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A B S T R A C T

Objective: Emergency medical service (EMS) is responsible for prehospital care encompassing all ages, irre-
spective of injury cause or medical condition, which includes peripartum emergencies. When patients require
care more advanced than the level provided by the national EMS protocol, an EMS physician-staffed Dutch
helicopter emergency medical service (HEMS) may be dispatched. In the Netherlands in 2016, there were
21.434 planned home births guided by midwives alone without further obstetric assistance, accounting for
12.7% of all births that year. However, there are no clear data available thus far regarding neonates requiring
emergency care with or without HEMS assistance. This article reviews neonates during our study period who
received medical care after birth by HEMS.
Methods: A retrospective chart review was performed including neonates born on the day of the dispatch
between January 2012 and December 2017 who received additional medical care from the Rotterdam HEMS.
Results: Fifty-two neonates received medical care by HEMS. The majority (73.1%) were full-term (Gestational
age > 37 weeks). Home delivery was intended in 63.5%, 20% of whom experienced an uncomplicated delivery
but had a poor start of life. The majority of unplanned deliveries (n = 17) were preterm (70.6%). Two were
born by resuscitative hysterotomy; 1 survived in good neurologic condition, and the other died at the scene.
Fifteen neonates (28.9%) required cardiopulmonary resuscitation; in 2 cases, no resuscitation was started on
medical grounds, and 12 of the other 13 resuscitated neonates regained return of spontaneous circulation. In
33 (63.5%) of the neonates, respiratory interventions were required; 8 (15.4%) were intubated before trans-
port. Death was confirmed in 5 (9.6%) neonates, all preterm.
Conclusion: During the study period, 52 neonates required medical assistance by HEMS. The 5 infants who
died were all preterm. In this cohort, adequate basic life support was implemented immediately after birth
either by the attending midwife, EMS, or HEMS on arrival. This suggests that prehospital first responders
know the basic skills of neonatal life support.

© 2020 The Authors. Published by Elsevier Inc. on behalf of Air Medical Journal Associates. This is an open
access article under the CC BY license. (http://creativecommons.org/licenses/by/4.0/)
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Little is currently known regarding neonates receiving urgent
medical care by an emergency medical service (EMS) and/or a physi-
cian-staffed helicopter emergency medical service (HEMS) in the
Netherlands. In our country, HEMS is responsible for urgent medical
care for patients of all ages and types of injury or illness.

In cases concerning neonates, HEMS is deployed in addition to
EMS by the dispatcher if a complicated planned or unplanned home
delivery, an injured or seriously ill pregnant woman, or a critically ill
neonate is reported. In case the situation is under control by the stan-
dard procedures and can be managed according to the Dutch nation-
wide ambulance protocol before HEMS is at the scene, the EMS crew
can cancel HEMS assistance according to the cancel criteria.1
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Table 1
Patient Characteristics

N = 52 %

Sex
Male 28 53.8
Female 23 44.2
Unknown 1 1.9

Full-term (≥ 37 weeks of gestation)
Yes 38 73.1
No 12 23.1
Unknown 2 3.8

Birth weight
ELBW (≤ 1,000 g) 6 11.5
VLBW (1,001-1,500 g) 2 3.8
LBW (1,501-2,500 g) 2 3.8
Normal (≥ 2,501 g) 26 50.0
Unknown 16 30.8

ELBW = extremely low birth weight; LBW= low birth weight; VLBW= very low birth
weight.
ELBW, ≤ 1,000 g; VLBW, 1,001 to 1,500 g; LBW, 1,501 to 2,500 g; and normal, ≥ 2,501 g.

Table 2
Obstetric Data

N %

Planned home birth 33 63.5
Prolonged labor 5
Breech 2
Umbilical cord strangulation 5
Meconium 2
Shoulder dystocia 4
Precipitous labor 2
Partial abruption placentae 1
Fetal bradycardia during delivery 1
Normal delivery 6
Labor not documented 7

Unplanned out-of-hospital birth 17 32.7
Resuscitative hysterotomy 2
Precipitous labor 5
Preterm labor 12
Breech 1
Unknown pregnancy 2

Unknown intended location of delivery 2 3.8
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In the Netherlands, HEMS is staffed by a senior anesthesiologist or
trauma surgeon with a specialized nurse and a helicopter pilot. Every
HEMS physician is minimally trained in advanced pediatric life sup-
port and receives additional training on neonatal life support during
his or her annual training day. HEMS nurses are trained in neonatal
life support and prehospital pediatric life support.

