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ABSTRACT
Introduction  Emergency ambulance clinicians attend 
a wide range of prehospital emergencies, including out-
of-hospital births (OOHBs). Intrapartum care comprises 
approximately 0.05% of emergency medical services’ 
caseload, with only ~10% of intrapartum cases 
progressing to birth in emergency ambulance clinician 
care. However, this low exposure rate potentially allows 
obstetric clinical skills and knowledge to decay, which may 
impact on patient care. Additionally, unplanned OOHBs are 
known to have a higher incidence of complications and 
adverse outcomes than their counterparts born in hospital, 
such as postpartum haemorrhage or hypothermia. This 
scoping review will explore OOHBs and associated 
complications in emergency ambulance clinician care, 
investigate birth parent, significant partner and clinician 
experiences regarding OOHBs, and consider barriers 
and challenges to optimal patient care, to identify future 
research opportunities and associated knowledge gaps for 
this patient cohort.
Methods and analysis  This scoping review will follow the 
nine-step methodological framework suggested by the Joanna 
Briggs Institute and use the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses Extension for Scoping 
Reviews. Five electronic databases (MEDLINE via EBSCO, 
CINAHL, Embase, Web of Science and Wiley Online) will be 
searched to identify articles for inclusion. The ‘participant, 
concept, context’ criteria will be used to identify suitable 
search words regarding OOHBs in emergency ambulance 
clinician care. The review will include peer-reviewed and 
preprint literature. Two reviewers will independently assess 
articles based on title and abstract for inclusion in the 
review. Data will be charted using a data extraction tool for 
consistency and provide a succinct descriptive summary of 
the results.
Ethics and dissemination  This study does not require 
ethical review as all the information obtained will 
come from publicly available resources. Results will be 
disseminated via a peer-reviewed publication. This scoping 
review is preregistered with the Open Science Framework 
(https://osf.io/ta35q).

INTRODUCTION
Emergency ambulance clinician attends a 
wide range of prehospital situations ranging 
from low-acuity conditions to high impact 

trauma cases.1 Included in this diverse case-
work are obstetric patients who may present 
with either emergency perinatal or non-
obstetric related conditions. In rare instances, 
emergency ambulance clinician assistance 
is required for an imminent birth when the 
birth parent has not been able to reach the 
intended birthing hospital or maternity 
suite in time. Such cases are given the acro-
nyms ‘births before arrival’ (BBA) or ‘out-
of-hospital births’ (OOHBs).2 In addition to 
this, emergency ambulance clinicians may 
be requested to attend planned home births 
where the midwife requires emergency assis-
tance for the birth parent, neonate or both. 
Reasons this may occur are varied but include 
labour not progressing in a timely manner 
requiring urgent transportation, postpartum 
haemorrhage or neonatal cardiopulmonary 
resuscitation.3 4

While the number of intrapartum cases 
attended by emergency ambulance clini-
cians in Australia is low comparative to other 
medical issues (0.05% of cases attended by 
the Queensland Ambulance service between 
2010 and 2011 were for intrapartum care, 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ There appears to be no existing systematic or scop-
ing reviews investigating the current evidence base 
regarding out-of-hospital births (OOHBs) in emer-
gency ambulance clinician care.

	⇒ This review will help describe birthing parents’ ex-
periences of their unplanned OOHB and may high-
light areas where their experience can be improved.

	⇒ Specific factors relating to emergency ambulance 
clinicians’ confidence, experiences, clinical chal-
lenges and training will be explored to inform future 
training opportunities.

