes -
Boolean/Phrase

S19 (fetal N3 blood) or AB (fetus* N3 blood) or AB (foetal N3 blood)  Search modes -

or AB (foetus® N3 blood) Boolean/Phrase

S18  TI(FBS) or AB (FBS) Search modes -
Boolean/Phrase

S17  (MH "ACID-BASE IMBALANCE+") Search modes -
Boolean/Phrase

S16 (MH "FETAL HEART") Search modes -
Boolean/Phrase

S15  (MH "FETAL BLOOD") Search modes -
Boolean/Phrase

S14  TI(FHR) or AB (FHR) Search modes -

Boolean/Phrase
S13  AB (fetal N3 heart*) or AB (fetus* N3 heart*) or AB (foetal N3 Search modes -

heart*) or AB (foetus* N3 heart*) Boolean/Phrase
S12  TI (fetal N3 heart*) or Tl (fetus* N3 heart*) or Tl (foetal N3 Search modes -
heart*) or Tl (foetus* N3 heart*) Boolean/Phrase
S11 MH HEART RATE, FETAL Search modes -

Boolean/Phrase
S10  AB (fetal N3 monitor*) or AB (fetus* N3 monitor*) or AB (foetal Search modes -

N3 monitor*) or AB (foetus* N3 monitor*) Boolean/Phrase

S9 Tl (fetal N3 monitor™) or Tl (fetus* N3 monitor*) or Tl (foetal N3  Search modes -
monitor*) or Tl (foetus* N3 monitor*) Boolean/Phrase

S8 MH UTERINE MONITORING Search modes -
Boolean/Phrase

S7 MH FETAL MONITORING+ Search modes -
Boolean/Phrase

S6 S1 or S2 or S3 or S4 or S5 Search modes -
Boolean/Phrase

S5 AB (partu* or birth* or childbirth* or intrapartu* or labo#r*) Search modes -
Boolean/Phrase

S4 TI (partu* or birth* or childbirth* or intrapartu® or labo#r*) Search modes -
Boolean/Phrase

S3 MH DELIVERY+ Search modes -

Boolean/Phrase
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#

S2

S1

Query
MH LABOR+

MH CHILDBIRTH+

Health economics

Database(s): Ovid MEDLINE(R)

#

0 N O 0o~ WN -

W W W W W W W WNDNDNDDNDDNDDNDMDNDNDNDDNDDN_2 22 A A O A aa a a o
N o OOl WOWN 22O © 0o NOoO Ok WODN 20 © o NO o~ W N~ O

Searches

ECONOMICS/

VALUE OF LIFE/

exp "COSTS AND COST ANALYSIS"/

exp ECONOMICS, HOSPITAL/

exp ECONOMICS, MEDICAL/

exp RESOURCE ALLOCATION/
ECONOMICS, NURSING/

ECONOMICS, PHARMACEUTICAL/

exp "FEES AND CHARGES"/

exp BUDGETS/

budget*.ti,ab.

cost*.ti,ab.

(economic* or pharmaco?economic*).ti,ab.
(price* or pricing*).ti,ab.

(financ* or fee or fees or expenditure* or saving®).ti,ab.
(value adj2 (money or monetary)).ti,ab.
resourc* allocat™.ti,ab.

(fund or funds or funding* or funded).ti,ab.
(ration or rations or rationing* or rationed).ti,ab.
ec.fs.

or/1-20

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.

or/22-25

ELECTROCARDIOGRAPHY/
electrocardiograph$.ti,ab.

(FECG or ECG or EKG).ti,ab.

(ST adj3 (analyst#s or segment$ or wave$)).ti,ab.
STAN.ti,ab.

((PR or time) adj3 interval$).ti,ab.

"T-QRS".ti,ab.

or/27-33

CARDIOTOCOGRAPHY/

(cardiotocogra$ or CTG or EFM).ti,ab.
(electronic adj (f?etal or f?etus$) adj monitor$).ti,ab.
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Search strategies

# Searches
38  0r/35-37

39 and/34,38
40 and/26,39

41 LETTER/
42 EDITORIAL/
43 NEWS/

44  exp HISTORICAL ARTICLE/

45 ANECDOTES AS TOPIC/

46  COMMENT/

47  CASE REPORT/

48  (letter or comment™ or abstracts).ti.

49  or/41-48
50 RANDOMIZED CONTROLLED TRIAL/ or random®.ti,ab.
51 49 not 50

52  ANIMALS/ not HUMANS/

53  exp ANIMALS, LABORATORY/

54  exp ANIMAL EXPERIMENTATION/
55 exp MODELS, ANIMAL/

56  exp RODENTIA/

57  (rat or rats or mouse or mice).ti.

58  or/51-57
59  and/40,58
60 40 not 59

61 and/21,60

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials
# Searches

ECONOMICS/

VALUE OF LIFE/

exp "COSTS AND COST ANALYSIS"/

exp ECONOMICS, HOSPITAL/

exp ECONOMICS, MEDICAL/

exp RESOURCE ALLOCATION/

ECONOMICS, NURSING/

ECONOMICS, PHARMACEUTICAL/

exp "FEES AND CHARGES"/

exp BUDGETS/

budget*.ti,ab.

cost*.ti,ab.

0 N O 0o WN -

= A a a oo
w N =~ O

(economic* or pharmaco?economic*).ti,ab.

(price* or pricing®).ti,ab.

(financ* or fee or fees or expenditure* or saving®).ti,ab.
(value adj2 (money or monetary)).ti,ab.

resourc* allocat*.ti,ab.

(fund or funds or funding* or funded).ti,ab.

_ A A A A
© N O o b
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#

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Searches

(ration or rations or rationing* or rationed).ti,ab.
ec.fs.

or/1-20

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
or/22-25

ELECTROCARDIOGRAPHY/
electrocardiograph$.ti,ab.

(FECG or ECG or EKG).ti,ab.

(ST adj3 (analys#s or segment$ or wave$)).ti,ab.
STAN.ti,ab.

((PR or time) adj3 interval$).ti,ab.

"T-QRS".ti,ab.

or/27-33

CARDIOTOCOGRAPHY/

(cardiotocogra$ or CTG or EFM).ti,ab.
(electronic adj (f?etal or f?etus$) adj monitor$).ti,ab.
or/35-37

and/34,38

and/26,39

and/21,40

Database(s): EBM Reviews - Health Technology Assessment

#

0 N O 0o~ WN =

Searches

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).tw.

or/1-4

ELECTROCARDIOGRAPHY/

electrocardiograph$.tw.

(FECG or ECG or EKG).tw.

(ST adj3 (analys#s or segment$ or wave$)).tw.

STAN.tw.

((PR or time) adj3 interval$).tw.

"T-QRS".tw.

or/6-12

FETAL MONITORING/

((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).tw.
HEART RATE, FETAL/

FETAL DISTRESS/

((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or compromis$)).tw.
FHR.tw.
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#

20
21
22
23
24

Searches

CARDIOTOCOGRAPHY/

(cardiotocogra$ or CTG or EFM).tw.

(electronic adj (f?etal or f?etus$) adj monitor$).tw.
or/14-22

and/5,13,23

Database(s): EBM Reviews - NHS Economic Evaluation Database

#

0 N O 0o~ WN -

15
16
17
18
19

Searches

exp PARTURITION/

exp LABOR, OBSTETRIC/

exp DELIVERY, OBSTETRIC/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).tw.
or/1-4

ELECTROCARDIOGRAPHY/
electrocardiograph$.tw.

(FECG or ECG or EKG).tw.

(ST adj3 (analys#s or segment$ or wave$)).tw.
STAN.tw.

((PR or time) adj3 interval$).tw.

"T-QRS".tw.

or/6-12

CARDIOTOCOGRAPHY/

(cardiotocogra$ or CTG or EFM).tw.

(electronic adj (f?etal or f?etus$) adj monitor$).tw.
or/14-16

and/13,17

and/5,18

Database(s): Embase

#

0 N O 0o~ WN -

16

Searches

HEALTH ECONOMICS/

exp ECONOMIC EVALUATION/

exp HEALTH CARE COST/

exp FEE/

BUDGET/

FUNDING/

RESOURCE ALLOCATION/

budget®*.ti,ab.

cost*.ti,ab.

(economic* or pharmaco?economic*).ti,ab.
(price* or pricing*).ti,ab.

(financ* or fee or fees or expenditure* or saving®).ti,ab.
(value adj2 (money or monetary)).ti,ab.
resourc* allocat*.ti,ab.

(fund or funds or funding* or funded).ti,ab.
(ration or rations or rationing* or rationed).ti,ab.
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#

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

Searches

or/1-16

BIRTH/

exp CHILDBIRTH/

exp DELIVERY/

(partu$ or birth$ or childbirth$ or intra?partu$ or labo?r$).ti,ab.
or/18-21

FETUS ELECTROCARDIOGRAPHY/
electrocardiograph$.ti,ab.

(FECG or ECG or EKG).ti,ab.

ST SEGMENT/

(ST adj3 (analys#s or segment$ or wave$)).ti,ab.
STAN.ti,ab.

PR INTERVAL/

(T QRS adj ratio$).ti,ab.

((PR or time) adj3 interval$).ti,ab.

or/23-31

FETUS MONITORING/

exp FETAL MONITOR/

((f?etal or f?etus$ or uter$) adj5 (monitor$ or observ$ or assess$ or status$ or care)).ti,ab.
FETUS HEART RATE/

FETUS DISTRESS/

((f?etal or f?etus$) adj5 (heart$ or distress$ or reassur$ or non?reassur$ or
compromis$)).ti,ab.

CARDIOTOCOGRAPHY/
CARDIOTOCOGRAPH/
(cardiotocogra$ or CTG or EFM).ti,ab.
(electronic adj3 (f?etal or f?etus$) adj3 monitor$).ti,ab.
or/33-42

and/22,32,43

conference abstract.pt.

letter.pt. or LETTER/

note.pt.

editorial.pt.

CASE REPORT/ or CASE STUDY/
(letter or comment™ or abstracts).ti.
or/45-50

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
51 not 52

ANIMAL/ not HUMAN/

NONHUMAN/

exp ANIMAL EXPERIMENT/

exp EXPERIMENTAL ANIMAL/
ANIMAL MODEL/

exp RODENT/

(rat or rats or mouse or mice).ti.
or/53-60
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Search strategies

#

62
63
64

Searches

44 not 61

and/17,62

limit 63 to english language

Automated interpretation of cardiotocograph traces

The search strategies below were developed specifically for the 2016 evidence review
because no search strategies were published in CG190 for this question.

Database: Medline; Medline EPub Ahead of Print; and Medline In-Process & Other
Non-Indexed Citations

#

D OB~ WN -

10
11

12

13
14
15
16
17
18
19
20

21

22
23
24

25
26
27
28
29

Searches

FETAL MONITORING/
UTERINE MONITORING/
HEART RATE, FETAL/
exp FETAL HEART/
FETAL DISTRESS/

((f?etal or f?etus$ or uter$) adj3 (monitor$ or observ$ or assess$ or heart$ or
distress$)).ti,ab.

FHR.ti,ab.

EFM.ti,ab.
CARDIOTOCOGRAPHY/
(cardiotocogra$ or CTG).ti,ab.

ELECTROCARDIOGRAPHY/ and (PERIPARTUM PERIOD/ or PARTURITION/ or exp
LABOR, OBSTETRIC/ or exp DELIVERY, OBSTETRIC/ or FETUS/)

((electrocardiogra$ or ECG or EKG) adj5 (labo?r or birth or childbirth or partu$ or
intra?part$ or peri?part$ or f?etal or f?etus$)).ti,ab.

or/1-12

exp COMPUTERS/

exp SOFTWARE/

exp SIGNAL PROCESSING, COMPUTER-ASSISTED/
AUTOMATIC DATA PROCESSING/

ARTIFICIAL INTELLIGENCE/

or/14-18

(estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$).ti.

(estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$).ab. /freq=2

or/20-21
19 and 22

((computer$ or software or hardware or (intelligen$ adj3 system$) or automat$) adj7
(estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$)).ti,ab.

DECISION SUPPORT SYSTEMS, CLINICAL/
DIAGNOSIS, COMPUTER-ASSISTED/
or/23-26

13 and 27

limit 28 to english language
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#
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

Searches

limit 29 to yr="2006 -Current"
LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/
ANECDOTES AS TOPIC/
COMMENT/

CASE REPORT/

(letter or comment™).ti.

or/31-38

RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
39 not 40

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/
exp ANIMAL EXPERIMENTATION/
exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.
or/41-47

30 not 48

Database: Cochrane Central Register of Controlled Trials

#

oo OB~ WDN -

10
11

12

13
14
15
16
17
18
19

Searches

FETAL MONITORING/
UTERINE MONITORING/
HEART RATE, FETAL/
exp FETAL HEART/
FETAL DISTRESS/

((f?etal or f?etus$ or uter$) adj3 (monitor$ or observ$ or assess$ or heart$ or
distress$)).ti,ab.

FHR.ti,ab,kw.

EFM.ti,ab,kw.
CARDIOTOCOGRAPHY/
(cardiotocogra$ or CTG).ti,ab,kw.

ELECTROCARDIOGRAPHY/ and (PERIPARTUM PERIOD/ or PARTURITION/ or exp
LABOR, OBSTETRIC/ or exp DELIVERY, OBSTETRIC/ or FETUS/)

((electrocardiogra$ or ECG or EKG) adj5 (labo?r or birth or childbirth or partu$ or
intra?part$ or peri?part$ or f?etal or f?etus$)).ti,ab.

or/1-12

exp COMPUTERS/

exp SOFTWARE/

exp SIGNAL PROCESSING, COMPUTER-ASSISTED/
AUTOMATIC DATA PROCESSING/

ARTIFICIAL INTELLIGENCE/

or/14-18
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# Searches

20 (estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$).ti.

21 (estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$).ab. /freq=2

22 or/20-21

23 19 and 22

24 ((computer$ or software or hardware or (intelligen$ adj3 system$) or automat$) adj7

(estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$)).ti,ab.

25 DECISION SUPPORT SYSTEMS, CLINICAL/
26 DIAGNOSIS, COMPUTER-ASSISTED/

27 or/23-26

28 13 and 27

29 limit 28 to yr="2006 -Current"

Database: Cochrane Database of Systematic Reviews
# Searches

FETAL MONITORING.kw.

UTERINE MONITORING.kw.

HEART RATE, FETAL .kw.

FETAL HEART .kw.

FETAL DISTRESS.kw.

((f?etal or f?etus$ or uter$) adj3 (monitor$ or observ$ or assess$ or heart$ or
distress$)).ti,ab.

7 FHR.ti,ab.

8 EFM.ti,ab.

9 CARDIOTOCOGRAPHY .kw.
10 (cardiotocogra$ or CTG).ti,ab.

11 (ELECTROCARDIOGRAPHY and (PERIPARTUM PERIOD or PARTURITION or LABOR,
OBSTETRIC or DELIVERY, OBSTETRIC or FETUS)).kw.

12 ((electrocardiogra$ or ECG or EKG) adj5 (labo?r or birth or childbirth or partu$ or
intra?part$ or peri?part$ or f?etal or f?etus$)).ti,ab.

13 or/1-12

14 COMPUTERS .kw.

15 SOFTWARE .kw.

16 SIGNAL PROCESSING, COMPUTER-ASSISTED.kw.
17 AUTOMATIC DATA PROCESSING .kw.

18 ARTIFICIAL INTELLIGENCE.kw.

oo OB~ WN -

19 or/14-18

20 (estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$).ti.

21 (estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$).ab. /freq=2

22 or/20-21

23 19 and 22

24 ((computer$ or software or hardware or (intelligen$ adj3 system$) or automat$) adj7

(estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$)).ti,ab.
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# Searches

25 DECISION SUPPORT SYSTEMS, CLINICAL.kw.
26 DIAGNOSIS, COMPUTER-ASSISTED.kw.

27 or/23-26

28 13 and 27

Database: Database of Abstracts of Reviews of Effects
# Searches

FETAL MONITORING.kw.

UTERINE MONITORING.kw.

HEART RATE, FETAL.kw.

FETAL HEART .kw.

FETAL DISTRESS.kw.

((f?etal or f?etus$ or uter$) adj3 (monitor$ or observ$ or assess$ or heart$ or
distress$)).tw,tx.

7 FHR.tw,tx.

8 EFM.tw,tx.

9 CARDIOTOCOGRAPHY .kw.
10 (cardiotocogra$ or CTG).tw,tx.

11 (ELECTROCARDIOGRAPHY and (PERIPARTUM PERIOD or PARTURITION or LABOR,
OBSTETRIC or DELIVERY, OBSTETRIC or FETUS)).kw.

12 ((electrocardiogra$ or ECG or EKG) adj5 (labo?r or birth or childbirth or partu$ or
intra?part$ or peri?part$ or f?etal or f?etus$)).tw,tx.

13 or/1-12

14 COMPUTERS .kw.

15 SOFTWARE .kw.

16 SIGNAL PROCESSING, COMPUTER-ASSISTED.kw.
17 AUTOMATIC DATA PROCESSING.kw.

18 ARTIFICIAL INTELLIGENCE.kw.

19 or/14-18

20 (estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$).tw,tx.

21 19 and 20

22 ((computer$ or software or hardware or (intelligen$ adj3 system$) or automat$) adj7
(estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$)).tw,tx.

23 DECISION SUPPORT SYSTEMS, CLINICAL .kw.
24 DIAGNOSIS, COMPUTER-ASSISTED.kw.

25 or/21-24

26 13 and 25

O OB WOWN -

Database: Health Technology Assessment
# Searches

FETAL MONITORING/

UTERINE MONITORING/

HEART RATE, FETAL/

exp FETAL HEART/

FETAL DISTRESS/

a B~ ODN -
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= =2 © 00 N O =

- O

12

13
14
15
16
17
18
19
20

21
22

23
24
25
26

Searches

((f?etal or f?etus$ or uter$) adj3 (monitor$ or observ$ or assess$ or heart$ or distress$)).tw.
FHR.tw.