The EMS crew in the Netherlands is staffed by a specialized nurse
with training in pediatric life support during his or her basic training.
Each EMS nurse is assisted by a paramedic who drives the ambulance
and is trained to assist the nurse.

The international literature shows a range of prehospital (planned
and unplanned) deliveries of 0.0006% to 1.99%.2-4 Historically, in the
Netherlands, more women chose a home delivery5,6 compared with
Norwegian women (0.2%)7 and Belgian women (1%).8 In 2016, 12.7%
Dutch deliveries were planned home births guided by specialized
registered midwives, and an additional 17.3% delivered their child
under the guidance of their midwife in a birth center attached to a
hospital where an obstetrician, pediatrician, and anesthetist were
directly available.5

Only women without any risk factors during their pregnancy are
eligible for planned home delivery in the Netherlands.9 In case of
(suspected) complications during labor or a request for (epidural)
pain relief, the patient is transferred to a nearby hospital.

In the Rotterdam HEMS dispatch region, there were approxi-
mately 40,000 to 45,000 deliveries in 2015.6 Considering a planned
home birth rate of 13%, there are around 5,000 to 5,500 home deliver-
ies in this dispatch region each year.4,5

In the Netherlands, previous studies showed no difference in neo-
natal mortality in low-risk pregnancies for planned home births com-
pared with obstetrician-led childbirth in a hospital.10,11 Earlier
international studies showed that peripartum mortality is higher in
the group of unplanned prehospital deliveries compared with hospi-
tal deliveries12; the neonates who were deceased were of lower birth
weight and had a lower gestational age.2,7

Our goal was to gain a greater understanding of the frequency and
nature of prehospital neonatal emergencies in order to subsequently
develop appropriate first responder training material and equipment
requirements. The Medical Ethical Committee of the Erasmus Univer-
sity Medical Center (MEC-2018-1375) approved this study.

Methods
This study was a retrospective database review of the Rotterdam

HEMS, which included all patients born on the day of the dispatch
between January 2012 and December 2017. Deployments canceled
before the HEMS crew had seen the patient are excluded from this
database. The charts were reviewed on patient demographics, (esti-
mated) gestational age, (estimated) birth weight, prehospital inter-
ventions, and, if available, hospital follow-up and mortality.

From the patients not deceased during the initial assessment by
the HEMS crew, we requested the information from the Dutch regis-
ter of the “Gemeentelijke Basis Registratie” (GBA) registering all citi-
zens by name, sex, date of birth, and, if applicable, date of demise.
This information was obtained on June 18, 2018.

All data were analyzed using descriptive statistics with SPSS Sta-
tistics Version 24.0.0.1 (IBM Corp, Armonk, NY).

Results
During the 6-year research period, there were 1,905 pediatric

patients receiving medical care from the Rotterdam HEMS. Of these,
52 (2.7%) were born on the day of the dispatch (fig 1).

Patient Characteristics
Patient characteristics are depicted in Table 1. Of the 52 patients,

38 patients (73.1%) were full-term (gestational age > 37 weeks). Ges-
tational age was noted by the HEMS physician in the chart and
verified in hospital records if available. There was a normal birth
weight of ≥ 2,501 g or more in 26 (50%) of the infants. In 16 (30.8%)
of the patients, no record was found of an estimated birth weight.
Intended Location of Delivery
A home birth was intended in 33 (63.5%) of the patients; obstetric

data are shown in Table 2. In 1 case, the home delivery was against
medical advice because of a known breech position; all others were
considered low-risk deliveries. Of the 17 (32.7%) unplanned out-of-
hospital births, 2 mothers did not know they were pregnant and did
not receive prenatal care. In 3 patients, delivery was planned in the
hospital; however, the labor was progressing too rapidly for trans-
port.

Resuscitative hysterotomy was performed for 2 patients by the
Rotterdam HEMS crew.

One mother was found in asystole of unknown origin and dura-
tion. Hysterotomy was performed on HEMS arrival, 16 minutes after
the initial call. At birth, the infant was in asystole and did not regain
return of spontaneous circulation (ROSC).