	⇒ Unplanned OOHBs are low frequency presentations 
with potentially high risks, and up-to-date infor-
mation regarding knowledge and research gaps is 
required for future research and training purposes.
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a total of 6135 cases), this still equates to thousands of 
cases attended by emergency ambulance clinicians across 
the country each year, with approximately 10% of intra-
partum cases progressing to birthing in emergency ambu-
lance clinician care.5 The Australian Institute of Health 
and Welfare provides annual reporting on ‘Australia’s 
Mothers and Babies’. Reviewing the 2019 ‘Place of Birth’ 
data, a total of 1876 births occurred in ‘other’ locations 
outside of hospitals, birth centres or planned home 
births, equating to 0.6% of all births in Australia. The 
category for ‘other’ birth locations includes unplanned 
home births, ‘free births’ where a birth occurs without a 
midwife or medical professional in attendance, commu-
nity health centre births including those in remote areas 
of Australia and babies born before arrival at hospital.6 
While it cannot be ascertained exactly how many of 
these 1876 births emergency ambulance clinicians 
attended, this amounts to just over 5 ‘other’ births per 
day in Australia.6 Given the number of registered emer-
gency ambulance clinicians (paramedics) in Australia for 
2020/2021 is recorded at 21 492,7 (although this figure 
likely includes a number of non-operational clinicians), 
the likelihood of an emergency ambulance clinician 
assisting with an OOHB is rare. As such, OOHBs are clas-
sified as ‘low-frequency, high-risk’ callouts.5

Most often in high-income countries unplanned 
OOHBs occur at full term, which is defined as ≥37 
weeks’ gestation, and are simply a precipitous birth.8 9 
Some birth parents who have described their unplanned 
OOHB experience explain they misinterpreted their 
bodies signals and felt they were still in early labour, 
or they were confused as to when to engage with the 
healthcare system.2 9 Being multiparous or having a short 
second stage of labour have been found to increase the 
risk of an unplanned OOHB, as these patients may have 
reduced pain and less frequent contractions.10 However, 
there are instances where unplanned OOHBs may inher-
ently come with complications, with one example being 
premature labours.5 Prematurity is considered a compli-
cation by itself and contributes to significantly increased 
maternal and neonatal morbidity and mortality world-
wide11; however, it can be associated with additional 
complications if the fetus is underdeveloped. If <37 
weeks’ gestation, the neonate may experience respira-
tory distress once born due to a deficiency in pulmonary 
surfactant.12 13 Furthermore, as the smaller fetus may not 
have engaged in the pelvis yet, non-cephalic presenta-
tions such as breech or cord prolapse are more common 
than with a full-term pregnancy.14 As such, emergency 
ambulance clinicians may not only be assisting with a 
premature OOHB, but they may also have a breech 
presentation, followed by a ‘flat’ neonate with breathing 
problems. Postpartum haemorrhage may also present 
more commonly with preterm births,15 which makes for a 
high-stress and high-risk situation for patients, bystanders 
and clinicians. Both birth parents and emergency ambu-
lance clinicians have described some unplanned OOHBs 
as traumatic, requiring psychological support following 

their experiences.9 16 Excluding planned home births 
under the care of midwives, birth parents and neonates 
born in the prehospital environment are at increased risk 
of adverse outcomes in comparison to their counterparts 
born in hospital.17 18 The most common maternal conse-
quences are a prolonged placental birth (third stage) 
and postpartum haemorrhage, which may necessitate a 
blood transfusion.10 For the neonate, hypothermia is the 
leading complication8 10 17 and neonatal mortality rates 
have been shown to be significantly higher for unplanned 
OOHBs.17 18

Emergency ambulance clinician’s exposure to obstet-
rics situations during undergraduate education is typi-
cally limited,5 with instruction oftentimes forced to 
revolve around classroom simulations of varying fidelity. 
Given the low exposure to births and birthing compli-
cations emergency ambulance clinicians experience in 
both the education and workplace setting, prehospital 
clinicians have expressed feeling underprepared for 
obstetric emergencies, advise they lack confidence in 
their knowledge and skills and desire additional training 
in obstetric situations.16 The infrequency of OOHBs 
attendances by emergency ambulance clinicians means 
it can be many years between obstetrics training and 
using these specialised skills in real-world settings (with 
real-world consequences). After learning a new clinical 
skill, an individual’s performance will increase over time 
with dedicated practice, eventually becoming proficient 
and competent in that skill. However, if that skill is not 
frequently practiced, decay starts to occur, and perfor-
mance can fall below an acceptable competency level.19 20 
Similarly, knowledge also decays rapidly over a short time-
frame.19 21

In the prehospital environment, it is essential that 
such specialised knowledge and skills are retained above 
minimum competency levels as they are vital for the well-
being of the birth parent and neonate (or fetus). These 
skills and knowledge need to be readily retrievable during 
an emergency, and ideally emergency ambulance clini-
cians should be confident in their implementation while 
attending obstetric emergencies.