EFM.tw.

CARDIOTOCOGRAPHY/

(cardiotocogra$ or CTG).tw.

ELECTROCARDIOGRAPHY/ and (PERIPARTUM PERIOD/ or PARTURITION/ or exp
LABOR, OBSTETRIC/ or exp DELIVERY, OBSTETRIC/ or FETUS/)

((electrocardiogra$ or ECG or EKG) adj5 (labo?r or birth or childbirth or partu$ or
intra?part$ or peri?part$ or f?etal or f?etus$)).tw.

or/1-12

exp COMPUTERS/

exp SOFTWARE/

exp SIGNAL PROCESSING, COMPUTER-ASSISTED/
AUTOMATIC DATA PROCESSING/

ARTIFICIAL INTELLIGENCE/

or/14-18

(estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$).tw.

19 and 20

((computer$ or software or hardware or (intelligen$ adj3 system$) or automat$) adj7
(estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$)).tw.

DECISION SUPPORT SYSTEMS, CLINICAL/
DIAGNOSIS, COMPUTER-ASSISTED/
or/21-24

13 and 25

Database: Embase

#

a B~ WON -

= O 00 N O

11

12
13
14
15

Searches

*FETUS MONITORING/
*FETUS HEART RATE/
*FETUS HEART/
*FETUS DISTRESS/

((f?etal or f?etus$ or uter$) adj3 (monitor$ or observ$ or assess$ or heart$ or
distress$)).ti,ab.

FHR.ti,ab.

EFM.ti,ab.
*CARDIOTOCOGRAPHY/
(cardiotocogra$ or CTG).ti,ab.

(*ELECTROCARDIOGRAPHY/ or *‘ELECTROCARDIOGRAPHY MONITORING/) and
(*PERINATAL PERIOD/ or *BIRTH/ or exp *LABOR/ or exp *DELIVERY/ or *FETUS/)

((electrocardiogra$ or ECG or EKG) adj5 (labo?r or birth or childbirth or partu$ or
intra?part$ or peri?part$ or f?etal or f?etus$)).ti,ab.

or/1-11

exp *COMPUTER/

exp “COMPUTER PROGRAM/
exp *SIGNAL PROCESSING/
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16
17
18
19

20

21
22
23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

Searches

*INFORMATION PROCESSING/
*ARTIFICIAL INTELLIGENCE/
or/13-17

(estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$).ti.

(estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$).ab. /freq=2

or/19-20
18 and 21

((computer$ or software or hardware or (intelligen$ adj3 system$) or automat$) adj7
(estimat$ or assess$ or analy$ or interpret$ or (Decision? adj3 (make? or making or
support$)) or alert$)).ti,ab.

*DECISION SUPPORT SYSTEM/
*COMPUTER ASSISTED DIAGNOSIS/
or/22-25

12 and 26

limit 27 to english language

limit 28 to yr="2006 -Current"
letter.pt. or LETTER/

note.pt.

editorial.pt.

CASE REPORT/ or CASE STUDY/
(letter or comment™).ti.

or/30-34

RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
35 not 36

ANIMAL/ not HUMAN/
NONHUMAN/

exp ANIMAL EXPERIMENT/

exp EXPERIMENTAL ANIMAL/
ANIMAL MODEL/

exp RODENT/

(rat or rats or mouse or mice).ti.
or/37-44

29 not 45
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Appendix E: Summary of identified
studies

E.1 Intermittent auscultation compared with cardiotocography
on admission

Titles and abstracts
identified, N=2252

| i
Full copies retrieved Excluded, N=2205
and assessed for (not relevant population,

eliaibility, N=47 design, intervention,
comparison, outcomes,
unable to retrieve)
g J
Publications included Publications excluded
in review, N=5 from review, N=42
(refer to excluded
studies list)
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E.2 Intermittent auscultation compared with cardiotocography
during labour

Titles and abstracts
identified, N=2252

| <

Full copies retrieved Excluded, N=2209
anq .as_s.essed for (not relevant population,
eligibility, N=43

design, intervention,
comparison, outcomes,
unable to retrieve)

[ . J

Publications included

Publications excluded
in review, N=6

from review, N=37
(refer to excluded
studies list)

© National Institute for Health and Care Excellence 2017
115



Addendum to Intrapartum care (appendices)
Summary of identified studies

E.3 Intermittent auscultation compared with cardiotocography
— health economics

Titles and abstracts
identified, N=159

| <

Full copies retrieved Excluded, N=155
and assessed for (not economic evaluation,
eligibility, N=4

relevant population,

design, intervention,
comparison, outcomes,
\ unable to retrieve) )

Publications included

Publications excluded
in review, N=0

from review, N=4
(refer to excluded
studies list)
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E.4 Intermittent auscultation compared with cardiotocography
in the presence of meconium stained liquor

Titles and abstracts
identified, N=890

| <

Full copies retrieved Excluded, N=871
a;?qﬁ;ﬁg?sﬁg 1fgr (not relevant population,

design, intervention,
comparison, outcomes,
unable to retrieve)

y \. J

Publications included

Publications
in review, N=1

excluded from
review, N=18
(refer to excluded
studies list)

E.5 Interpretation of cardiotocograph traces

Titles and abstracts
identified, N=2203

| <

Full copies retrieved Excluded. N=2029
and assessed for (not relevant population,
eligibility, N=174

design, intervention,
comparison, outcomes,
unable to retrieve)

[ - J

Publications included

Publications
in review, N=43

excluded from
review, N=131
(refer to excluded
studies list)
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E.6 Care in labour as a result of cardiotocography

Titles and abstracts
identified, N=1004

! ;
( )
Full copies retrieved Excluded. N=965
and g§§esseij for (not relevant population,
eligibilitv. N=39 design, intervention,
comparison, outcomes,
unable to retrieve)
, \. J
Publications included Publications
in review, N=3 excluded from
review, N=36
(refer to excluded
studies list)
E.7 Fetal scalp stimulation
Titles and abstracts
identified, N=462
: <
Full copies retrieved Excluded. N=426
and ,as_s,esseij for (not relevant population,
eligibility, N=36 design, intervention,
comparison, outcomes,
unable to retrieve)
Publications included Publications
in review, N=19 excluded from

review, N=17
(refer to excluded
studies list)
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E.8 Fetal blood sampling as an adjunct to cardiotocography

Titles and abstracts
identified, N=1555

| <
4 p

Full copies retrieved Excluded, N=1508
and assessed for (not relevant population,

eliaibility, N=47 design, intervention,
comparison, outcomes,
unable to retrieve)
. J
y
Publications included Publications excluded
in review, N=4 from review, N=43
(refer to excluded
studies list)

E.9 Fetal blood sampling — time to result

Titles and abstracts
identified, N=1555

X <
4 )

Full copies retrieved Excluded, N=1534
and assessed for (not relevant population,

eliaibility, N=21 design, intervention,
comparison, outcomes,
unable to retrieve)
y \ )
Publications included Publications
in review, N=3 excluded from

review, N=18
(refer to excluded
studies list)
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E.10 Predictive value of fetal blood sampling

Titles and abstracts
identified, N=1555

1

Full copies retrieved
and assessed for

r

Excluded, N=1480
(not relevant population,
design, intervention,
comparison, outcomes,
unable to retrieve)

\

J

eliaibility, N=75
' \
Publications included Publications
in review, N=8 excluded from
review, N=67
(refer to excluded
studies list)

E.11 Fetal blood sampling — health economics

Titles and abstracts
identified, N=70

1

Full copies retrieved
and assessed for

r

Excluded, N=54
(not economic evaluation,

\

J

eliaibility, N=16 relevant population,
design, intervention,
comparison, outcomes,
unable to retrieve)
y
Publications included Publications
in review, N=0 excluded from

review, N=16
(refer to excluded
studies list)
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E.12 Women’s experience of fetal monitoring

Titles and abstracts
identified, N=3190

! ;
4 N
Full copies retrieved Excluded, N=3159
and assessed for (not relevant population,
eliaibility, N=31 design, intervention,
comparison, outcomes,
unable to retrieve)
g J
y
Publications included Publications
in review, N=6 excluded from
review, N=25
(refer to excluded
studies list)
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E.13 Cardiotocography with electrocardiogram analysis
compared with cardiotocography alone

Titles and abstracts
identified, N=550

| <

Full copies retrieved Excluded, N=488
and assessed for (not relevant population,
eligibility, N=62

design, intervention,
comparison, outcomes,
unable to retrieve)

i \. J

Publications included Publications
in review, N=4 excluded from
review, N=58
(refer to excluded
studies list)
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E.14 Cardiotocography with electrocardiogram analysis
compared with cardiotocography alone — health economics

Titles and abstracts
identified, N=33

| |

Full copies retrieved

Excluded, N=31
anq a}s.s.essed for (not economic evaluation,
eliaibility, N=2

relevant population,
design, intervention,
comparison, outcomes,

unable to retrieve
, \. -
Publications included Publications
in review, N=0 excluded from
review, N=2
(refer to excluded
studies list)
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E.15 Automated interpretation of cardiotocograph traces

Titles and abstracts
identified, N=623

X <

( N
Full copies retrieved Excluded, N=595
and assessed for (not relevant population,
eliaibility, N=28 design, intervention,
comparison, outcomes,
unable to retrieve)
. J
y
Publications included Publications
in review, N=11 excluded from
review, N=17
(refer to excluded
studies list)
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Appendix F:Excluded studies

Intermittent auscultation compared with cardiotocography
on admission

Study

Intermittent Auscultation for Intrapartum Fetal
Heart Rate Surveillance, Journal of Midwifery
and Women's Health, 52, 314-319, 2007

Intermittent Auscultation for Intrapartum Fetal
Heart Rate Surveillance (replaces ACNM
Clinical Bulletin #9, March 2007), Journal of
Midwifery and Women's Health, 55, 397-403,
2010

Alfirevic,Z., Devane,D., Gyte,G.M., Continuous
cardiotocography (CTG) as a form of electronic
fetal monitoring (EFM) for fetal assessment
during labour, The Cochrane database of
systematic reviews, 5, CD006066-, 2013

Alfirevic,Z., Devane,D., Gyte,G.M., Continuous
cardiotocography (CTG) as a form of electronic
fetal monitoring (EFM) for fetal assessment
during labour. [55 refs]Updated, Cochrane
Database of Systematic Reviews, 5, CD006066-
, 2013

Barstow,Craig, Gauer,Robert,
Jamieson,Barbara, How does electronic fetal
heart rate monitoring affect labor and delivery
outcomes?, Evidence-Based Practice, 14, 1-2,
2011

Becker, J. H., Krikhaar, A., Schuit, E.,
Martendal, A., Marsal, K., Kwee, A., Visser, G.
H., Amer-Wahlin, |., The added predictive value
of biphasic events in ST analysis of the fetal
electrocardiogram for intrapartum fetal
monitoring, Acta Obstetricia et Gynecologica
Scandinavica, 94, 175-82, 2015

Bernatavicius, G., Roberts, S., Garrod, A.,
Whitworth, M. K., Johnstone, E. D., Gillham, J.
C., Lavender, T., Heazell, A. E. P., A feasibility
study for a randomised controlled trial of
management of reduced fetal movements after
36 weeks gestation, Archives of Disease in
Childhood: Fetal and Neonatal Edition.
Conference: 16th Annual Conference of the
British Maternal and Fetal Medicine Society
Dublin Ireland. Conference Start, 98, 2013

Blix,E., Reinar,L.M., Klovning,A., Oian,P.,
Prognostic value of the labour admission test
and its effectiveness compared with auscultation
only: A systematic review, BJOG: An
International Journal of Obstetrics and
Gynaecology, 112, 1595-1604, 2005

Brocklehurst, P., A study of an intelligent system
to support decision making in the management
of labour using the cardiotocograph - the

Reason for Exclusion
Non-systematic review

Non-systematic review

Intervention outside of interest: CTG during
labour

This systematic review evaluates monitoring in
labour, not the use of admission CTG compared
with intermittent auscultation

Summary of a Cochrane review that reports use
of EFM in labour, not on admission

Comparison outside of interest: the aim was to
study the predictive value of biphasic ST events
for interventions

Intervention outside of interest: intervention on
poor fetal movement

All three included RCTs are reported in a more
recent systematic review (Devane 2012) that
has been included in the guideline review

Protocol
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Study

INFANT study protocol, BMC Pregnancy and
Childbirth, 16 (1) (no pagination), 2016

Bureev, A. S., Zhdanov, D. S., Zilberman, N. N.,
Kiseleva, E. Y., Yuriev, S. Y., Comparative
assessment of 24-hour fetal monitoring methods
based on cardiac rhythm, Biosciences
Biotechnology Research Asia, 12, 1743-1750,
2015

Cahill, A. G., Spain, J., Intrapartum fetal
monitoring, Clinical Obstetrics & Gynecology,
58, 263-8, 2015

Cahill, Alison G., Tuuli, Methodius G., Stout,
Molly J., Deych, Elena, Shannon, William,
Macones, George A., 456: Predicting normal pH
with Intrapartum electronic fetal monitoring
(EFM), American Journal of Obstetrics &
Gynecology, 214, S250-S251 1p, 2016

Cahill, Alison G., Tuuli, Methodius G., Stout,
Molly J., Deych, Elena, Shannon, William,
Macones, George A., 29: Predicting acidemia
with intrapartum electronic fetal monitoring
(EFM), American Journal of Obstetrics &
Gynecology, 214, S20-S21 1p, 2016

Chen,H.Y., Chauhan,S., Abuhamad,A.,
Vintzileos,A., Ananth,C., Electronic fetal heart
rate monitoring and infant mortality: A
population-based study in the United States,
American Journal of Obstetrics and Gynecology,
204, S43-S44, 2011

Chen,H.Y., Chauhan,S.P., Ananth,C.V.,
Vintzileos,A.M., Abuhamad,A.Z., Electronic fetal
heart rate monitoring and its relationship to
neonatal and infant mortality in the United
States, American Journal of Obstetrics and
Gynecology, 204, 491-491, 2011

David, B., Saraswathi, K., Role of admission
CTG as a screening test to predict fetal outcome
and mode of delivery, Research Journal of
Pharmaceutical, Biological and Chemical
Sciences, 5, 295-299, 2014

Goncalves, H., Pinto, P., Silva, M., Ayres-de-
Campos, D., Bernardes, J., Toward the
improvement in fetal monitoring during labor with
the inclusion of maternal heart rate analysis,
Medical & Biological Engineering & Computing,
54, 691-9, 2016

Gourounti,K., Sandall,J., Admission
cardiotocography versus intermittent
auscultation of fetal heart rate: effects on
neonatal Apgar score, on the rate of caesarean
sections and on the rate of instrumental delivery-
-a systematic review. [18 refs], International
Journal of Nursing Studies, 44, 1029-1035, 2007

Graham,E.M., Petersen,S.M., Christo,D.K.,
Fox,H.E., Intrapartum electronic fetal heart rate
monitoring and the prevention of perinatal brain

Reason for Exclusion

Non-systematic review

Non-systematic review

Conference proceeding; to examine the
association between EFM and normal pH

Conference proceeding; to examine the
association between EFM and acidaemia

Wrong comparator and study design; this cohort
study evaluates EFM compared with no EFM
during labour, not compared with intermittent
auscultation

Wrong intervention; study is not evaluating use
of admission tests

Comparison outside of interest: to examine the
association between CTG and fetal outcome

Comparison outside of interest: maternal heart
rate versus fetal heart rate

All three included studies in this systematic
review are incorporated in a more recent
systematic review which has been included

Wrong comparison; this review is not evaluating
monitoring at admission
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Study
injury. [62 refs], Obstetrics and Gynecology,
108, 656-666, 2006

Grivell, R. M., Alfirevic, Z., Gyte, G. M., Devane,
D., Antenatal cardiotocography for fetal
assessment, Cochrane Database of Systematic
Reviews, 9, CD007863, 2015

Hastings, Chrissie, The role of fetal monitoring in
intrapartum care, British Journal of Healthcare
Management, 21, 166-170 5p, 2015

Heelan, L., Fetal monitoring: creating a culture
of safety with informed choice, Journal of
Perinatal Education, 22, 156-65, 2013

Jackson, Sherri, Gregory, Kimberly D.,
Management of the First Stage of Labor:
Potential Strategies to Lower the Cesarean
Delivery Rate, Clinical Obstetrics & Gynecology,
58, 217-226 10p, 2015

Kessler, J., Moster, D., Albrechtsen, S.,
Intrapartum monitoring with cardiotocography
and ST-waveform analysis in breech
presentation: an observational study, BJOG: An
International Journal of Obstetrics &
Gynaecology, 122, 528-35, 2015

Kwon, J. Y., Park, I. Y., Fetal heart rate
monitoring: from Doppler to computerized
analysis, Obstetrics & Gynecology Science, 59,
79-84, 2016

Lakhno, I., The Use of Fetal Noninvasive
Electrocardiography, Scientifica, 2016, 5386595,
2016

Liston,R., Sawchuck,D., Young,D., Society of
Obstetrics and Gynaecologists of Canada,
British Columbia Perinatal Health Program.,
Fetal health surveillance: antepartum and
intrapartum consensus guideline.[Erratum
appears in J Obstet Gynaecol Can. 2007
Nov;29(11):909], Journal of Obstetrics and
Gynaecology Canada: JOGC, 29, S3-56, 2007

Lutomski, Jennifer E., Meaney, Sarah, Greene,
Richard A., Ryan, Anthony C., Devane, Declan,
Expert systems for fetal assessment in labour,
Cochrane Database of Systematic Reviews,
2015