The second mother complained of severe abdominal pain and
vaginal bleeding before the witnessed arrest. Basic life support (BLS)
was implemented immediately by the spouse, and the resuscitative
hysterotomy was performed immediately after the arrival of the Rot-
terdam HEMS, 12 minutes after the initial call. The child regained



Table 3
Prehospital Interventions and Medication

Overall, n (%) Planned Home Delivery (n = 33), n Unplanned Home Delivery (n = 17), n Unknown (n = 2), n

Respiratory support
Only rescue breaths 6 (11.5) 6 0 0
Mechanical ventilation (bag/mask or endotracheal) 20 (38.5) 8 11 1
Intubation 8 (15.4) 1 7 0

Cardiopulmonary resuscitation 15 (28.9) 6 9
ROSC 12 (23.1) 6 6
No ROSC 1 (1.9) 0 1
No resuscitation started 2 (3.8) 0 2

Medication EMS 3 1
Adrenaline 1 (1.9) 0 1
Glucose 3 (5.8) 3 0

Medication HEMS
None 42 (80.8) 29 13 0
Adrenaline 2 (3.8) 0 2 0
Atropine 1 (1.9) 1 0 0
Fentanyl 1 (1.9) 0 1 0
Midazolam 1 (1.9) 0 1 0
Glucose 6 (11.5) 3 2 1

EMS = emergency medical services; HEMS = helicopter emergency medical services; ROSC = return of spontaneous circulation.
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ROSC 7 to 10 minutes after birth and has a normal neurologic devel-
opment at 2 years of age. Both mothers died at the scene.
Prehospital Interventions
The HEMS physician noted in the charts that for all patients the

necessary medical interventions were performed directly by the
attending midwife or in case of an unguided delivery by EMS or
HEMS on arrival. In 19 (36.5%) of the patients, no respiratory or car-
diopulmonary interventions were necessary Table 3.

Six neonates were intubated as part of cardiopulmonary resusci-
tation (CPR). One was intubated because of prolonged bradycardia
despite adequate bag mask ventilation and recovered after intubation
without thoracic compressions. The last child was intubated because
of respiratory insufficiency caused by suspected shunting due to
maternal medication use; the mother used a selective serotonin
Table 4
Mortality

N %

Deceased < 1 year (n = 52)
Yes 5 9.6
No 14 26.9
Unknown 33 63.5

Deceased/gestation
Preterm 5 (n = 12) 41.7
Full-term 0 (n = 38) 0
Unknown 0 (n = 2) 0

Deceased/birth weight
ELBW 2 (n = 6) 33.3
VLBW 2 (n = 2) 100
LBW 0 (n = 2) 0
Normal 0 (n = 26) 0
Unknown 1 (n = 16) 6.3

Deceased/planned location
Planned home birth 0 (n = 33) 0
Unplanned 5 (n = 17) 32.7
Unknown 0 (n = 2) 0

Deceased/resuscitation
Thoracic compressions 3 (n = 13) 23.1
No resuscitation started 2 (n = 2) 100
No thoracic compressions 0 (n = 37) 0

Deceased/intubation
Intubation 2 (n = 8) 25
No intubation 3 (n = 44) 14.6

ELBW= extremely low birth weight; LBW= low birth weight; VLBW= very low birth
weight.
reuptake inhibitor during pregnancy. This infant received midazolam
and fentanyl to facilitate intubation.

In 15 cases, bradycardia < 60 beats/min or asystole was the initial
rhythm. In 2 patients, CPR was not started by HEMS on medical
grounds. One infant was born alive with an estimated gestation of 16
to 20 weeks and a 400-g birth weight. The other was born in asystole
at 24 + 0 weeks of gestation with dysmaturity, a birth weight of
400 g, and dysmorphias. Of the 13 cases of CPR, ROSC was achieved
in 12. One child received 3 doses of adrenaline nasally by the EMS
crew but no further medication by HEMS. Two other patients
received adrenaline intravenously by HEMS.
Care After Delivery and Initial Stabilization
The HEMS crew determines the appropriate hospital and mode of

transport for their patients (Fig. 2). The EMS crew requested HEMS
assistance during the transport of 2 patients. None of these patients
were transported by helicopter, which is typical in our country
because of the short distances to an appropriate hospital.

In the Netherlands, 10 hospitals have a level 3 neonatal intensive
care unit (NICU) available. In the study cohort, 24 (46.2%) of the new-
borns were transported to a hospital with a NICU available. Sixteen
were transported to Erasmus University Medical Center Rotterdam-
Sophia Children’s Hospital, the only NICU in the South West of the
Netherlands. One was transported to a NICU in Belgium because that
was the nearest hospital.
Mortality
From this cohort, 5 neonates died confirmed by demise either

during the initial assessment by HEMS or during their hospital stay.
Of 13 children, we were unable to obtain data concerning mortality
for the GBA because of insufficient demographic data in the medical
chart.