A further consideration regarding unplanned OOHBs 
is the potential for more prehospital births to occur 
resulting from SARS-CoV-2 and the impact this virus has 
had on healthcare systems worldwide. In 2020, there 
were less presentations and admissions to Australian 
hospitals than previous years largely attributable to SARS-
CoV-2 restrictions.22 Townsend et al23 describe changes to 
obstetric patients’ engagement with healthcare systems 
worldwide, with reduced antenatal visits and an increase 
in virtual/remote care and unscheduled hospitalisations. 
Another outcome of hesitancy in healthcare seeking 
could be an increase in unplanned OOHBs.

A scoping review of the literature is necessary to develop 
a sound understanding of the current prehospital land-
scape regarding OOHBs in emergency ambulance clini-
cian care and obstetric emergencies. Empirical evidence 
is required to understand the current epidemiology of 
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OOHBs in emergency ambulance clinician care and the 
risks and challenges inherent with this patient cohort. 
Given the limited training and education emergency 
ambulance clinicians receive in unplanned OOHBs and 
the low exposure rate on-road, this is likely to lead to rapid 
skill and knowledge decay. This lack of current training 
and exposure may increase clinician anxieties regarding 
obstetrics patients and birthing. Understanding clini-
cian’s experiences regarding unplanned OOHBs is 
important to clarify deficits in education and how emer-
gency ambulance clinicians may best be supported with 
future training programmes. The birthing parents’ expe-
riences are also salient, as this will provide information 
on how OOHBs attended by emergency ambulance 
clinicians impact on patient care clinically and psycho-
logically, and possibly any long-term consequences 
resulting from their experiences. This scoping review 
may identify areas for future research into OOHBs in 
emergency ambulance clinician care and prehospital 
obstetric emergencies and identify associated knowledge 
gaps. Additionally, it is unclear whether there is currently 
sufficient literature to undertake a full systematic review. 
This scoping review may therefore inform the feasibility 
of undertaking a systematic review and meta-analysis in 
the future.

A preliminary search of MEDLINE, CINHAL, Cochrane 
Database of Systematic Reviews, the JBI Database for 
Systematic Reviews and Implementation Reports and 
Open Science Framework indicates there are currently no 
published scoping or systematic reviews about patient’s 
birthing in emergency ambulance clinician care.

Study objectives
The objective of this scoping review is to explore (iden-
tify, categorise, summarise and synthesise) the current 
evidence base concerning emergency ambulance clinician 
involvement in OOHBs; both unplanned OOHBs and 
planned home births requiring emergency ambulance 
clinician assistance. The review will also identify knowl-
edge and research gaps in the existing evidence base for 
future research and training purposes, and the feasibility 
of undertaking a systematic review and meta-analysis.

The following questions will guide the review:
	► What is emergency ambulance clinician involvement 

in OOHBs, including the incidence, risk factors and 
complications?

	► What are the birth parent, significant partner and 
emergency ambulance clinician experiences with 
OOHBs?

	► What barriers and challenges are there to optimal 
treatment provision for unplanned OOHBs and asso-
ciated complications?

METHODS AND ANALYSIS
Scoping review design
The scoping review design has been based on the frame-
work recommended by the Joanna Briggs Institute (JBI),24 
incorporating the updated JBI methodology reported by 

Peters et al25 and will follow the recommended nine-step 
process:
1.	 Defining and aligning the scoping review objectives 

and questions.
2.	 Developing and aligning the inclusion criteria with the 

objectives and questions.
3.	 Describing the planned approach to evidence search-

ing, selection, data extraction and presentation of the 
evidence.