Maso, G., Piccoli, M., De Seta, F., Parolin, S.,
Banco, R., Camacho Mattos, L., Bogatti, P.,
Alberico, S., Intrapartum fetal heart rate
monitoring interpretation in labour: a critical
appraisal, Minerva Ginecologica, 67, 65-79,
2015

Mdoe, P., Mduma, E., Kidanto, H., Moshiro, R.,
Perlman, J., Ersdal, H., Randomized controlled
study comparing hand held doppler and pinard
fetoscope (PF) for fetal heart rate (FHR)
monitoring in Tanzania, International Journal of
Gynecology and Obstetrics, 131, E121-E122,
2015

Reason for Exclusion

Systematic review limited to antenatal care

Review and opinion on clinical care

Non-systematic review

Non-systematic review

Comparison outside of interest: STAN CTG
monitoring for breech versus vertex presentation

Non-systematic review

Comparison outside of interest: to evaluate the
efficacy of non-invasive ECG among normal
women versus those with pre-eclampsia

This publication is a guideline, incorporating a
systematic review; all relevant studies included
in the systematic review were other systematic
reviews, which have been appraised for
inclusion individually

Comparison outside of interest

Non-systematic review

Comparison outside of interest
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Study

Michikata, K., Urabe, H., Tokunaga, S.,
Sameshima, H., Tsuyomu, I., Effect of fetal heart
rate monitoring network system in Japan,
Reproductive Sciences, 22, 2015

Neilson, J. P., Fetal electrocardiogram (ECG) for
fetal monitoring during labour, Cochrane
Database of Systematic Reviews, 12,
CD000116, 2015

Nunes, |., Ayres-de-Campos, D., Costa-Santos,
C., Bernardes, J., Differences between external
and internal fetal heart rate monitoring during
the second stage of labor: a prospective
observational study, Journal of Perinatal
Medicine, 42, 493-8, 2014

Olofsson, P., Ayres-de-Campos, D., Kessler, J.,
Tendal, B., Yli, B. M., Devoe, L., A critical
appraisal of the evidence for using
cardiotocography plus ECG ST interval analysis
for fetal surveillance in labor. Part Il: the meta-
analyses, Acta Obstetricia et Gynecologica
Scandinavica, 93, 571-86; discussion 587-8,
2014

Olofsson, P., Ayres-de-Campos, D., Kessler, J.,
Tendal, B., Yli, B. M., Devoe, L., A critical
appraisal of the evidence for using
cardiotocography plus ECG ST interval analysis
for fetal surveillance in labor. Part I: the
randomized controlled trials, Acta Obstetricia et
Gynecologica Scandinavica, 93, 556-68;
discussion 568-9, 2014

Pinas, A., Chandraharan, E., Continuous
cardiotocography during labour: Analysis,
classification and management, Best Practice &
Research in Clinical Obstetrics & Gynaecology,
30, 33-47, 2016

Riffle, Elizabeth M., Fetal Heart Rate
Assessment Best Practice, International Journal
of Childbirth Education, 29, 55-58 4p, 2014

Saccone, G., Schuit, E., Amer-Wabhlin, |., Xodo,
S., Berghella, V., Electrocardiogram st analysis
during labor: A systematic review and meta-
Analysis of randomized controlled trials,
Obstetrics and Gynecology, 127, 127-135, 2016

Sharbaf,F.R., Amjadi,N., Alavi,A., Akbari,S.,
Forghani,F., Normal and indeterminate pattern
of fetal cardiotocography in admission test and
pregnancy outcome, Journal of Obstetrics and
Gynaecology Research, 40, 694-699, 2014

Soncini, Emanuele, Paganelli, Simone, Vezzani,
Cristina, Gargano, Giancarlo, Giovanni Battista,
La Sala, Intrapartum fetal heart rate monitoring:
evaluation of a standardized system of
interpretation for prediction of metabolic acidosis
at delivery and neonatal neurological morbidity,
Journal of Maternal-Fetal & Neonatal Medicine,
27, 1465-1469 5p, 2014

Reason for Exclusion

Comparison outside of interest: to examine the
fetal heart rate (FHR) monitoring network

Comparison outside of interest

Intervention outside of interest: the study
compared external and internal fetal monitoring
methods simultaneously on a single fetus

Comparsion outside of interest

Comparison outside of interest

Expert's review article

Narrative review and opinion

Intervention outside of interest

The study did not compare intermittent
auscultation and the aim was to evaluate the
patterns of CTG in admission test and
pregnancy outcome

The study aims to assess the effectiveness of an
intrapartum FHR interpretation system
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Study

Walsh,D., CTG use in intrapartum care:
assessing the evidence, British Journal of
Midwifery, 16, 367-369, 2008

Wretler, S., Holzmann, M., Graner, S., Lindqvist,

P., Falck, S., Nordstrom, L., Fetal heart rate
monitoring of short term variation (STV): a
methodological observational study, BMC
Pregnancy & Childbirth, 16, 55, 2016

Reason for Exclusion
Not a systematic review

The aim was to study how calculation from the
monitors of signals for short-term variation
should be derived; no intermittent auscultation
comparison

Intermittent auscultation compared with cardiotocography

during labour

Study

Intermittent Auscultation for Intrapartum Fetal
Heart Rate Surveillance, Journal of Midwifery
and Women's Health, 52, 314-319, 2007

Intermittent Auscultation for Intrapartum Fetal
Heart Rate Surveillance (replaces ACNM
Clinical Bulletin #9, March 2007), Journal of
Midwifery and Women's Health, 55, 397-403,
2010

Intermittent Auscultation for Intrapartum Fetal
Heart Rate Surveillance...September/October
2015 issue of the Journal of Midwifery &

Womenall™s Health (60[5]:626-632), Journal of

Midwifery & Women's Health, 61, 134-134 1p,
2016

Alfirevic,Z., Devane,D., Gyte,G.M., Continuous
cardiotocography (CTG) as a form of electronic
fetal monitoring (EFM) for fetal assessment
during labour, The Cochrane database of
systematic reviews, 5, CD006066-, 2013

Alfirevic,Z., Devane,D., Gyte,G.M., Continuous
cardiotocography (CTG) as a form of electronic
fetal monitoring (EFM) for fetal assessment
during labour. [55 refs]Updated, Cochrane

Database of Systematic Reviews, 5, CD006066-

, 2013

Alper,B.S., Evidence-based medicine.
Continuous cardiotocography may reduce
neonatal seizures, Clinical Advisor for Nurse
Practitioners, 10, 161-161, 2007

Amin, P., Re: Are we (mis)guided by current
guidelines on intrapartum fetal heart rate
monitoring? Case for a more physiological
approach to interpretation...BJOG. 2014
Aug;121(9):1063-70, BJOG: An International
Journal of Obstetrics & Gynaecology, 122, 588-
588 1p, 2015

Barstow,Craig, Gauer,Robert,
Jamieson,Barbara, How does electronic fetal
heart rate monitoring affect labor and delivery
outcomes?, Evidence-Based Practice, 14, 1-2,
2011

Reason for Exclusion
Non-systematic review

Non-systematic review

A clinical bulletin - an educational aid for
midwives

All relevant studies have already been included
in the previous review

Insufficient detail about risk status was reported
in the Cochrane review; therefore, all included
studies were accessed in full text and appraised
for inclusion individually

This is a summary of a Cochrane review which
was later updated

A comment

This is a summary of a Cochrane review, which
has been updated and included in full text
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Cahill, A. G., Spain, J., Intrapartum fetal
monitoring, Clinical Obstetrics & Gynecology,
58, 263-8, 2015

Cahill, Alison G., Tuuli, Methodius G., Stout,
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report time from decision to result

F.10 Predictive value of fetal blood sampling

Reason for Exclusion
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is only reported for selected individual
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Intervention outside of interest: did not
include fetal blood sampling as
intervention

Data are not reported separately for
samples taken within 1 hour of birth



Addendum to Intrapartum care (appendices)
Excluded studies

Study
Obstetricia et Gynecologica Scandinavica, 90, 1088-
1093, 2011

Mansano,R.Z., Beall,M.H., Ross,M.G., Fetal ST segment
heart rate analysis in labor: improvement of intervention
criteria using interpolated base deficit, Journal of
Maternal-Fetal and Neonatal Medicine, 20, 47-52, 2007

McDonald,J.S., Evaluation of fetal blood pH as a
reflection of fetal well-being, American Journal of
Obstetrics and Gynecology,Am.J.Obstet.Gynecol., 97,
912-918, 1967

Murphy,K.W., MacDonald,D., Fetal blood sampling in
Dublin. A year's review, Journal of Obstetrics and
Gynaecology,J.Obstet.Gynaecol., 10, 194-198, 1990

Nordstrom,L., Fetal scalp blood measurements during
labour-lactate or pH?, Clinical Biochemistry, 44, 456-457,
2011

Noren,H., Luttkus,A.K., Stupin,J.H., Blad,S.,
Arulkumaran,S., Erkkola,R., Luzietti,R., Visser,G.H.,
Yli,B., Rosen,K.G., Fetal scalp pH and ST analysis of the
fetal ECG as an adjunct to cardiotocography to predict
fetal acidosis in labor--a multi-center, case controlled
study, Journal of Perinatal Medicine, 35, 408-414, 2007

Perkins,R.P., Perinatal observations in a high-risk
population managed without intrapartum fetal pH studies,
American Journal of Obstetrics and Gynecology, 149,
327-336, 1984

Ramanah,R., Martin,A., Clement,M.C., Maillet,R.,
Riethmuller,D., Fetal scalp lactate microsampling for non-
reassuring fetal status during labor: a prospective
observational study, Fetal Diagnosis and Therapy, 27,
14-19, 2010

Reif, P., Lakovschek, ., Tappauf, C., Haas, J., Lang, U.,
Scholl, W., Validation of a point-of-care (POC) lactate
testing device for fetal scalp blood sampling during labor:
Clinical considerations, practicalities and realities, Clinical
Chemistry and Laboratory Medicine, 52, 825-833, 2014

Rorbye, C., Perslev, A., Nickelsen, C., Lactate versus pH
levels in fetal scalp blood during labor - using the Lactate
Scout System, Journal of Maternal-Fetal & Neonatal
Medicine, 29, 1200-4, 2016

Saling,E., Fetal blood analysis during labor, American
Journal of Obstetrics and Gynecology, 194, 896-899,
2006

Schaap,T.P., Moormann,K.A., Becker,J.H.,
Westerhuis,M.E., Evers,A., Brouwers,H.A.,
Schuitemaker,N.W., Visser,G.H., Kwee,A., Cerebrospinal
fluid leakage, an uncommon complication of fetal blood
sampling: a case report and review of the literature,
Obstetrical and Gynecological Survey, 66, 42-46, 2011

Schiermeier,S., Pildner,VonSteinburgS, Thieme,A.,
Reinhard,J., Daumer,M., Scholz,M., Hatzmann,W.,
Schneider,K.T.M., Sensitivity and specificity of
intrapartum computerised FIGO criteria for
cardiotocography and fetal scalp pH during labour:

© National Institute for Health and Care Excellence 2017

164
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Wrong intervention; fetal blood
sampling was never performed, the
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Details about time interval between
sample and birth are reported only for
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original NICE intrapartum care
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Reason for Exclusion

No details about time interval between
sample and birth are reported

CTG analysis alone using different
criteria

Wrong test; reports umbilical artery
measurements not fetal blood sampling
(included in original NICE intrapartum
care guideline)

Case reports (n=3)

Data for samples taken within 1 hour
are not reported separately (included in
original NICE intrapartum care
guideline)

Wrong intervention; does not report the
use of fetal blood sampling

Time interval between sample and birth
is only reported for acidotic babies, not
the whole study population
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No clinical outcomes are reported

No reported outcomes of interest
(included in original NICE intrapartum
care guideline)

Non-systematic review (included in
original NICE intrapartum care
guideline; therefore any relevant
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guideline)
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P., A comparison of intrapartum fetal

electrocardiography versus conventional

cardiotocography in prolonged gestations:

Preliminary results, Journal of maternal fetal &

neonatal medicine, 27, 2014
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Groenendaal,F., Van,Lithd, Mol,B.W.J.,
Moons,K.G.M., Nijhuis,J.G., Oei,S.G.,
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categorization, Physiological Measurement, 36,
1001-24, 2015
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Blom,M., Persson,E., Fetal monitoring with
computerized ST analysis during labor: a
systematic review and meta-analysis, Acta
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Not the comparison of interest

No relevant results presented for the
comparison of interest

No direct comparison between the computer and
the 'experts’

Tests a scheme of voting - latent class analysis

© National Institute for Health and Care Excellence 2017
177



GA1

G.2

G.3

G4
G.5
G.6
G.7
G.8
G.9
G.10
G.11

G.12

Addendum to Intrapartum care (appendices)
Evidence tables

Appendix G: Evidence tables

The evidence tables are presented in a separate file.

Intermittent auscultation compared with cardiotocography
on admission

Intermittent auscultation compared with cardiotocography
during labour

Intermittent auscultation compared with cardiotocography
in the presence of meconium stained liquor

Interpretation of cardiotocograph traces

Care in labour as a result of cardiotocography

Fetal scalp stimulation

Fetal blood sampling as an adjunct to cardiotocography
Fetal blood sampling — time to result

Predictive value of fetal blood sampling

Women'’s experience of fetal monitoring

Cardiotocography with electrocardiogram analysis
compared with cardiotocography alone

Automated interpretation of cardiotocograph traces
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Forest plots

Appendix H: Forest plots

Intermittent auscultation compared with cardiotocography

on admission

Figure 1: Caesarean section

Admission CTG  Intermittent auscultation Risk Ratio Risk Ratio
Study or Subgroup __ Events __ Total Events Total Weight M.H, Random. 95% CI M.H. Random, 95% CI
Cheyne 2003 14 157 1 177 57% 1.43[0.67, 3.07]
Impey 2003 147 4017 131 4039 609% 1.13(0.90,1.42)
Mires 2001 61 1185 43 1181 224% 1.41 (097,207 —.—
Mitchell 2008 26 298 22 284 11.0% 1.13(0.65,1.94) —l—
Total (95% CI) 5657 5681 100.0% 1.20 [1.00, 1.44) &
Total events 248 207
Heterogeneity. Tau*= 0.00; Ch*=1.24, (= 3 (P=0.74), = 0% —t t ¥ —
Testfor overall effect Z= 2.00 (P = 0.05) e esd 2 5
Figure 2: Instrumental vaginal birth
Admission CTG  Intermitient auscultation Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% Ci M.H, Random, 95% CI
Cheyne 2003 12 157 n 177 42% 064 [0.33,1.27)
Impey 2003 460 407 4432 2039 459% 1.05(0.93,1.18)
Mires 2001 252 1185 204 1181 359% 1.23[1.04,1.49
Mitchill 2008 58 298 48 284 139% 1.13[0.80, 1.58]
Total (95% CI) 5657 5681 100.0% 1,40 [0.95, 1.27]
Total events T82 TiE
Heterogeneity: Tau= 0.01; Chi*= 483, df= 3 (P = 0.18); = 38% TR 3 T
Test for overall effect Z= 1,28 (P = 0.20) Favours ACTG Favours 1A
Figure 3: Fetal and neonatal deaths
Admission CTG  Intermittent auscultation Risk Ratio Risk Ratio
Study or Subgroup __ Events __ Total Events Total Weight M.H, Random. 95% CI M.H. Random, 95% CI
Cheyne 2003 0 157 0 177 Not estimable
Impey 2003 3 407 3 4039 59.0% 1.01[0.20, 4.98]
Mires 2001 2 1186 1 1181 26.2% 1.99(0.18,21.93) e —
Mitchell 2008 0 298 1 284 148% 0.32(0.01,7.77] -
Total (95% CI) 5658 5681 100.0% 1.01 [0.30, 3.47) e
Total events 5 5
Heterogeneity. Tau®= 0.00; Ch*= 0.81,d= 2 (P= 0.67), F= 0% :u o1 u=| 130 wu:
Test for overall effect Z= 0.02 (P = 093) . qu.’.s ACTG Favours IA
Figure 4: Admission to neonatal intensive care unit
Admission CTG  Intermitient ausculiation Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% Ci M-H, Random, 5% C1
Cheynie 2003 2 157 4 177 1.7% 0.56 (010, 3.04] ——-;—
Impey 2003 1681 4047 157 W03 Ti9% 1.03(0.83,1.28)
Mires 2001 46 1185 45 175 1% 1.01 [0.68, 1.53) -
Witchell 2008 10 97 7 284 38% 1.37[0.53, 3.54] -
Total (95% CI) 5656 SE75 100.0% 1.03 [0.88, 1.24] L ]
Total events ol 213
Heterogeneity Tau®= 0.00; Chi*= 084, of= 3 (P = 0.84), F= 0% T  ——
Testfor oversll efect Z= 032 (P=0.75) Fanus ACTG Favours A
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Intermittent auscultation compared with cardiotocography

during labour

Figure 5: Spontaneous vaginal birth
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Total events 1036 [T

Hetero ger sity, Chi*= 1,10, df= 2 (P = 0 58 = 0%

Test for overall efiedt: Z = 3.59 (P = 0.0003)

Figure 6: Instrumental birth (any indication)
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EFM Auscult ation Risk Ratio Rizk Ratio
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‘rtzileos (ATHENS) 104 746 62 652 1941 153 [1.14, 2 06) -
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Total (45% CI) T8 Tans 10005 1.24 [1.04,1,.43] 4]
Total everts 823 e

Heterogeneity; Tau® = 0.02; Chi*= 785, df= 3 (P= 005 I*= 62 %

Test for overall efect: Z= 2 35 (P = 0.0

Figure 7: Caesarean section (any indication)

ool oA
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Fawours contral

100

EFM Auscultation Risk Ratio Risk Ratio
Study or Subgroup Events Total Everis Tolal Weight M-H, Ficed, 95% CI M-H, Fixed, 95% CI|
Kelsa (SHEFFIELD) 4 153 1 51 49% 106 [1.08, 4.32] —
hacDonald (DUBLINY 158 6474 144 6400 636% 1.0 [Das, 1.37]
‘izl eos (ATHENS) 71 746 56 682 IT3E 0 1.0 0.79.1.53)
Wiond MELB OURNE 1081) 18 445 1 42 425 195 P1,4.08) e
Total (959 C1) Ta18 Tans 100 0% 149 [1.00, 1.41) | ]
Total events m Irq

Heterngen eity, Chi®= 518, df = 3 (P = 0 16 "= 42%

Test for overall efect: Z= 1.95 (P = 0.05)

Figure 8: Caesarean section for fetal distress
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EFM Auscultation Risk Ratio Risk Ratio
Study or Subgroup Ewents Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
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Forest plots

Figure 9: Intrapartum fetal death

EFM Auscultation Risk Ratio Rizk Ratio
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Figure 10: Neonatal death

EFM Autoult don Ritk Ratio Ritk Ratio
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Total events 18 25 ) . ﬁ
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Figure 11:  Admission to neonatal intensive care unit

EFM Augoultation Rigk Ralio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H. Fixed. 35% CI M-H, Fized.335% CI
Ealso (SHEFFIELD) 45 253 43 51 57% 1.04 p.71,152]
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Heterogenaity: Chi*= 282 df= 4(P= 042k "=0%
Test for owerall effect: Z=06F (P =053)

(17 'Waod repons Ras cane in nursery

Figure 12: Neonatal seizures

EF M Soyssult®ion Rizh Ratio Rizk Ratio
Study or Subgroup Everts Telal Evens Totsdl Weight MM, Fixed, 5% CI WM, Fixed, 35% C|
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Figure 13: Abnormal neurologic signs

EF Auzoultation Risk Ratio Risk Ratio
SRudy or Subgroup Everts Total Ewvents Total Weight M.-H, Fixed, 35% Cl M-H, Fixed 35% CI
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Figure 14:  Low cord blood gas (< 7.10)
EFM Aiageultst ioa Rizk Reia Rizk Ratia
Sudy or Subgroup Everts Total Events Totsl Weght MH Random 95%CIH M:-H, Random, 954 CI
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Total events o xa
Heterogeneity: Tau® = 061; Cht=4.26, di= 1 (P =004 P =77% k + T t i
S - o001 04 1 0 100
Test for overall effect: 2= 044 (F = 0.8 Favouts expaimantsl  Favours oonkiol
Subgroup analysis
Figure 15:  Spontaneous vaginal birth
EFM Ausoultation Rizk Ratio Rizk Ratio
Study or Subgroup Ewarts Total Ewents Total Waight M-H, Fixed, 359 Cl M-H, Fixad, 95% CI
211 Lawrisk
Wood (MELBOURNE 1221) 307 M5 x| B2 Z2IW 0,90 [0.22,007)
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Total events a0y T
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2.1.2 Mixed risk
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Testfor owerall effect: Z = 3.90 (P = 0.0003)
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Figure 16: Instrumental birth (any indication)
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Figure 17:  Caesarean section any indication

EFM Augoultation Rizk Ratio Rizk Ratio
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Figure 18:  Caesarean section for fetal distress
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Figure 19: Intrapartum fetal death
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Figure 20: Neonatal death
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Figure 21:  Admission to neonatal intensive care unit
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Figure 22: Neonatal seizures
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Figure 23:  Abnormal neurologic signs
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Intermittent auscultation compared with cardiotocography
in the presence of meconium stained liquor

Figure 24: Caesarean section
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Heterogeneity: Tau*=s 010; Chif= 232, di=s1 P= 013}, F=5T%
Testfor overall effect Z= 2.57 (P =001}
Total (95% CI) 275 275 100.0% 211 [1.19,3.74] e
Total events T4 36
?etemgen&i'fr.Tauﬁ Dfﬂ:Chi'=_2.32.ldl'=1 (P=013)F=57% :u.1 u?z 0?5 ; 5 g_ 1u:
est for overall effect Z= 257 (P = DEH} Favours CTG Favours |A
Test for subgroup differences: Not applicable
Figure 25: Caesarean section for abnormal fetal heart rate pattern or acidosis
CTG Auscultation Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Woeight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.2.1 Continuous CTG and FBS
Melboumne 1976 ® 175 14 175 667%  2.00[1.09, 367 L
Pakistan 1989 19 100 7100 333% 219,617 ——
Subtotal (95% Cl) 275 275 100.0% 2.24 [1.38, 3.64] “
Total events 47 H
Heterogeneity. Chi*=0.34, df=1 (P = 0.56), F= 0%
Testfor overall effect: Z= 3.24 (P = 0.001)
Total (85% CI) 275 275 100.0%  2.24 [1.38, 3.64] »
Total events 47 |
i = = = ‘FP= I f f {
Testior vt et 22 326 P 000ty o001 o1 i fo 1000
- : e Favours CTG Fawvours |1A
Test for subgroup differences: Not applicable
Figure 26: Caesarean section for other reason
CTG Auscultation Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Woeight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Melbourne 1876 11 175 10 175 E6.7T% 1.100.48, 257
Pakistan 1089 16 100 5 00 33.3% 3.201.22, 8.400 —=—
Total (95% CI) 275 275 100.0% 1.80 [0.98, 3.31]
Total events 7 15
Heterogeneity, Chif= 2.72, df=1 (P = 0.10); F= 63% yrra— ] rrE—

Testfor averall effect Z=1.89 (F = 0.06)

Favours expenimental Favours control
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Figure 27: Instrumental vaginal birth
CTG Auscultation Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.3.1 Continuous CTG and FBS
Melbourne 1976 70 175 67 175 64.3% 1.04 |0.80, 1.36)
Pakistan 1989 33 100 27 100 357% 1.41 0,94, 212)
Subtotal {95% Cl) 275 275 100.0% 1.16 [0.88, 1.54]
Total events 108 94
Heterogeneity: Tau®= 0.01; Chi*= 146, df=1 (P= 023 F= 311%
Test for overall effect £=1.05 (P =0.29)
Total (95% CI) 275 275 100.0% 1.16 [0.88, 1.54] “‘
Total events 108 04
Heterogeneity: Tau®= 0.01; Chif= 146 df=1 (FP=023),F=31% —t — —
Test for overall effect £=1.05 (F' = D.!g-} 01 ?:;uurgg'rg Fa'l':UI'S 1A, =10
Test for subgroup diferences:; Mot applicable
Figure 28:  Spontaneous vaginal birth not achieved
CTG Auscultation Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.5.1 Continuous CTG and FBS
Melboume 1976 108 175 a1 176 700%  1.20(1.00, 1.44]
Pakistan 1989 73 100 39 100 200%  1.87F[1.43, 2.46) ——
Subtotal (95% Cl) 275 275 100.0% 1.40[1.20, 1.63] L
Total events 182 130
Heterageneity Chi*= 715, df=1 (P = 0.008), F= 86%
Testfor overall effect: Z= 4,35 (F = 0.0001)
Total (95% CI) 275 275 100.0%  1.40[1.20, 1.63] L 3
Total events 182 130
ity. Chi*= =1(P= F= —t : 4 ——
RN BCET
Testfor subgroup diferences: Mot applicable
Figure 29:  Perinatal death
CTG Auscultation Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.27.1 Continuous CTG and FBS
Melboume 1976 1 175 1 176 16.7%  1.00[0.06, 15.86]
Pakistan 1989 4 100 5 100 833%  0.30(0.22, 2.89) t
Subtotal (95% Cl) 275 275 100.0% 0.83 [0.26, 2.67]
Total events a 5
Heterogeneity Chif= 002, df=1 (P=089),F=0%
Testfor overall effect: Z=0.31 (P = 0.76)
Total (95% CI) 275 275 100.0%  0.83[0.26, 2.67] i
Total events 5 5]
ity: Chi# = =1(P=089);,F= ; 4 ; :
e e Ly o —od
- : : Favours CTG  Favours 1A

Test for subgroup differences: Not applicable

Interpretation of cardiotocograph traces

There are no forest plots for this review q

uestion.
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Care in labour as a result of cardiotocography

There are no forest plots for this review question.

Fetal scalp stimulation

There are no forest plots for this review question.

Fetal blood sampling as an adjunct to cardiotocography

Figure 30: Caesarean section

Continuous CTG 1A Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
6.2.1 Continuous CTG and FBS
Copenhagen 1985 28 482 18 487 151% 1.57 [0.88, 2.80] B
Derver 1979 26 229 T 16 102% 1.88 [0.84, 420 )
Dublin 1985 158 G4T4 144 6490 I6.7% 1.10[0.88, 1.37] *
Melbourne 1976 34 175 24 175 185% 1.63 [1.02, 2.58] =
Pakiztan 1989 35 100 12100 147% 2.9201.61, 524 —
Seattle 1987 19 122 19 124 149% 1.02 [0.57,1.82] -
Subtotal (95% CI) 7582 7492 100.00% 1.50 [1.10, 2.06] &
Total events 305 224
Heterageneity: Tau®=0.08; Chi¥=12.04, 7= 5 (P = 0.03); F=58%
Testfor overall effect. Z= 2.54 (F = 0.01)
Total {95% CI) 7582 7492 100.00% 1.50 [1.10, 2.06] *»
Total events 305 224
Helerogeneily: Tau®= 0.08; Chi*=12.04, df= 5 (P = 0.03); F=58% :n.l:n ui1 . 1:3 1|:||:|:
Testfor overall effect 2= 2.54 (P = 0.01) Favours CTG  Favours [4
Testfor subgroup diferences: Not applicable

Figure 31: Instrumental vaginal birth

Continuous CTG 1) Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
6.1.1 Continuous CTG and FBS
Copenhagen 1985 85 482 64 487 154% 1.24 1.00, 1.81] il
Diermer 1979 54 229 a7 116 12.2% 1.01 [D.68, 1.52] T
Cublin 1385 528 6474 407 6490 M0% 1.30[1.15,1.47] -
Melbourne 1976 70 175 67 175 167% 1.04 [0.80, 1.36) T+
Pakistan 1988 38 100 iy 100 121% 141094, 212) il
Subtotal (95% CI) T460 7368 T7.4% 1.25[1.13,1.38] L
Total events Fi-1 592
Heterogeneity. Taw®= 000, ChF= 381, df=4{(F=043),F=0%
Testfor overall effect £2= 4.45 (P = 0.00001)
6.1.2 Continuous CTG and FBS
Stein 2006 4790 12893 15015 36667 226% 0.91 [0.88, 0.93] |
Subtotal (95% CI) 12893 JGGET 22.6% 0.91 [0.88, 0.93] !
Tolal events 4790 15015
Heterogeneity: Mot applicable
Testfor overall effect Z= 745 (P < 0.00001)
Total (95% CI) 20353 44035 100.0% 1.14 [0.92, 1.40] *
Total events 5565 15607

i 2 = C - - a - I i i i

Heterogeneify. Tau®= 0,05, Chi*= 42,20, df= 5 (P < 0.00001}); F = 38% 001 01 ] 0 100

Testfor overall effect Z=1.21 (P=0.22)
Testfor subgroup diferences: Chi®*= 3818, df= 1 (P = 0.00001), F= 97 4%

© National Institute for Health and Care Excellence 2017

189

Favours CTG Favours 1A



Addendum to Intrapartum care (appendices)

Forest plots

Figure 32: Cord blood acidosis (pH < 7.0)

Continuous CTG 1A Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
6.3.1 Continuous CTG and FBS
Dublin 1925 ] 540 1 535 BS% 045016, 1.29)
Subtotal (95% CI) 540 535 6.5% 045[0.16,1.29] -
Total events 5 11
Heterogeneity: Not applicable
Testforoverall effect Z=1 49(F=014)
6.3.2 Continuous CTG and FBS
Stein 2006 G4 12893 307 36EET 93.5% 0,59 [0.45, 0.78) !
Subtotal (95% CI) 12893 J666T 93.5%  0.59[0.45 0.78]
Total events 64 307
Heterogeneity: Mot applicable
Test for overall effect Z= 3.81 (P = 0.0001)
Total (95% Cl) 13433 37202 100.0%  0.58[0.45, 0.76] »
Total events 59 e

ity: Chi* = =1(P= B= I t ; i
Heterogeneity: L'.‘-hl'-. 0.25 df=1(P=062);F=0% 00l 01 3 100
Test for overall effect 2= 4.06 {F' = IJ.EIEIL'H} Favours CTG Favours 1A
Test for subgroup differences; Chi*= 025 df=1 (P=062), F= 0%

Figure 33:  Cerebral palsy
Continuous CTG 1A Rizk Ratio Risk Ratio

Study or Subgroup Evenis Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
6.4.1 Continuous CTG and FBS
Dublin 1985 12 6537 10 6552 601% 1.20 (052, 2.79)
Seattle 1987 16 B2 T 91 399% 254 [1.10, 5.886) ——
Subtotal {95% Cl) 6609 6643 100.0%  1.74 [0.97, 3.11]
Total events 28 17
Heterogeneit: Chif=1.52 di=1(P=022) F= 24%
Test for overall effect Z=1.86 (P = 0.06)
Total (95% CI) 6609 5643 100.0%  1.74 [0.97,3.11] .
Total events 3 17

it = = = = | | i i
Heterogeneit: Chif=1.592, df=1 (P = 0.22), F= 34% 001 071 1 10 100

Test for overall effect 2= 1.86 (P = 0.06)
Testfor subgroup differences: Mot applicable
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Figure 34: Neonatal seizures
Continuous CTG 1A Risk Ratio Rizk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
6.6.1 Continuous CTG and FBS
Copenhagen 1985 0 485 0 493 Mot estimable
Denver 1979 0 230 1 16 100.0% 0A7[001,491] * .
Dublin 1985 12 6530 27 6554 0.0% 0.45(0.23, 0.88]
Melbourne 1976 o 175 4 175 0.0% 041 [0.01, 2.05)
Seaflle 1987 7 122 T o124 0.0% 1.02[0.37, 2.81]
Subtotal (95% CI) 230 116 100.0% 017 [0.01, 4.11] s —
Total events 0 1
Heterogeneity: Mot applicable
Test for overall effect Z=1.08(P=0.27)
Total (95% CI) 230 116 100.0% 017 [0.01, 4.11] e —
Total events 0 1
i " k L d J
Tes=t for subgroup diferences: Mot applicable
Fetal blood sampling — time to result
There are no forest plots for this review question.
Predictive value of fetal blood sampling
Figure 35: Mode of birth — spontaneous vaginal birth
Lactate pH Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Yestgren 1998 LI e 44 156 333% 0.73[0.49 1.07)
Wiberg-ltzel 2008 674 1495 665 1496 66.7% 1.01 [0.94,1.10)
Total {95% CI) 1667 1652 100.0% 0.91 [0.67, 1.24]
Total events 704 Tog
i x _ . = — - -— . ! : 1 ]
Heterogeneity: Tau®= 0.04; Chi*= 2.76,di=1 (P=0.10); F= 64% 901 01 ] 0 100

Test for overall effect Z= 0,62 (P = 0.54)

Favours lactate Favours pH

Figure 36: Mode of birth — assisted vaginal birth
Lactate pH Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
YWestgren 1998 45 1M 39 156 B89% 1.05([0.73,1.52]
Yiberg-lzel 2008 370 1496 416 149 91.1% 0,89 10.79,1.00
Total (95% CI) 1667 1652 100.0%  0.90 [0.81, 1.01]
Total events 415 455

Heterogeneity: Chi*= 072, df=1 (P =040}, F= 0%
Testfor overall effect Z=1.73 (P = 0.08)
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Forest plots

Figure 37: Mode of birth — caesarean section

Lactate pH Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
YWestgren 1998 m o 1n 17 156 41%  1.07[0.58,1.97)
Wiberg-ltzel 2008 452 1495 415 1496 959%  1.09[097,1.22)
Total (95% CI) 1667 1652 100.0%  1.09[0.97,1.22]
Total events 472 432
Heterogeneity: Chi*=0.00, df=1 (P = 0.96); F=0% : { ' f f
Testfi lleffect Z=1.50(F =013 02 05 ! : &
estfor overall effect £=1.50 (F = 0.13) Favours lactate Favours pH
Figure 38: Apgar score < 7 at 5 minutes
Lactate pH Risk Ratio Risk Ratio
Study or Subgroup  Evenis Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Westgren 1998 4 1N 4 156  9.5% 091023 3.59)
Wiberg-ltzel 2008 46 1496 40 1496 905%  1.15[0.76,1.75)
Total (95% CI) 1667 1652 100.0%  1.13[0.76, 1.68]
Total events 50 44
Heterogeneity: Chif= 010, dfi=1 (P=0.75); F=0% o o 1 T

Test for overall effect: £= 0.59 (P = 0.56)

H.10 Women'’s experience of fetal monitoring

H.11

There are no forest plots for this review question.