4.	 Searching for the evidence.
5.	 Selecting the evidence.
6.	 Extracting the evidence.
7.	 Analysis of the evidence.
8.	 Presentation of the results.
9.	 Summarising the evidence in relation to the purpose 

of the review, making conclusions and noting any im-
plications of the findings.24

The Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis extension for Scoping Reviews (PRIS-
MA-ScR) will be used for reporting purposes.26

Review registration
This scoping review has been registered with the Open 
Science Framework (https://osf.io/bd62h), registration 
DOI 10.17605/OSF.IO/TA35Q.

Review team
The review team are a multidisciplinary group comprised 
of a non-practicing registered paramedic and PhD candi-
date (MH), a registered paramedic involved with the 
newly emerging field of community paramedicine and 
a teaching academic (AM), a registered midwife, para-
medic and teaching academic (BF), a senior lecturer 
from the School of Medical and Health Sciences special-
ising in health research (BM) and a vice-chancellor’s 
research fellow from the Western Australian Academy of 
Performing Arts with a strong research track record and 
is the lead supervisor for MH’s PhD (LH). The scoping 
review’s research questions, methodology and search 
protocol have been a team collaboration.

Inclusion criteria
The search terms will be developed in line with the 
framework of ‘population, concept and context’ criteria 
as recommended by Lockwood et al26 and with ongoing 
consultation with two Edith Cowan University librarians.

Participants
This review will include patients and partners who have 
birthed in emergency ambulance clinician care, or where 
there has been a planned home birth attended by a 
midwife and emergency ambulance clinicians have been 
requested to provide emergency assistance for either the 
birth parent or neonate during or immediately following 
birth. It will also include precipitous births where emer-
gency ambulance clinicians arrive after the birth of the 
baby.
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Concept
The phenomenon of interest is birth; specifically, patients 
who birth in an unplanned prehospital location and with 
emergency ambulance clinicians in attendance. Addi-
tionally, patients who have a planned home birth and 
encounter complications requiring emergency ambu-
lance clinician assistance will be included. ‘Free births’ 
where there is no assistance from a professional health-
care provider such as a midwife or doctor will be included 
if emergency ambulance clinician assistance has been 
requested during or immediately following the birth.

Context
Frequently, birth parents choose to birth in a maternity 
suite or in hospital under the expert care of midwives 
or obstetricians.27 However, for this review, we specif-
ically consider OOHBs where emergency ambulance 
clinicians are called for assistance. As healthcare systems 
vary considerably worldwide, only high-income countries 
as classified by the World Bank will be included in this 
review.28 Countries use clinicians from many disciplines 
in their ambulance services, for example, Sweden uses 
specialist ambulance nurses29 and Norway uses emer-
gency medical technicians, while Australia uses para-
medics.2 16 However, any prehospital clinician working in 
an emergency ambulance service will be included in this 
review.

Search limits
Specific inclusion and exclusion criteria are described in 
table 1 below. This search will include empirical studies 
with qualitative, quantitative or mixed methods data, 
scoping and systematic reviews.

Search strategy
This review aims to locate peer-reviewed publications 
and preprint peer-reviewed articles. A three-step search 
process will be undertaken as suggested by JBI.24 An initial 
search of the MEDLINE via EBSCO and CINAHL data-
bases will be undertaken. Located articles will be anal-
ysed for the text words used in the title and abstract and 
identify the index terms used to describe the publication. 
A second search will incorporate all identified keywords 
and index terms across all databases. The last search will 
involve reviewing the reference lists from identified arti-
cles to locate additional studies.

The databases to be searched include MEDLINE, 
CINAHL, Embase, Web of Science, Wiley Online. The 
initial keywords reflect the phenomenon of interest 
and were selected with the assistance of an Edith Cowan 
University librarian: emergency birth, unplanned birth, 
born before arrival, home birth*, childbirth, parturition, 
labo*r, perinatal, postpartum, birth, out of hospital, out-
of-hospital, prehospital, pre-hospital, emergency medical 
service*, ambulance, paramedic*, emergency medical 
technician*.