Favours lactate Fawvours pH

Cardiotocography with electrocardiogram analysis

compared with cardiotocography alone

PR interval analysis

Figure 39:  Assisted birth (caesarean section or instrumental vaginal birth)

ECG-PR + CTG CTG Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total VWeight WM-H, Fixed, 95% Cl M-H, Fixed, 95% CIl
1.3.1 PR analysis
Strachan 2000 1495 482 220 475 83.4% 0.87 [0.76,1.01] —._
wan Wijngaarden 1996 36 112 42 102 16.6% 078055, 1.11] I —
Subtotal (95% CI) 504 577 100.0%  0.86 [0.75,0.98] <

Total events N 262
Heterogeneity, Chi*=0.33,df=1 P=057), F=0%
Testfar averall effect £=2.23 {F=0.03)

Fawours ECG-PR+CTG Favours CTG
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Figure 40: Fetal blood sampling

ECG-PR +CTG CTG Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
1.5.1 PR analysis
Strachan 2000 81 482 a8 4va 5a0% 091 [0.69,1.19]
van Wijngaarden 1996 A 112 21102 45.0% 0.22[0.08 055 +—@——
Subtotal (95% CI) 504 577 100.0% 0.48 [0.12,1.95]
Total events a6 103

Heterogeneity: Tau®= 0492, Chi®= 829, df=1 (P = 0.004); F=828%
Testfar averall effect £=1.03 (P =030

0102 08 1 0 32

5 10
Favours ECG-PR+CTG  Favours CTG
ST waveform analysis
Figure 41: Spontaneous vaginal birth
ECG-ST+CTG CTG Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.1.1 5T analysis
Amer-Wahlin 2001 2065 2519 1847 2447 19.8% 1.03[1.00, 1.06] —
Eelfort 2015 4268 5532 4348 5576 435% 0.99[0.897,1.01] —-
Ojala 2006 B16 T33 F25 739 B3% 0.99[0.95, 1.04] . E—
Yayssiere 2007 183 3549 174 400 1.8% 1.02[0.88, 1.19]
Westerhuis 2010 2038 2827 2018 2840 20.2% 1.01 [0.98, 1.08] T
YWestgate 1993 ars 1218 832 1215 B.4% 1.05[1.00,1.10] T
Subtotal (95% CI) 13229 13217 100.0%  1.01 [0.99, 1.02] &>
Total events 10048 9549
Heterogeneity. Chi*= 853, df=58{P=013); F=41%
Test for overall effect 2=1.23(F=0.22)
065 08 1.1 1.2

) . Favours CTG Favours ECG-3T+CTG
Test for subgroup differences: Mot applicable

Figure 42: Caesarean section

ECG-ST+CTG CTG Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
2.2.1 5T analysis
Amer-wWahlin 2001 Mo 2514 222 2447 127% 092077, 1.10] =
Belfart 2014 434 4532 4901 92576 a0.a% 1.04 [0.96,1.14] |
Ojala 2006 ¥ T33 35 739 2.0% 1.35[0.88, 2.07] T
Vayssiere 2007 49 349 109 400 B.1% 0.91[0.72,1.149] -
Westerhuis 2010 405 2827 g1 2840 21.9% 1.04 [0.91,1.18] "
Westgate 1993 1145 1214 121 1214 f.8% 095 [0.74,1.21] -
Subtotal (95% CI) 13229 13217 100.0%  1.02 [0.96, 1.08] ]
Total events 1810 1778
Heterogeneity: Chi*= 4,66, df= 59 (F =0.46); F=0%
Test for overall effect Z= 062 (P =0.54)

0102 05 2 10

}
i
Favours ECG-ST+CTG Fawours CTG
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Figure 43: Instrumental vaginal birth
ECG-ST+CTG CTG Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl NM-H, Fixed, 95% Cl
2.3.1 ST analysis
Amer-yyahlin 2001 244 2514 278 2447 18.49% 0.85[0.72,1.00] -
Belfort 2015 329 AR3Z 327 ARTE M .B% 1.01 [0.87,1.18] -
Ojala 2006 7o 733 74 738 8.3% 0.284 [0.66,1.21] ——
Vayssiera 2007 17 3499 112 400 T.5% 1.05[0.84,1.30] T
Westerhuis 2010 384 2827 431 2840 28.8% 0.90[0.79,1.02) 4
Westgate 1993 229 1214 262 1218 17.6% 0.87[0.74,1.02] Bl
Subtotal (95% Cl) 13229 13217 100.0%  0.92 [0.86, 0.99] [
Total events 1373 1488

Heterogeneity: Chi*= 4 81, df= 4 (P =0.48); F= 0%
Test for overall effect £=2.39(F=0.02)

01 02

0

2 5 10
Favours ECG-ST+CTG  Fawvours CTG
Figure 44: Fetal blood sampling
ECG-ST+CTG CTG Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl N-H, Random, 95% CI
2.4.1 5T analysis
Amer-Wahlin 2001 234 2518 261 2447 261% 0.87[0.74,1.03] L
Qjala 2006 a1 T33 115 739 234% 0.451[0.33, 0.61] ——
YWayssiere 2007 108 3498 248 400 26.0% 0.44 [0.37, 0.527] -
"Westgate 1993 93 1214 114 12158 24458% 0.81 [0.63, 1.06] —T
Subtotal (95% CI) 4870 4301 100.0% 0.61 [0.41, 0.91] g
Total events 486 738
Heterogeneity, Tau®=0.15; Chi®= 3917, df= 3 (P = 0.000013; F= 92%
Testfor overall effect Z= 244 (P=0.013
0102 05 2 5 10
Favours ECG-ST+CTG  Favours CTG
Figure 45: Fetal and neonatal death

ECG-S5T+CTG CTG Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.5.1 ST analysis
Amer-Yahlin 2001 3 28149 2 M7 28.9% 1.46[0.24,8.71] —
Belfort 2015 3 84837 1 8576 14.2% 3.02[0.31, 29.06] T
QOjala 2006 0 733 0 ran Mot estimahle
WVayssiere 2007 0 3499 1 00 M1.3% 0.33[0.01,8.18]
Westerhuis 2010 32827 22840 28.4% 1.51 [0.25, 9.01] —
Westgate 1993 2 1219 0 1214 TA% 4980024, 103.70]
Subtotal (95% CI) 13229 13218 100.0% 1.71 [0.67, 4.33] -"-
Total events IN B
Heterogeneity. Chi*=1.77, df=4 (F=0.78), F=0%
Test for overall effect £=1.12 (P =0.26)

0.001 01 10 1000

Favours ECG-ST+CTG  Favours CTG
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Figure 46: Cord pH < 7.05 and base deficit > 12 mmol/l
ECG-ST+CTG CTG Risk Ratio Risk Ratio
Study or Subgroup Evenis Total Evenis Total Weight WM-H, Random, 95% Cl M-H, Random, 95% Cl
2.6.1 5T analysis
Amertiahlin 2001 12 2159 24 2079 207% 0.48[0.24, 0.96] B —
Belfort 2014 3 Ah32 8 AaaTE 10.3% 0.38[0.10,1.42]
Ojala 2006 12 714 5 722 14.0% 2.43[0.86, 6.89] I e —
Vayssiere 2007 8 399 q 400 13.0% 1.60[0.53, 4.86] S
Westarhuis 2010 41 2827 BE 2840 278% 062042 092 —
Westgate 1993 5 1218 12 1218 14.2% 0.38[0.14,1.07] e —
Subtotal (95% Cl) 12850 12832 100.0% 0.72 [0.43, 1.20] -
Total events M 121

Heterogeneity: Tau®=0.21; Chi*=11.14, df= 5 (P =0.05); F=
Testfor overall effect £=1.27 (F=0.20)

55%

1 1
01 0.2

]
05

2 510
Favours ECG-ST+CTG Favours CTG
Figure 47: Neonatal encephalopathy
ECG-5T+CTG CTG Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CIl
2.7.1 5T analysis
Amer-yahlin 2001 3 2518 8 2447 394% 0,36 [0.10,1.37] — R
Belfort 2015 4 AA32 A AATE  242% 0.81[0.22, 3.00] —
Qjala 2006 0 714 1 T22 T21% 0.34[0.01, 8.26]
Yayssiere 2007 1 3499 1 400 49% 1.00[0.068 15497]
Westerhuiz 2010 3 28I 1 2840 48% 3.071[0.31, 28.96] T
Westgate 1983 1 18 4 1215 195% 0.25[0.03, 2.23] — 71
Subtotal (95% Cl) 13210 13200 100.0% 0.61 [0.30,1.22] P
Total events 12 20
Heterogeneity: Chi®= 3587, dfi= 8 (P =061}, F=0%
Test for overall effect Z=1.40(P=0.16)
0.0 0 10 100
Favours ECG-ST+CTG  Fawvours CTG
Figure 48:  Admission to neonatal intensive care unit
ECG-ST+CTG CTG Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.8.1 ST analysis
Amer-Yahlin 2001 169 2519 181 2447 15.49% 0.91[0.74,1.11] T
Eelfort 2014 498 5432 470  AATE  40.4% 1.07 [0.95, 1.20] b
Ojala 2006 26 714 26 722 121% 1.01[0.59,1.73] e aa—
Yayssiere 2007 5 399 B 400 0.5% 0.84[0.26, 273
Westerhuis 2010 391 2827 441 2840 381% 0.89[0.79,1.01] -
Westgate 1993 24 1219 a1 121a 2.7% 077 [0.46,1.31] e
Subtotal (95% Cl) 13210 13200 100.0%  0.96 [0.89, 1.04] L
Total events 1113 11588
Heterageneity: Chi®= 542, df=8 (P =037} F= 8%
Test far overall effect Z2=0.91 {F = 0.36)
01 02 0.5 2 5 10

Favours ECG-ST+CTG Favours CTG
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Figure 49:  Apgar score <7 at 5 minutes
ECG-5T+CTG CTG Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% C|

2.10.2 8T analysis

Amer-Wahlin 2001 26 25149 28 2447 262% 0.90 [0.53, 1.53]
Ojala 2006 ] 714 8 Tiz 7.3% 1.14 [0.44, 2.93]
Yayssiere 2007 B 3849 6 400 5.5% 1.00[0.33, 3.08]
Westerhuis 2010 42 2827 34 28B40 31 .3% 1.24[0.78,1.94]
Westgate 1993 200 12149 32 1218 296% 0.62 [0.36, 1.08]
Subtotal (95% CI) 7678 7624 100.0%  0.95[0.73, 1.24]
Total events 103 108

Heterogeneity: Chit= 3.78, di= 4 (P =044), F=0%
Testfor overall effect 2= 039 (F=0.70)

0.01

01

10

100
. _ Favours ECG-ST+CTG Favours CTG
Testfor subaroup differences: Mot anplicahle
Figure 50: Neonatal intubation
ECG-ST+CTG CTG Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl N-H, Fixed, 95% CI
2.9.1 5T analysis
Belfort 2015 42 55332 27 5576 THO%  1.57 [0.97, 2.54] ——
Ojala 2006 T 714 9 7 2A0% 0.79[0.29, 210 . E—
Subtotal (95% CI) 6246 6298 100.0%  1.37[0.89, 2.11] -
Total events 49 36
Heterogeneity: Chi=1.53,df=1 (P=022,F=35%
Testfor overall effect Z=1.45(F=0.1a)
0102 05 2 10

Favours ECG-ST+CTG Favours CT

H.12 Automated interpretation of cardiotocograph traces

There are no forest plots for this review question.
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Appendix I: GRADE tables

The GRADE tables in this section provide further detail about the quality assessment for the studies included in the guideline reviews.

.1 Intermittent auscultation compared with cardiotocography on admission

Table 3: GRADE findings for comparison of continuous cardiotocography compared with intermittent auscultation on admission
Number of women or

Quality assessment babies Effect
Absolute

Other (95% CI)

consi Electronic and p-
Number of Risk of Inconsis Indirectn Impreci derati fetal Intermittent  Relative value (if
studies Design bias tency ess sion ons monitoring auscultation (95% Cl) reported) Quality
Mode of birth: caesarean section
1 meta- Randomise Serious' No Serious?2  No None  248/5657 207/5681 RR 1.2 7 more per Low
analysis of  d trials serious serious (4.4%) (3.6%) (1to 1.44) 1000
4 studies inconsist imprecisi (from 0
(Devane ency on fewer to 16
2012) more)
Mode of birth: instrumental vaginal birth
1 meta- Randomise Serious' No No No None  782/5657 716/5681 RR 1.1 13 more Modera
analysis of  d trials serious serious serious (13.8%) (12.6%) (0.95t0 1.27) per 1000 te
4 studies inconsist  indirectn  imprecisi (from 6
(Devane ency €ss on fewer to 34
2012) more)
Fetal and neonatal deaths
1 meta- Randomise Serious! No Serious® No None 5/5658 5/5681 RR 1.01 0 more per Low
analysis of  d trials serious serious (0.09%) (0.09%) (0.3 to 3.47) 1000
4 studies inconsist imprecisi

ency on
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Quality assessment

Number of
studies

(Devane
2012)

Design

Inconsis Indirectn
tency ess

Neonatal morbidity: hypoxic ischaemic encephalopathy

1 study

(Devane
2012)

d trial

Neonatal morbidity: seizures

1 study Randomise
(Devane d trial
2012)

Randomise Very

No No
serious serious
inconsist  indirectn
ency ess

No Serious®
serious

inconsist

ency

Admission to neonatal intensive care unit (NICU)

1 meta- Randomise
analysis of  d trials

4 studies

(Devane

2012)

No Serious’
serious

inconsist

ency

Other
consi
Impreci  derati
sion ons
No None
serious
imprecisi
on
No None
serious
imprecisi
on
No None
serious
imprecisi
on

Number of women or
babies

Cord blood gas values at birth: metabolic acidosis (pH < 7.20 with a base deficit of > 8.0)

1 study
(Mires
2001)

d trial

Randomise Very

No No
serious serious
inconsist  indirectn
ency ess

No None
serious
imprecisi

on

Electronic

fetal Intermittent
monitoring auscultation
6/1186 5/1181
(0.51%) (0.42%)
10/4017 14/4039
(0.25%) (0.35%)
219/5656 213/5675
(3.9%) (3.8%)
159/876 154/860
(18.2%) (17.9%)

Effect

Relative
(95% CI)

RR 1.19
(0.37 to 3.9)

RR 0.72
(0.32 to 1.61)

RR 1.03
(0.86 to 1.24)

RR 1.01
(0.83 to 1.24)

Absolute
(95% CI)
and p-
value (if
reported)

(from 1
fewer to 2
more)

1 more per
1000

(from 3
fewer to 12
more)

1 fewer per
1000

(from 2
fewer to 2
more)

1 more per
1000

(from 5
fewer to 9
more)

2 more per
1000

(from 30
fewer to 43
more)

Quality

Low

Modera

Low

Low
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1.2

CI confidence interval, RR relative risk, NICU neonatal intensive care unit

1 In one trial randomisation was performed in the third trimester and 37% of recruited women subsequently developed complications prior to admission. It is unclear whether
this resulted in an imbalance in baseline characteristics influencing outcomes
2 In one trial (contributing 61% of the weight of the meta-analysis) 18% of the study population of the trial had their labour induced.
3 In one trial (contributing 59% of the weight of the meta-analysis), 18% of the study population of the trial had their labour induced.
4 The proportion of women considered to have an abnormal fetal heart pattern at the start of labour was significantly higher in the CTG arm compared to the auscultation arm

(21.5% compared to 3.6%)

5 Trial protocol for monitoring women in labour is not reported
6 18% of the study population had their labour induced.
7 In one trial (contributing 74% of the weight of the meta-analysis) 18% of the study population of the trial had their labour induced.
8 27% of the study population had missing data for this outcome

Intermittent auscultation compared with cardiotocography during labour

Table 4: GRADE findings for comparison of electronic fetal monitoring compared with intermittent auscultation during established

labour

Quality assessment

Number of Risk of Inconsis
studies Design bias tency
Mode of birth: spontaneous vaginal birth

1 meta- Randomi Serious’ No
analysis of 3  sed ftrials serious
studies inconsist
(Kelso 1978; ency
Vintzileos

1993; Wood

1981)

Mode of birth: instrumental vaginal birth for any indication
1 meta- Randomi  No Serious?
analysis of 4  sed trials serious

studies

Indirectn
ess

Serious?

Serious?*

Impreci
sion

No
serious
imprecisi
on

No
serious

Other
consid
eration
s

None

None

Number of women or

babies

Electronic
fetal
monitoring

1036/1444
(71.7%)

823/7918
(10.4%)

Intermittent
auscultation

1094/1415
(77.3%)

648/7905
(8.2%)

Effect

Relative
(95% CI)

RR 0.92

(0.89 to
0.97)

RR 1.24

(1.04 to
1.48)

Absolute
(95% CI)
and p-
value (if

reported) Quality

62 fewer Low

per 1000
(from 23
fewer to 85
fewer)

20 more Low

per 1000
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Quality assessment

Number of Risk of Inconsis Indirectn
studies Design bias tency ess
(Kelso 1978; risk of
MacDonald bias
1985;
Vintzileos
1993; Wood
1981)
Mode of birth: instrumental vaginal birth for fetal distress
1 study Randomi No No Serious®
(MacDonald sed trial serious serious
1985) risk of inconsist

bias ency

Mode of birth: caesarean section for any indication

1 meta- Randomi No No Serious®
analysis of 4  sed trials serious serious

studies risk of inconsist

(Kelso 1978; bias ency

MacDonald

1985;

Vintzileos

1993; Wood

1981)

Mode of birth: caesarean section for fetal distress

1 meta- Randomi Serious” No Serious®
analysis of 4  sed trials serious

studies inconsist

(Kelso 1978; ency

Leveno 1986;

Other
consid
Impreci  eration
sion s
imprecisi
on

No None
serious
imprecisi

on

No None
serious
imprecisi

on

No None
serious
imprecisi

on

Number of women or

babies

Electronic
fetal
monitoring

190/6474
(2.9%)

271/7918
(3.4%)

133/14761
(0.9%)

Intermittent
auscultation

75/6490
(1.2%)

224/7905
(2.8%)

57/14753
(0.39%)

Effect

Relative
(95% CI)

RR 2.54

(1.95 to
3.31)

RR 1.19
(110 1.41)

RR 2.28

(1.68 to
3.1)

Absolute
(95% CI)
and p-
value (if
reported)

(from 3
more to 39
more)

18 more
per 1000
(from 11
more to 27
more)

5 more per
1000

(from O
fewer to 12
more)

5 more per
1000

(from 3
more to 8
more)

Quality

Modera
te

Modera
te

Low
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Quality assessment

Risk of
bias

Number of
studies
MacDonald
1985;
Vintzileos
1993)

Intrapartum fetal death

Design

1 meta- Randomi No

analysis of 3  sed trials serious

studies risk of

(Leveno bias

1986;

MacDonald

1985;

Vintzileos

1993)

Neonatal death

1 meta- Randomi  No

analysis of 5  sed trials serious

studies risk of

(Kelso 1978; bias

Leveno 1986;

MacDonald

1985;

Vintzileos

1993; Wood

1981)

Neonatal morbidity: cerebral palsy

1 study Randomi  Serious'®
sed trial

(Grant 1989)

Inconsis Indirectn
tency ess

No Serious?
serious

inconsist

ency

No Serious?®
serious

inconsist

ency

No Serious!!
serious

Impreci
sion

No
serious
imprecisi
on

No
serious
imprecisi
on

No
serious

Other
consid
eration
s

None

None

None

Number of women or

babies

Electronic
fetal
monitoring

3/14564
(0.02%)

18/15262
(0.12%)

12/6527
(0.18%)

Intermittent
auscultation

4/14566
(0.03%)

25/15299
(0.16%)

10/6552
(0.15%)

Effect

Relative
(95% CI)

RR 0.76

(0.19 to
3.01)

RR 0.72
(0.4 to 1.3)

RR 1.2

Absolute
(95% CI)
and p-
value (if
reported)

0 fewer per
1000

(from O
fewer to 1
more)

0 fewer per
1000

(from 1
fewer to O
more)

0 more per
1000

Quality

Modera
te

Modera
te

Low
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Quality assessment

Number of
studies

Design

Inconsis Indirectn
tency ess
inconsist

ency

Neonatal morbidity: hypoxic ischaemic encephalopathy

1 study Randomi
(Vintzileos sed trial
1993)

Neonatal morbidity: seizures

Randomi
sed trials

1 meta-
analysis of 3
studies

(Leveno
1986;
MacDonald
1985;
Vintzileos
1993)

No Serious'?
serious

inconsist

ency

No No
serious serious
inconsist  indirectn
ency ess

Neonatal morbidity: intraventricular haemorrhage

1 study
(Vintzileos
1993)

Randomi
sed trial

No Serious'3
serious

inconsist

ency

Neonatal morbidity: respiratory distress

Other
consid
Impreci  eration
sion s
imprecisi
on

No None
serious
imprecisi

on

No None
serious
imprecisi

on

No None
serious
imprecisi

on

Number of women or

babies

Electronic
fetal
monitoring

1/746
(0.13%)

8/13072
(0.06%)

0/746
(0%)

Intermittent
auscultation

2/682
(0.29%)

24/13027
(0.18%)

1/682
(0.15%)

Effect

Relative
(95% CI)

(0.52 to
2.79)

RR 0.46

(0.04 to
5.03)

RR 0.34

(0.16 to
0.75)

RR 0.3

(0.01 to
7.47)

Absolute
(95% CI)
and p-
value (if
reported)

(from 1
fewer to 3
more)

2 fewer per
1000

(from 3
fewer to 12
more)

1 fewer per
1000

(from O
fewer to 2
fewer)?

1 fewer per
1000

(from 1
fewer to 9
more)

Quality

Low

High

Low
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Quality assessment

Number of
studies

1 study
(Vintzileos
1993)

Inconsis
tency
No
serious
inconsist
ency

Indirectn
ess

Serious'?

Neonatal morbidity: abnormal neurologic symptoms or signs

1 meta-
analysis of 3
studies

(Kelso 1978;
MacDonald
1985; Wood
1981)

Admission to neonatal intensive care unit (NICU) or nursery

1 meta-
analysis of 5
studies

(Kelso 1978;

Leveno 1986;

MacDonald
1985;
Vintzileos
1993; Wood
1981)

Cord blood gas values at birth: arterial or venous pH < 7.10

1 meta-
analysis of 2
studies

No
serious
inconsist
ency

No
serious
inconsist
ency

Serious?

Serious'®

Serious'”

Serious'®

Other
consid
Impreci  eration
sion s
Very None
serious'
No None
serious
imprecisi
on
No None
serious
imprecisi
on
No None
serious

Number of women or

babies

Electronic
fetal
monitoring
55/746
(7.4%)

19/5767
(0.33%)

780/15200
(5.1%)

36/1279
(2.8%)

Intermittent
auscultation

40/682
(5.9%)

31/5804
(0.53%)

753/15291
(4.9%)

29/1215
(2.4%)

Effect

Relative
(95% CI)
RR 1.26

(0.85 to
1.86)

RR 0.62

(0.35 to
1.09)

RR 1.03

(0.94 to
1.13)

RR 0.92

(0.27 to
3.11)

Absolute
(95% CI)
and p-
value (if
reported)

15 more
per 1000
(from 9
fewer to 50
more)

2 fewer per
1000

(from 3
fewer to O
more)

1 more per
1000

(from 3
fewer to 6
more)

2 fewer per
1000

Quality

Very
low

Low

Modera

Very
low
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Number of women or

Quality assessment babies Effect
Absolute

Other (95% CI)

consid Electronic and p-
Number of Risk of Inconsis Indirectn Impreci eration fetal Intermittent  Relative value (if
studies Design bias tency ess sion s monitoring auscultation (95% Cl) reported) Quality
(MacDonald imprecisi (from 17
1985; on fewer to 50
Vintzileos more)
1993)

CI confidence interval, RR relative risk

a When expressed per 10,000 babies, the absolute effect is 12 fewer (from 5 fewer to 15 fewer)

1 In Vintzileos 1993 (63% of weight of meta-analysis), significantly more women in the EFM arm were induced or augmented with oxytocin when compared to the auscultation
arm. In Wood 1981 (32% of the weight of the meta-analysis), treatment allocation was not concealed. A significant difference in the proportion of nulliparous women in the two
arms had to be corrected by the removal of women at random. In Kelso 1978 (156% of weight of meta-analysis), method of randomisation was not reported. In addition,
monitoring was done internally therefore EFM arm may have received an extra intervention in the form of an amniotomy, that the auscultation arm did not.

2 In Vintzileos 1993 (563% of the weight of the meta-analysis), 12.8% of women had antepartum risk factors, 7.4% were preterm and 12% were induced. In Kelso 1978 (15%
of the weight of the meta-analysis), 26% of the women had induction of labour.

3 High heterogeneity (17> 60%)

4 In MacDonald 1985 (35% of the weight of the meta-analysis) 22.5% of women were classified as high risk. In two further trials, Kelso 1978 and Vintzileos 1993 (totalling
40% of the weight of the meta-analysis), approximately a quarter of the women had induction of labour or antepartum risk factors

5 22.5% of women were classified as high risk

6 Three out of the four trials (over 50% of the weight of the meta-analysis) included a proportion of women who were not completely low risk

7 Leveno 1986 (48% of the meta-analysis) allocated women in alternating months; therefore, it was not truly randomised and treatment allocation was not concealed. The
comparison being evaluated by the trial was selective versus universal use of EFM; therefore, the comparison of interest for this review is poorly reported and comparability of
the two arms cannot be assessed.

8 Two out of the three trials (100% of the weight of the meta-analysis) had a proportion of women who would not be considered completely low risk

9 3 out of the 5 trials (79% of the weight of the meta-analysis) had a proportion of women who would not be considered completely low risk

10 Due to the method of data collection, any infants or children who did not attend clinics in Ireland (i.e. those who may have moved or died) or have symptoms at birth would
not have been identified

11 22.5% of the original trial population were classified as high risk

12 There were significant differences between the two arms: more women were induced or augmented with oxytocin in the EFM arm when compared to the auscultation arm.
The trial was also stopped early due to mortality rates.

13 12.8% of women had antepartum risk factors, 7.4% were preterm and 12% were induced.

14 Very wide confidence interval

15 In MacDonald 1985 (81% of the weight of the meta-analysis), data on this outcome was not collected for 23% of the study population because the trial protocol was
simplified during the study period. In Wood 1981 (10% of the weight of the meta-analysis) no details of the type of neurological signs and symptoms are reported and there is
no explanation of how the data was collected.
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1.3

16 In MacDonald 1985 (81% of the weight of the meta-analysis), 22.5% of the original trial population were classified as high risk. In Kelso 1978 (10% of the weight of the
meta-analysis), 26% of women had induction of labour

17 In MacDonald 1985 (72% of the weight of the meta-analysis), 22.5% of the original trial population were classified as high risk. In two other trials (a further 20% of the
weight of the meta-analysis), there were a proportion of women who would not be considered low risk.

18 In Vintzileos 1993 (56% of the weight of the meta-analysis), there were significant differences between the two arms: more women were induced or augmented with
oxytocin in the EFM arm when compared to the auscultation arm. The trial was also stopped early due to mortality rates.

19 Both trials included some women who were not low risk. In Vintzileos 1993 (56% of the weight of the meta-analysis), 12.8% of women had antepartum risk factors, 7.4%
were preterm and 12% were induced. In MacDonald 1985 (44% of the weight of the meta-analysis), 22.5% of women were high risk.

Intermittent auscultation compared with cardiotocography in the presence of meconium
stained liquor

Table 5: GRADE findings for comparison of continuous cardiotocography with intermittent auscultation

Quality assessment Number of women Effect
Intermitt

Other ent
Number of Risk of Inconsis Indirectn Impreci considera Continuo ausculta Relative Absolute
studies Design bias tency ess sion tions us CTG tion (IA) (95% CI) (95% ClI) Quality
Caesarean section
1 meta- Randomise Serious' Serious? Serious® Serious* None 74/275 36/275 RR 2.11 145 more per Very low
analysis of  d trials (26.9%) (13.1%) (1.19 to 1000
2 studies 3.74) (from 25
(Alfirevic more to 359
2013) more)
Caesarean section for abnormal FHR pattern and/or acidosis
1 meta- Randomise Serious! No Serious® No None 47/275 21/275 RR 2.24 95 more per Low
analysis of  d trials serious serious (17.1%) (7.6%) (1.38 to 1000
2 studies inconsist imprecisi 3.64) (from 29
(Alfirevic ency on more to 202
2013) more)
Caesarean section for other reason
1 meta- Randomise Serious' Serious? Serious® Very None 271275 15/275 RR 1.80 43 more per  Very low
analysis of  d trials serious® (9.8%) (5.5%) (0.98 to 1000

2 studies 3.31)
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Quality assessment

Number of Risk of Inconsis
studies Design bias tency
(Alfirevic
2013)
Instrumental vaginal birth
1 meta- Randomise Serious’ No
analysis of d trials serious
2 studies inconsist
(Alfirevic ency
2013)
Spontaneous vaginal birth not achieved
1 meta- Randomise Serious! Serious®
analysis of  d trials
2 studies
(Alfirevic
2013)
Perinatal death
1 meta- Randomise Serious’ No
analysis of d trials serious
2 studies inconsist
(Alfirevic ency
2013)
NICU admissions
1 study Randomise No No
(Alfirevic d trial serious serious
2013) risk of inconsist
bias ency

Neonatal seizures
1 study Randomise No No

d trial serious serious

Indirectn
ess

Serious?

Serious?

Serious?

Serious?

Serious?

Impreci
sion

Very
serious®

No
serious
imprecisi
on

Serious?*

No
serious
imprecisi
on

Serious?*

Other
considera
tions

None

None

None

None

None

Number of women

Continuo
us CTG

108/275
(39.3%)

182/275
(66.2%)

5/275
(1.8%)a

11/175
(6.3%)

0/175

Intermitt
ent

ausculta
tion (1A)

94/275
(34.2%)

130/275
(47.3%)

6/275
(2.2%)2

30/175
(17.1%)

4/175

Effect

Relative
(95% CI)

RR 1.16

(0.88 to
1.54)

RR 1.4

(1.2to
1.63)

RR 0.83

(0.26 to
2.67)

RR 0.37

(0.19 to
0.71)

RR 0.11

Absolute
(95% ClI)
(from 1 fewer
to 125 more)

55 more per
1000

(from 41
fewer to 185
more)

189 more per
1000

(from 95
more to 298
more)

4 fewer per
1000

(from 16
fewer to 36
more)

108 fewer
per 1000
(from 50
fewer to 139
fewer)

20 fewer per
1000

Quality

Very low

Very low

Very low

Moderate

Low
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Quality assessment

Number of Risk of Inconsis Indirectn Impreci
studies Design bias tency ess sion
(Alfirevic risk of inconsist

2013) bias ency

Damage/infection from scalp electrode or scalp sampling

1 study Randomise Serious' No No Serious*
(Alfirevic d trial serious serious
2013) inconsist  indirectn

ency ess

Other
considera
tions

None

Number of women

Continuo
us CTG

(0%)

1/100
(1%)

Intermitt
ent
ausculta
tion (1A)
(2.3%)

0/100
(0%)

ClI confidence interval, CTG cardiotocography, IA intermittent auscultation, NICU neonatal intensive care unit, RR relative risk

Effect

Relative
(95% CI)

(0.01 to
2.05)

RR 3

(0.12 to
72.77)

Absolute
(95% ClI) Quality

(from 23
fewer to 24
more)

NC Low

a The rate of mortality was 4.5% (4/100 in CTG group and 5/100 in IA group) in one study (Pakistan 1989) and 0.6% (1/175 in CTG group and 1/175 in IA group) in the other
study (Melbourne 1976). 89% of the weight of the meta-analysis is from one study (Pakistan 1989) . The reasons for the perinatal deaths are not reported
1 No allocation concealment in one study (Pakistan 1989). Data from this study extracted from unpublished trial lodged with Cochrane centre. No detailed description of the

study is reported
212=57%

3 Population in one study (Melbourne 1976) consisted of high-risk women with 40% of women with meconium-stained liquor

4 Wide CI
5 Very wide Cl
6 I?: 86%
7 I?: 64%
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1.4

1.4.1

1.4.1.1

Interpretation of cardiotocograph traces

Low risk and mixed populations

Baseline fetal heart rate (tachycardia and bradycardia)

Table 6: GRADE findings for predictive value of tachycardia and bradycardia for adverse neonatal outcomes

Quality assessment

Numb

er of

studie Risk of Inconsist Indirect
s Design bias ency ness
Tachycardia (> 150 bpm)(FIGO classification 1987)

1 study Prospectiv Very No No
(Holzm e cohort serious!  serious serious
ann inconsiste  indirectn
2015) ncy ess

1 study Prospectiv Very No No
(Holzm e cohort serious!  serious serious
ann inconsiste  indirectn
2015) ncy ess

Tachycardia (> 160 bpm) (duration not reported)

1 study Case Serious® No No
(Nelso  control serious serious
n inconsiste  indirectn
1996) ncy €ss

Impreci
sion

Serious
imprecisi
on?

Serious
imprecisi
on?

No
serious
imprecisi
on

Definition of
outcome

Fetal lactacidaemia
(lactate > 4.8
mmol/l)

Fetal lactacidaemia
(lactate > 4.8
mmol/l)

Cerebral palsy

Stage of
labour

NR; 60
minutes
prior to
first fetal
blood
sampling
NR; 60
minutes
prior to
last fetal
blood
sampling

NR

Total
num
ber
of
wom
en &
baby
pairs

1070

888

378

Measure of diagnostic
accuracy (95% Cl)

Posit

ive

likeli
Sensiti Specifi hood
vity city ratio

62.50 67.43 1.92
% % (1.28
(35.87 (62.21 to

to to 2.89)

83.72)2 72.26)2 a

64.0% 66.4% 1.91
(42.6 (60.4 (1.36
to to to
81.3)2 72.0)2 2.67)

282% 71.7% 0.99
(19.4 (66.3 (0.66
to 39> to to
76.5)  1.48)
b

Nega
tive

likeli
hood
ratio

0.56
(0.29
to
1.05)
a

0.54
(0.32
to
0.92)

1.0

(0.85
to
1.17)
b

Quali
ty

Very
low

Very
low

Low
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Quality assessment

Numb

er of

studie

s Design
1 study Cohort
(Gilstra

bias

p
1984)

Risk of

Serious?*

Inconsist
ency

No
serious
inconsiste
ncy

Indirect
ness

No
serious
indirectn
ess

Tachycardia (> 180 bpm) (duration not reported)

1study Case Serious?®
(Nelso  control

n

1996)

No
serious
inconsiste
ncy

No
serious
indirectn
ess

Impreci  Definition of
sion outcome

No Umbilical cord
serious arterial pH < 7.20
imprecisi

on

No Cerebral palsy
serious

imprecisi

on

Bradycardia (< 110 bpm) (NICHD classification) (duration not reported)

1study Case Serious?®
(Willia  series

ms

2004)

No
serious
inconsiste
ncy

No
serious
indirectn
ess

No Seizure
serious

imprecisi

on

FHR baseline (< 110 bpm) (NICHD classification) (duration not reported)

1 study Case Serious®
(Larma control
2007)

No
serious
inconsiste
ncy

Bradycardia (“terminal deceleration”)®

1 study Case No

(Cahill  control serious

2013) risk of
bias

No
serious

inconsiste

ncy

Serious’

No
serious

inconsist

ency

No Moderate HIE
serious

imprecisi

on

No Umbilical cord
serious arterial pH < 7.10
imprecisi

on

Stage of
labour

NR

NR

1 hour
before
birth

Last
hour of
tracing

30
minutes
before
birth

Total
num
ber
of
wom
en &
baby
pairs

583

378

50

214

5388

Measure of diagnostic

accuracy (95% Cl)
Posit
ive
likeli
Sensiti Specifi hood
vity city ratio
47.2% 80.4% 2.41
(30.9 (76.9 (1.63
to to to
63.5)° 83.87)° 3.55)
b
6.4% 94.7% 1.20
(28to (91.5 (0.45
14.1)°  to to
96.7)¢  3.17)
b
46.7% 19.2% 0.57
(30.2 (85t0 (0.37
to 379F to
63.9)° 0.88)
b
154 % 98.9% 7.50
21.0% 823% 1.20
(0.72
to