Online supplementary file 1 has further details 
regarding the search strategy. Search articles will be 
uploaded, collated and managed via the citation manage-
ment software Endnote (V.X9.3.3). Duplicates will be 
removed. In order to reduce the possibility of selec-
tion bias and errors, two reviewers (MH, AM) will inde-
pendently screen articles at the ‘title and abstract’ stage, 
and at the full-text screening to determine whether the 
article meets the inclusion criteria. Discrepancies will be 
resolved via consensus, or if necessary, by a third reviewer 
from within the project team. Studies excluded after 

Table 1  Inclusion and exclusion criteria for scoping review of emergency ambulance clinician involvement in out-of-hospital 
births

Inclusion Exclusion

Participants Birthing parents who have an out-of-hospital 
birth requiring emergency ambulance clinician 
assistance.

Obstetric patients/partners who were treated by emergency 
ambulance clinicians for non-birth-related conditions.
Planned home births with a midwife in attendance and 
emergency ambulance clinician assistance is not requested.

Concept Birth.
Imminent birth and/or immediate postpartum 
care by emergency ambulance clinicians.

Non-birth related events.

Context Out-of-hospital emergency care.
Attendant is an emergency ambulance 
clinician.
High-income countries as classified by the 
World Bank.28

Births in hospitals or birthing clinics.
Transfers between institutions post-birth for either birth parent or 
neonate (eg, no emergency ambulance clinician involvement with 
birth process).
Low–medium-income countries as classified by the World Bank.28

Source of 
evidence

Peer-reviewed.
Full text.

Opinion articles, textbooks, articles without an abstract, abstracts 
only without full article, conference papers, letters to the editor, 
policy documents.

Language English, translated to English. Not in English.

Time No limited will be applied to the timeframe of 
reviewed articles.

N/A
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full-text screening will be reported in the PRISMA-ScR 
diagram with reasons for exclusion. Articles will be 
eligible for inclusion regardless of the quality of evidence. 
Empirical studies over 20 years old will be excluded as 
medicine evolves rapidly, and research older than this 
timeframe may reflect differing healthcare systems and 
practices from modern medicine.

Data charting process
An extraction tool will be developed to logically chart 
information and provide a succinct descriptive summary 
of the results. It is anticipated that the key information 
extracted will include the authors, year of publication, 
title of the article, country, study aims, participants, 
methods and key information pertaining to the research 
questions (emergency ambulance clinician involvement 
with OOHBs including incidence, risk factors and compli-
cations, challenges and experiences of both birth parent, 
partner and clinician). To ensure the inclusion of all 
relevant data in the extraction tool, three articles will be 
independently assessed by two reviewers (MH, AM) and 
extracted data compared. This will be an iterative process 
and the extraction tool may be refined following review 
of the first three articles. Further data extraction will 
predominantly be undertaken by one researcher (MH).

Analysis of results
Results will be reported in two sections; the first section 
will cover the search results depicted in a PRISMA-ScR 
flow diagram. The second section will provide key find-
ings relating to the review objectives.25 26

Quantitative data will be evaluated using descriptive 
analysis such as reporting on frequency counts or popula-
tion characteristics. Thematic analysis of qualitative data 
is not usually recommended in scoping reviews; however, 
some basic coding of data into broad themes is likely to be 
useful to contextualise the some of the research questions 
(specifically, ‘What are birth parent, significant partner, 
and emergency ambulance clinician experiences with 
OOHBs?’ and ‘What barriers and challenges are there to 
optimal treatment provision for OOHBs and associated 
complications?’)25 Risk of bias or a critical appraisal of 
the level of evidence on individual articles will not be 
undertaken as this review simply aims to map the avail-
able evidence.25

Dissemination
Findings from this review will be disseminated via publica-
tion in a peer-reviewed journal. The results of the scoping 
review will be presented using a summary table similar to 
the anticipated data extraction tool, structured in a way 
to address the research questions. The tabular summary 
will be supplemented with graphical representation and 
narrative descriptions.25 26

Public and patient involvement
This research is based on a literature search and does 
not directly engage the public or include patient involve-
ment, in accordance with the Guidance for Reporting 

Involvement of Patients and the Public 2 reporting 
checklist.30
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