Nega
tive
likeli
hood
ratio
0.65

(0.48
to
0.89)
b

0.98

(0.92
to
1.05)
b

2.77

(1.17
to
6.52)
b

0.86

0.96

(0.84
to

Quali
ty
Mode
rate

Low

Low

Very
low

Low
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Quality assessment

Numb

er of

studie Risk of Inconsist
s Design bias ency

Bradycardia (“terminal deceleration”)®

1 study Case No No

(Cahill  control serious serious

2013) risk of inconsiste
bias ncy

Bradycardia (“terminal deceleration”)®

1 study Case No No

(Cahill  control serious serious

2013) risk of inconsiste
bias ncy

Indirect
ness

No
serious
inconsist
ency

No
serious
inconsist
ency

Prolonged bradycardia (< 110 bpm) (2 10 min)¢

1 study Case No No

(Cahill  control serious serious

2013) risk of inconsiste
bias ncy

No
serious
inconsist
ency

Bradycardia (< 100 bpm) (duration not reported)

1 study Case Serious® No

(Nelso  control serious
n inconsiste
1996) ncy

No
serious
indirectn
ess

Impreci
sion

No
serious
imprecisi
on

No
serious
imprecisi
on

No
serious
imprecisi
on

No
serious
imprecisi
on

Definition of
outcome

Umbilical cord
arterial pH < 7.10
and base excess <
-8.0

NICU admission

Umbilical cord
arterial pH < 7.10

Cerebral palsy

Stage of
labour

30
minutes
before
birth

30
minutes
before
birth

30
minutes
before
birth

NR

Total
num
ber
of
wom
en &
baby
pairs

5388

5388

951

378

Measure of diagnostic
accuracy (95% Cl)

Posit

ive

likeli
Sensiti Specifi hood
vity city ratio
(11.3 (81.3 1.98)
to to b
33.9)  93.4)

22.0% 823% 1.25

(115 (813  (0.47
to to to
36.0° 83.4)p 2.11)
b
06.67 82.3% 0.38
% (81.2  (0.06
(111 to to
to 83.3)  2.51)
32.0) b
333% 9712 116
(1013 % (4.80
to (95.84 to
65.5)° o 28.0)
98.1)p °

34.6% 75%  1.38
(25to  (69.8  (0.96
457 to to
79.6)°  1.99)
b

Nega
tive

likeli
hood
ratio

1.10)
b

0.95

(0.82
to
1.10)
b

1.13

(0.99
to
1.30)

0.69
(0.46
to
1.02)
b

0.87

(0.73
to
1.03)
b

Quali

ty

Low

Low

Low

Low
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Quality assessment

Numb

er of

studie Risk of Inconsist Indirect Impreci Definition of

s Design bias ency ness sion outcome

Mild bradycardia (90 — 119 bpm) (duration not reported)

1 study Cohort Serious* No No No Umbilical cord
(Gilstra serious serious serious arterial pH < 7.20
p inconsiste  indirectn  imprecisi

1984) ncy €ess on

Bradycardia (< 80 bpm) (duration not reported)

1 study Case Serious® No No No Cerebral palsy
(Nelso  control serious serious serious

n inconsiste  indirectn  imprecisi

1996) ncy ess on

Moderate/marked bradycardia (60 — 89 bpm) (duration not reported)

1 study Cohort Serious* No No No Umbilical cord
(Gilstra serious serious serious arterial pH < 7.20
p inconsiste indirectn  imprecisi

1984) ncy ess on

Bradycardic episode (<110 bpm as in FIGO classification 1987)

1 study Prospectiv Very No No Serious Fetal lactacidaemia
(Holzm e cohort serious!  serious serious imprecisi  (lactate > 4.8

ann inconsiste  indirectn  on?® mmol/l)

2015) ncy ess

Stage of
labour

10
minutes
before
birth

NR

NR

NR; 60
minutes
prior to
first fetal
blood
sampling

Total
num
ber
of
wom
en &
baby
pairs

595

378

551

1070

Measure of diagnostic

accuracy (95% Cl)
Sensiti Specifi
vity city
61.2% 75.2%
(47.5 (71.6
to to
74.87) 78.8)°
16.7% 88.3%
(10 to (84.2
26.5)b to
91.5)b
63.4% 82.3%
(50.3 (79 to
to 85.7)b
76.5)b
62.50 86.76
% %
(35.87 (82.02
to to
83.72)2 90.44)?

Posit
ive
likeli
hood
ratio

2.47

(1.89
to
3.23)
b

1.42

(0.79
to
2.56)
b

3.59
.71

to
4.76)
b

4.72
(2.90
to
7.68)

a

Nega
tive

likeli
hood
ratio

0.51

(0.36
to
0.73)
b

0.94

(0.84
to
1.05)
b

0.44
(0.30

to
0.63)
b

0.43
(0.23
to
0.81)

Quali
ty

Very
low

Low

Mode
rate

Very
low
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Total Measure of diagnostic

Quality assessment num accuracy (95% Cl)
ber
of Posit Nega
Numb wom ive tive
er of en & likeli likeli
studie Risk of Inconsist Indirect Impreci Definition of Stage of baby Sensiti Specifi hood hood Quali
s Design bias ency ness sion outcome labour pairs vity city ratio ratio ty
1 study Prospectiv Very No No Serious  Fetal lactacidaemia NR; 60 888 571% 88.1% 4.81 049 Very
(Holzm e cohort serious!  serious serious imprecisi  (lactate > 4.8 minutes (34.4 (82.6 (2.84 (0.30 low
ann inconsiste indirectn  on?® mmol/l) prior to to to to to
2015) ncy ess last fetal 7742 921)@ 8.15) 0.80)
blood 3 3
sampling

BPM beats per minute; Cl confidence interval; FIGO International Federation of Gynecology and Obstetrics; HIE hypoxic ischaemic encephalopathy; NICHD National Institute
of Child Health and Human Development; NICU Neonatal Intensive Care Unit; NR not reported

a Calculated by the 2017 NGA technical team

b Calculated by the 2014 NCC-WCH technical team

¢ The term ‘terminal deceleration’ used in the paper for this bradycardia defined as a prolonged deceleration (15 bpm or more below baseline for 2 minutes - 10 minutes)
d Bradycardia < 10 minutes compared with prolonged bradycardia > 10 minutes

1 All women in the study had received fetal blood sampling (FBS) therefore may not be representative of the whole population. CTGs were classified by a single observer
2. Confidence interval for the negative likelihood ratio crosses 0.5

3 Unclear if assessor was blinded to group allocation. No monitoring traces were available; data were collected from medical notes recorded by physicians who attended the
birth

4 Unclear analysis

5 Unclear if babies identified as cases were born to women with a low risk pregnancy

6 Exclusion criteria not specified, high risk of selection bias

7 Unclear if women with pre-existing medical condition were excluded

8 Confidence interval for the positive likelihood ratio crosses 5; confidence interval for the negative likelihood ratio crosses 0.5
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Table 7: GRADE findings for umbilical arterial pH and base excess in babies with intrapartum tachycardia or bradycardia
Fetal heart rate tracing

Quality assessment

Number of Risk of Inconsiste Indirectn Imprecisi
studies Design bias ncy ess on
Umbilical cord artery pH (mean * standard deviation)
1 study Cohort Serious! No serious No No
(Honjo 2001) inconsisten  serious serious
cy indirectne  imprecisio
Ss n
Base excess
1 study Cohort Serious! No serious No No
(Honjo 2001) inconsisten  serious serious
cy indirectne  imprecisio
Ss n
BE base excess
a Baseline tachycardia and bradycardia were defined as:
. Mild bradycardia: baseline FHR between 90 - 109 bpm for 210 minutes
. Moderate to severe bradycardia: baseline FHR < 90 bpm for 210 minutes
. Tachycardia: baseline FHR of 160 bpm for 210 minutes

b p value when compared with normal FHR tracing
1 Unclear how and by whom data were analysed

Stage
of
labou
r

2nd
stage

2nd
stage

Norma Tachycar

pH
731+
0.05
n=
236

BE -
52+
2.8
n=
236

dia?

pH 7.22 +
0.11

p < 0.001°
n =57

BE-9.2 +
4.5

p < 0.001°
n =57

Mild
bradycard
ia?

pH 7.25 +
0.06

p <0.01b
n=11

BE -8.7 =
4.4

p < 0.05°
n=11

Moderate or
severe
bradycardia®

pH 7.18 +
0.06

p <0.001°
n =061

BE -10.2 £ 3.5
p <0.001°
n =061

Qualit
y

Moder
ate

Moder
ate
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Table 8: GRADE findings for association between FHR (bradycardia and tachycardia) and umbilical artery blood gas values or

adverse neonatal outcomes
Quality assessment

Definition
Number of Risk of Inconsiste Indirectnes Imprecisio of Stage of
studies Design bias ncy s n outcome labour
“Mild” bradycardia (90- 119 bpm) (compared with normal FHR tracing)? (duration not reported)
1 study Cohort  Serious No serious  Serious® No serious  Immediate 1st stage
(Berkus 1999) 2 inconsisten imprecision  adverse
cy neonatal
outcome®
1 study Cohort  Serious No serious  Serious® No serious  Immediate 2nd
(Berkus 1999) 12 inconsisten imprecision adverse stage
cy neonatal
outcome®
“Mild” bradycardia (90 - 119 bpm) (duration not reported)
1 study Cohort  Serious Noserious Noserious No serious Umbilical 2nd
(Gilstrap 1987) R inconsisten  indirectness imprecision cord stage
cy arterial pH before
mean (+ head
SD) expulsio
n
Prolonged bradycardia (< 110 bpm) (2 10 min)
1 study Cohort  No No serious  Noserious Noserious CordpH< 30
(Cahill 2013) serious inconsisten indirectness imprecision 7.10 minutes
riskof  cy before
bias birth
1 study Cohort  No No serious  No serious  Noserious CordpH< 30
(Cahill 2013) serious inconsisten indirectness imprecision 7.05 minutes
risk of cy before
bias birth

Number of
babies with

defined FHR

pattern

24

24

53

31

31

Degree of
association or
number
(percentage) of
babies with defined
outcome

No statistically
significant association
(numerical data not
reported)

No statistically
significant association

(numerical data not
reported)

7.23 +0.07
P <0.05

OR° 18.6
(95% CI 5.0 to 68.9)
P =0.01

ORc 46.0
(95% CI1 5.7 to 373)
P =0.01

Qualit
y

Very

low

Very
low

Very
low

Low

Low
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Quality assessment

Number of
studies

1 study
(Cahill 2013)

1 study
(Cahill 2013)

1 study
(Berkus 1999)

1 study
(Berkus 1999)

Design
Cohort

Cohort

Cohort

Cohort

“Persistent” bradycardia (not defined) (duration not reported)

1 study
(Roy 2008)

1 study
(Roy 2008)

1 study
(Gilstrap 1987)

Cohort

Cohort

Cohort

Number of
babies with

defined FHR

pattern
31

31

129

129

106

106

63

Definition
Risk of Inconsiste Indirectnes Imprecisio of Stage of
bias ncy s n outcome labour
No No serious  No serious No serious CordpH< 30
serious inconsisten indirectness imprecision 7.10 and minutes
riskof  cy base before
bias excess <- birth
8.0
No No serious  Noserious Noserious NICU 30
serious inconsisten indirectness imprecision admission minutes
riskof  cy before
bias birth
“Prolonged” bradycardia (FHR < 90 bpm for more than 2.5 minutes) (compared with normal FHR tracing)?
Serious No serious  Serious?® No serious  Immediate 1st stage
£2 inconsisten imprecision adverse
cy neonatal
outcomeP
Serious No serious  Serious?® No serious  Immediate 2nd
12 inconsisten imprecision  adverse stage
cy neonatal
outcome®
Serious Noserious Noserious Noserious Umbilical NR
1,56 inconsisten  indirectness imprecision cord pH <
cy 7.10
Serious Noserious Noserious Noserious Immediate NR
e inconsisten  indirectness imprecision NICU
cy admission
“Moderate to severe” bradycardia (FHR < 90 bpm) (mean * standard deviation)
No No serious  Serious?® No serious  Umbilical 1st stage
serious inconsisten imprecision  cord
cy arterial pH

Degree of
association or
number
(percentage) of
babies with defined
outcome

ORe® 3.8

(95% Cl 1.4 to0 10.7)
P =0.01

ORc 14.2
(95% CI 3.4 to 59.6)
P =0.01

OR 1.9
(95% Cl 1.3 t0 3.7)

No statistically
significant association
(numerical data not
reported)

n=4
(3.7%)

n=16
(15%)

7.22 +0.07
P <0.05

Qualit
y
Low

Low

Very

low

Very
low

Low

Low

Moder
ate
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Quality assessment

Number of
studies

Moderate bradycardia (100 - 109 bpm) (time period of 5 minutes)

1 study
(Maso 2012)

1 study
(Maso 2012)

1 study
(Maso 2012)

1 study
(Maso 2012)

1 study
(Maso 2012)

Design

Case
series

Case
series

Case
series

Case
series

Case
series

Risk of
bias
risk of
bias

Serious
7

Serious
7

Serious
7

Serious
7

Serious
7

Inconsiste
ncy

No serious
inconsisten
cy
No serious
inconsisten
cy
No serious
inconsisten
cy
No serious
inconsisten
cy
No serious
inconsisten
cy

Indirectnes

S

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

Severe bradycardia (< 100 bpm) (time period of 10 min)

1 study
(Maso 2012)

1 study
(Maso 2012)

1 study
(Maso 2012)

Case
series

Case
series

Case
series

Serious
7

Serious
7

Serious
7

No serious
inconsisten
cy
No serious
inconsisten
cy
No serious
inconsisten
cy

No serious
indirectness

No serious
indirectness

No serious
indirectness

Imprecisio
n

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

Definition
of
outcome

mean (x
SD)

pH<7.2

pH < 7.1

pH<7.0

BD =12
mmol/I

Adverse
composite
neonatal
outcome?

pH<7.2

pH < 7.1

pH<7.0

Stage of
labour

2 hours
before
birth

2 hours
before
birth

2 hours
before
birth

2 hours
before
birth

2 hours
before
birth

2 hours
before
birth

2 hours
before
birth

2 hours
before
birth

Number of
babies with
defined FHR
pattern

17

17

17

17

17

15

15

15

Degree of
association or
number
(percentage) of
babies with defined
outcome

n==6
(35.3%)

n=0
(0%)

n=0
(0%)

n=>5
(29.4%)

n=0
(0%)

n=7
(46.7%)

n=4
(16.7%)

n=1
(6.7%)

Qualit
y

Low

Low

Low

Low

Low

Low

Low

Low
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Quality assessment

Number of
studies

1 study
(Maso 2012)

1 study
(Maso 2012)

Design

Case
series

Case
series

Risk of
bias

Serious
7

Serious
7

Inconsiste
ncy

No serious
inconsisten
cy

No serious
inconsisten
cy

Indirectnes
s

No serious
indirectness

No serious
indirectness

Imprecisio
n

No serious
imprecision

No serious
imprecision

Definition
of
outcome

BD =12
mmol/I

Adverse
composite
neonatal
outcome?

Stage of
labour

2 hours
before
birth

2 hours
before
birth

Number of
babies with
defined FHR
pattern

15

Bradycardia (< 70 bpm) (compared with normal FHR tracing - NICHD classification) (duration not reported)

1 study
(Sheiner 2001)

1 study
(Sheiner 2001)

1 study
(Sheiner 2001)

1 study
(Sheiner 2001)

1 study
(Sheiner 2001)

Case
series

Case

series

Case
series

Case
series

Case
series

Serious
58

Serious
5,8

Serious
5,8

Serious
5,8

Serious
5,8

No serious
inconsisten

cy

No serious
inconsisten

cy
No serious
inconsisten
cy
No serious
inconsisten
cy
No serious
inconsisten
cy

Bradycardia (“terminal deceleration”)®

No serious
indirectness

No serious

indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
imprecision

No serious

imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

pH<7.2
and base
deficit
(BD) 212
mmol/I

pH<7.2

pH<7.2

BD =12
mmol/l

BD =12
mmol/l

2nd
stage

1st stage

2nd
stage

1st stage

2nd
stage

28

57

28

Degree of
association or
number
(percentage) of
babies with defined
outcome

n=2

(13.3%)

n=4
(26.7%)

OR 3.4
(95% CI 1.2 to 8.6)
P =0.04

OR 26.6

(95% CI 5.2 to 150.3)
P < 0.001

OR23

(95% CI1 0.3 to 17.1)
P =0.390

OR 5.2

(95% CI 0.8 to 31.9)
P =0.007

OR 3.8

(95% CI 0.3 to 44.2)
P =0.282

Qualit
y
Low

Low

Low

Low

Low

Low

Low
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Quality assessment

Number of
studies

1 study
(Cahill 2013)

1 study
(Cahill 2013)

1 study
(Canhill 2013)

1 study
(Cahill 2013)

Design
Cohort

Cohort

Cohort

Cohort

Risk of
bias
No
serious
risk of
bias
No
serious
risk of
bias
No
serious
risk of
bias

No
serious
risk of
bias

Inconsiste
ncy

No serious
inconsisten
cy

No serious
inconsisten

cy

No serious
inconsisten

cy

No serious
inconsisten

cy

Bradycardia <110 bpm (duration not reported)

1 study
(Liu 2015)

Prospe
ctive
cohort

Serious
10

No serious
inconsisten

cy

Indirectnes
s

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

Imprecisio
n

Very
serious®

Very
serious?®

Very
serious?®

Very
serious®

Very
serious?®

Definition
of
outcome

cord pH <
710

cord pH <
7.05

Cord pH <
7.10 and
base
excess < -
8.0

NICU
admission

Neonatal
respiratory
morbidity
(either any
oxygen
requireme
nt at or
after 6
hours of
life or any
mechanic
al

Stage of
labour

30
minutes
before
birth

30
minutes
before
birth

30
minutes
before
birth

30
minutes
before
birth

Last 30
minutes
before
birth

Number of
babies with
defined FHR
pattern

951

951

951

951

NR (total
N=4736)

Degree of
association or
number
(percentage) of
babies with defined
outcome

OR® 1.2

(95% CI 0.6 to 2.3)
P=0.49

ORc 1.4
(95% CI 0.5 to 4.4)
P =0.52

OR°1.3
(95% CI 0.6 to 2.5)
P =0.49

ORc 0.3
(95% CI 0.1 to 2.5)
P =0.49

OR0.5
(95% CI 0.1 to 3.4)

Qualit
y
Low

Low

Low

Low

Very
low
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Quality assessment

Number of Risk of Inconsiste
studies Design bias ncy

FHR <120 bpm (duration not reported)

1 study Prospe Serious No serious
(Liu 2015) ctive i inconsisten
cohort cy

Tachycardia (> 160 bpm) (duration not reported)

1 study Cohort  Serious No serious

(Berkus 1999) e inconsisten
cy

1 study Cohort  Serious No serious

(Berkus 1999) iz inconsisten
cy

Indirectnes
s

No serious
indirectness

Serious?

Serious?

Imprecisio
n

Very
serious?®

No serious
imprecision

No serious
imprecision

Definition
of
outcome
ventilation
in the first
24 hours)

Neonatal
respiratory
morbidity
(either any
oxygen
requireme
nt at or
after 6
hours of
life or any
mechanic
al
ventilation
in the first
24 hours)

Immediate
adverse
neonatal
outcomeP

Immediate
adverse
neonatal
outcomeb

Number of

babies with
Stage of defined FHR
labour pattern

Last 30 NR (total
minutes  N=4736)
before

birth

1ststage 126

2nd 126
stage

Degree of
association or
number
(percentage) of
babies with defined
outcome

OR’0.7
(95% CI 0.4 to 1.3)

No statistically
significant association

(numerical data not
reported)

OR 1.9

(95% CI 1.2 t0 2.8)

Qualit
y

Very
low

Very
low

Very
low
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Quality assessment

Number of
studies

1 study
(Gilstrap 1987)

1 study
(Liu 2015)

1 study
(Liu 2015)

Risk of
Design bias
Cohort  Serious

1,2
Prospe Serious
ctive (0
cohort
Prospe Serious
ctive 10
cohort

Inconsiste
ncy

No serious
inconsisten
cy

No serious
inconsisten

cy

No serious
inconsisten

cy

Indirectnes
s

No serious
indirectness

No serious
indirectness

No serious
indirectness

Imprecisio
n

No serious
imprecision

No serious
imprecision

No serious
imprecision

Definition
of
outcome

Umbilical
cord
arterial pH
<7.2
Mean (
SD)

Neonatal
respiratory
morbidity
(either any
oxygen
requireme
nt at or
after 6
hours of
life or any
mechanic
al
ventilation
in the first
24 hours)

Neonatal
respiratory
morbidity
(either any
oxygen
requireme
nt at or
after 6
hours of
life or any

Stage of
labour

2nd
stage
before
head
expulsio
n

Last 30
minutes
before
birth

Last 30
minutes
before
birth

Number of
babies with
defined FHR
pattern

32

NR (total
N=4736)

NR (total
N=3994,
caesarean
births
excluded)

Degree of
association or
number
(percentage) of
babies with defined
outcome

7.25+0.05

OR’2.9
(95% CI 1.9 to 4.4)

OR'3.0
(95% Cl 1.8 to 5.1)

Qualit
y
Very
low

Very
low

Very
low
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Quality assessment

Number of Risk of

studies Design bias

1 study Prospe Serious

(Liu 2015) ctive e
cohort

1 study Prospe  Serious

(Liu 2015) ctive e
cohort

BD base deficit; BPM beats per minute; Cl confidence interval; FHR fetal heart rate; NICHD National Institute of Child Health and Human Development; NICU neonatal

Inconsiste
ncy

No serious
inconsisten

cy

No serious
inconsisten

cy

Indirectnes Imprecisio
s n

No serious No serious
indirectness imprecision

No serious No serious
indirectness imprecision

intensive care unit; NR not reported; OR odds ratio; SD standard deviation

Definition
of
outcome
mechanic
al
ventilation
in the first
24 hours)

Neonatal
respiratory
morbidity
(either any
oxygen
requireme
nt at or
after 6
hours of
life or any
mechanic
al
ventilation
in the first
24 hours)

Neonatal
mechanic
al
ventilation

Degree of
association or
Number of number
babies with  (percentage) of
Stage of defined FHR babies with defined

labour pattern outcome
Last 30 NR (total ORf2.9
minutes  N=4647, (95% Cl 1.9 to 4.6)
before participants
birth with maternal
fever
excluded)
Last 30 NR (total ORf3.1
minutes  N=4605) (95% Cl 1.4 t0 6.7)
before
birth

Qualit
y

Very
low

Very
low

a A normal tracing defined as having a baseline rate of 120 — 160 bpm, variability = 5 bpm from the baseline during the best 1 minute of a 30-minute tracing; presence of
accelerations > 15 bpm for at least 15 seconds; no variable or late decelerations.
b Neonates were considered to have immediate adverse outcomes if they were admitted to level Ill neonatal intensive care unit for > 24 hours and required oxygen support
(intubation > 6 hours, or > 24 hours of > 40% oxygen supplementation)

¢ Adjusted for nulliparity
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d Composite neonatal outcomes: umbilical artery pH < 7 and/or APGAR score < 7 at 5 minutes and/or neonatal resuscitation in birth room and admission to neonatal
intensive care unit for distress at birth

e The term ‘terminal deceleration’ used in the paper for this bradycardia defined as a prolonged deceleration (15 bpm or more below baseline for 2 minutes - 10 minutes)
f Adjusted for maternal fever, parity, pregestational diabetes, previous ceaesarean birth, pre-eclampsia

1 Unclear if the assessors were blinded to outcomes

2 No separate data for pH reported

3 Unclear if women with pre-existing medical conditions were excluded

4 No definition for fetal rate patterns reported

5 Women’s demographic characteristics not reported

6 Population consisted of women who underwent caesarean section

7 Incomplete data reported

8 Unclear if assessors were blinded

9 Cl crosses 0.75 and 1.25

10 Unclear if EFM tracing interpretation was performed by more than one person

Table 9: GRADE findings for fetal heart rate in babies born with umbilical cord blood acidaemia compared with those born without

acidaemia
Quality assessment Outcome Effect
Relative
Control (95% ClI)
Stage (no compar
Number of Risk of Inconsiste Indirectn Imprecisi of Acidae acidae edto Absolute Qualit
studies Design bias ncy ess on labour mia® mia) normal  (95% CI) y
Baseline FHR (bpm)
1 study Case Serious™ No serious  Serious? No 2nd 131.25 136.25 NC MD 5 lower Very
(Giannubilo control 2 inconsisten serious stage +9.19 +10.14 (10.06 lower to  low
2007) cy imprecisio n=26 n=30 0.06 higher)

n
ClI confidence interval; FHR fetal heart rate; BPM beats per minute; NC not calculable; MD mean difference

a pH < 7.2, base deficit 2 12 mmol/|
1 High risk of selection bias (non-consecutive cases)
2 Unclear if the trace assessors were blinded to outcomes
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1.4.1.2

Table 10: GRADE findings for correlation of marked tachycardia to neonatal convulsions

Quality assessment

Number of Risk of Inconsiste Indirectnes Imprecisio
studies Design bias ncy s n Stage of labour
“Marked” tachycardia® (not defined)
1 study Cohort No No serious  Serious' No serious  1st stage
(Ellison 1991) serious inconsisten imprecision

riskof cy

bias

NS not significant

a Original cohort from Dublin RCT (MacDonald 1985), no definition of “marked” tachycardia reported
1 Women with pre-existing medical and obstetric conditions were included

Baseline variability

Quality assessment

Numb

er of

studie Risk of Inconsist Indirect Impreci Definition of Stage of
s Design bias ency ness sion outcome labour
FHR reduced variability (FIGO classification)

1 study Case Serious  No Serious® No Encephalopathy  First 30
(Spenc  control L2 serious serious minutes of
er inconsiste imprecisi tracing
1997) ncy on

1 study Case Serious  No Serious® No Encephalopathy  Last 30
(Spenc  control 2 serious serious minutes of
er inconsiste imprecisi tracing
1997) ncy on

Table 11: GRADE findings for predictive value of fetal heart rate baseline variability for neonatal adverse outcomes

Number of
women & Correlation Qualit
baby pairs?  coefficient (p-value) vy
n=135 r=-0.02 Low
(P = NS)
Total Measure of diagnostic
numbe accuracy (95% Cl)
r of Posit Nega
wome ive tive
n& likeli likeli
baby Sensiti Specifi hood hood Quali
pairs vity city ratio ratio ty
73 10.53 94.29 184 094 Very
% % (0.35 (0.82 low
(0.77 (86.60 to to
to to 9.44) 1.08)
20.28)2 100)2 2 2
73 38.89 87.10 3.01 0.70  Very
% % (110 (0.52 low
(2296 (75.30 to to
to to 8.20) 0.94)
54.81)2 98.90)2 =@ 2
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Quality assessment

Numb

er of

studie Risk of Inconsist Indirect
s Design bias ency ness
Reduced variability (FIGO classification 1987)

1 study Prospectiv Very No No
(Holzm e cohort serious*  serious serious
ann inconsiste indirectn
2015) ncy ess

1 study Prospectiv Very No No
(Holzm e cohort serious*  serious serious
ann inconsiste indirectn
2015) ncy ess

Impreci
sion

No
serious
imprecisi
on

No
serious
imprecisi
on

Definition of
outcome

Fetal
lactacidaemia
(lactate > 4.8
mmol/l)

Fetal
lactacidaemia
(lactate > 4.8
mmol/l)

Stage of
labour

NR; 60
minutes
prior to
first fetal
blood
sampling

NR; 60
minutes
prior to
last fetal
blood
sampling®

Decreased variability (absent or minimal variability according to NICHD classification 2008)

1 study Case Very No No
(Graha control serious®  serious serious
m. inconsiste indirectn
2014) ncy ess

Baseline variability < 5 bpm (NICHD classification)

1study Case Serious* No Serious?®
(Larma control serious
2007) inconsiste

ncy

Baseline variability < 5 bpm (NICHD classification)

No
serious
imprecisi
on

No
serious
imprecisi
on

Whole-body
hypothermia
treatment for
suspected
moderate to
severe
encephalopathy

Moderate HIE

Last 1
hour
tracing
before
birth

Last hour
of tracing

Total
numbe
r of
wome
n&
baby
pairs

1070

888

117

214

Measure of diagnostic
accuracy (95% Cl)

Posit

ive

likeli
Sensiti Specifi hood
vity city ratio
40.00 61.14 1.03
% % (0.48
(13.69 (56.06 to
to to 2.22)

72.63)° 66.00)> ©

35.7% 622% 0.95

(141 (61.2 (0.36

to to to

63.9)° 63.6)° 1.76)
b

33.3% 80.8% 1.73

(19.6 (70.0 (0.92

to to to

50.3)P 88.5)° 3.27)
b

53.8% 79.8% 250

Nega
tive
likeli
hood
ratio

0.98
(0.59
to
1.63)
b

1.03
(0.57
to
1.40)
b

0.83
(0.66
to
1.04)
b

0.50

Quali
ty

Low

Low

Very
low

Very
low
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Quality assessment

Numb

er of

studie

s Design

1 study Case

(Nelso  control
n
1996)

Inconsist
ency

No
serious
inconsiste
ncy

Indirect
ness

Serious®

7

“Minimal absent” variability (NICHD classification)

1 study Case
(Willia ~ series
ms
2004)

Absent variability (FIGO classification 1987)

1 study Prospectiv Very
e cohort

(Holzm
ann
2015)

1 study Prospectiv Very
e cohort

(Holzm
ann
2015)

No
serious
inconsiste
ncy

No
serious
inconsiste
ncy

No
serious
inconsiste
ncy

Non-reactive trace (NICHD classification)

No
serious
indirectn
ess

No
serious
indirectn
ess

No
serious
indirectn
ess

Impreci
sion

No
serious
imprecisi
on

No
serious
imprecisi
on

Serious
imprecisi
on8

Serious
imprecisi
on8

Definition of
outcome

Cerebral palsy in

low and high risk
population®

Seizure

Fetal
lactacidaemia
(lactate >4.8
mmol/l)

Fetal
lactacidaemia
(lactate >4.8
mmol/l)

Stage of
labour

NR

1 hour
before
birth

NR; 60
minutes
prior to
first fetal
blood
sampling
NR; 60
minutes
prior to
last fetal
blood
sampling®

Total
numbe
r of
wome
n&
baby
pairs

378

1070

888

Measure of diagnostic

accuracy (95% Cl)
Sensiti Specifi
vity city
26.9% 90.7%
(18.3 (86.8
to to
37.72  93.5)
53% 64%
(36.2 (44.4
to to
69.5)2  79.8)?
40.00 89.39
% Y%
(13.69 (84.88
to to
72.63)P 92.72)°
43.8% 87.7%
(20.8 (82.2
to to
69.4)  91.7)°

Posit
ive
likeli
hood
ratio

2.88

(1.73
to
4.79)

1.48
(0.79

to
2.75)

3.77
(1.63
to
8.70)
b

3.55
(1.83
to
6.91)
b

Nega
tive

likeli
hood
ratio

0.80

(0.70
to
0.92)

0.72
(0.45

to
1.18)

0.67
(0.40
to
1.11)
b

0.64
(0.42
to
0.99)
b

Quali
ty
Very
low

Mode
rate

Very
low

Very
low
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Quality assessment

Numb

er of

studie Risk of  Inconsist

s Design bias ency

1 study Case Serious” No

(Larma control serious

2007) inconsiste
ncy

FHR variability amplitude < 3 bpm¢

1 study Cohort Serious® No

(Samu o serious

eloff inconsiste

1994) ncy

FHR variability amplitude < 5 bpm¢

1 study Cohort Serious® No

(Samu i serious

eloff inconsiste

1994) ncy

FHR variability oscillation < 3 bpm¢

1 study Cohort Serious® No

(Samu iy serious

eloff inconsiste

1994) ncy

FHR variability oscillation < 5 bpm¢

1 study Cohort Serious® No

(Samu i serious

eloff inconsiste

1994) ncy

FHR variability ([amplitude® + oscillationf] + 2) < 3 bpm¢

Indirect
ness

Serious?

No
serious
indirectn
ess

No
serious
indirectn
ess

No
serious
indirectn
ess

No
serious
indirectn
ess

Impreci
sion

No
serious
imprecisi
on

No
serious
imprecisi
on

No
serious
imprecisi
on

No
serious
imprecisi
on

No
serious
imprecisi
on

Definition of
outcome

Moderate HIE

Umbilical cord
artery pH < 7.2

Umbilical cord
artery pH < 7.2

Umbilical cord
artery pH < 7.2

Umbilical cord
artery pH < 7.2

Stage of
labour

Last hour
of tracing

2nd stage

2nd stage

2nd stage

2nd stage

Total
numbe
r of
wome
n&
baby
pairs

214

1814

1814

1810

1810

Measure of diagnostic

accuracy (95% Cl)
Sensiti Specifi
vity city
92.3% 61.7%
10.99 93.80
% %
26.24 78.93
% %
6.78%  95.18
Y%
25.23 80.52

%

%

Posit
ive
likeli
hood
ratio

2.30

1.40

1.36

1.25

Nega
tive
likeli
hood
ratio

0.13

0.96

0.94

0.98

0.93

Quali
ty
Very
low

Very
low

Very
low

Very
low

Very
low
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Quality assessment

Numb

er of

studie Risk of  Inconsist
s Design bias ency

1 study Cohort Serious® No
(Samu o serious
eloff inconsiste
1994) ncy

1 study Cohort Serious® No
(Samu i serious
eloff inconsiste
1994) ncy

FHR variability oscillationf < 3 bpm¢

1 study Cohort Serious® No
(Samu o serious
eloff inconsiste
1994) ncy

FHR variability amplitude® < 3bpm¢

1 study Cohort Serious® No
(Samu i serious
eloff inconsiste
1994) ncy

Indirect
ness

No
serious
indirectn
ess

No
serious
indirectn
ess

No
serious
indirectn
ess

No
serious
indirectn
ess

Increased variability (FIGO classification 1987)

1 study Prospectiv Very
(Holzm e cohort serious*
ann

2015)

No
serious
inconsiste
ncy

No
serious
indirectn
ess

Impreci
sion

No
serious
imprecisi
on

No
serious
imprecisi
on

No
serious
imprecisi
on

No
serious
imprecisi
on

Very
serious!!

Definition of
outcome

Umbilical cord
artery pH < 7.2

Umbilical cord
artery pH < 7.2

Umbilical cord
artery pH < 7.2

Umbilical cord
artery pH < 7.2

Fetal
lactacidaemia
(lactate > 4.8
mmol/l)

Stage of
labour

2nd stage

1st stage
(following
admission

)

1st stage
(following
admission

)

1st stage
(following
admission

)

NR; 60
minutes
prior to
first fetal
blood
sampling

Total
numbe
r of
wome
n&
baby
pairs

1913

1913

1810

1814

1070

Measure of diagnostic
accuracy (95% Cl)
Posit
ive
likeli
Sensiti Specifi hood
vity city ratio
7.44%  96.30 1.75
Y%

2.1% 98.6% 1.50

3.16% 98.2% 1.72

3.86% 97.13 1.31
%

25.00 96.72 7.63