Of the 5 neonates who died, the 2 who died at the scene were
extremely low birth weight and extremely premature. No resuscita-
tive measures were started on medical grounds by judgment of the
HEMS physician Table 4.

One died on arrival at the hospital after secondary deterioration
despite all resuscitative measures. This child was born at 24 + 3
weeks; there was anhydramnios due to premature prolonged rupture
of membranes since week 18 of gestation. One neonate died after car-
diopulmonary arrest in the mother; this child was born at 32 + 0
weeks of gestation by resuscitative hysterotomy. The last infant was
born at 29 + 6 weeks with asystole at birth. This child regained ROSC



1905 pediatric patiënts

52 infants on day of birth

Exclusion:
Day ≥1 of life:
n=1853

Figure 1. Inclusion/exclusion.
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after 20 minutes of CPR but died 1 day later in the NICU after with-
drawal of care because of severe neurologic damage.
Discussion
To our knowledge, this is the first study reviewing HEMS assis-

tance in neonatal emergencies on the day of birth in the Netherlands.
During the study period, we found no mortality among the planned
prehospital deliveries and unplanned full-term prehospital deliver-
ies. However, we were unable to obtain GBA data on all children.

The infants who died in this cohort had a very poor prognosis to
start; all were preterm and required CPR directly after birth. Previous
studies also showed that mortality was related to the preterm infant
with a low birth weight.2,7

There are strict criteria for home deliveries in our country; only
women with no predetermined risk factors for complications during
labor are eligible to start elective delivery at home.9 The risk for
urgent referral due to complications before or during labor in home
deliveries is low (ie, 0.4% of all deliveries in the Netherlands).13

Because of the short distances by road to a hospital, this is usually not
a problem.

These strict criteria and the transfer to a hospital during labor
might be an explanation why there were only 52 dispatches from an
estimate of 30,000 to 35,000 planned home deliveries. Furthermore,
this is a possible sign that home deliveries can be safe with the right
safety measures. Another possibility is that these 52 are just the tip of
the iceberg, considering the lack of data regarding resuscitation or
lifesaving interventions in the newborn without HEMS dispatch.
Dead at the scene

N=2 (3.8%)

No transport 

indicated

N=1 (1.9%)

NICU available

N=24 (46.2%)

HEMS transport

in EMS vehicle

N=22

EMS transport

N=2

52 patients

Figure 2. Transport and hos
After normal delivery, approximately 5% to 10% of infants require
some type of assistance after birth, such as bag mask ventilation for
successful transition.14 A previous study showed that approximately
6.4% of the neonates born by unplanned out-of-hospital delivery
require prehospital resuscitation, and 14.8% require a form of airway
management.3

As expected because of the dispatch criteria, this cohort shows a
much higher incidence (63.5%) of patients requiring any respiratory
support; 15.4% of patients required endotracheal intubation in the
prehospital setting. In the Netherlands, HEMS expertise is required
for neonatal intubation; this has been removed from the EMS proto-
col because of limited exposure. EMS does provide bag and mask ven-
tilation, and it is known that training improves the effectiveness of
this procedure.15,16

CPR is rare after a normal delivery and occurs in less than 0.5% of
deliveries.2 As expected because of dispatch criteria, we found a
much higher incidence (28.9%) of patients requiring CPR by HEMS.
The high success rate of resuscitation in this cohort is potentially
caused by the very short delay or no delay to start resuscitative meas-
ures by the attending midwife, EMS, or HEMS, depending on who is
first at the scene.

In the Netherlands, the training of midwives includes neonatal
BLS, and they are required to train in BLS at least 20 hours every
5 years to maintain their license. Their training provides a bridge of
care while awaiting the arrival of EMS or HEMS who are trained in
advanced life support.

Mandatory basic equipment for midwives includes a ventilation
bag and masks suitable for a newborn, an 0.8-L tank of oxygen, suc-
tion equipment, and a gastric tube.17 We found in the HEMS charts
that when BLS was started immediately by the first responder, the
situation was considerably different compared with a study of
unplanned prehospital deliveries in Texas where up to 75% did not
receive any resuscitative interventions at all, such as oxygen or bag
mask ventilation, until they reached the hospital, resulting in more
cardiopulmonary arrests.2 Although no data are available to deter-
mine the effectiveness of paramedic airway management in the new-
born baby,3 it is obvious that withholding or postponing resuscitative
measures can lead to deterioration of the neonate’s condition and
eventually to death.
Only regular pediatric 

ward available

N=20 (38.5%)

Hospital unknown

N=5 (9.6%)

EMS transport

N=4

Unknown

N=1

HEMS transport

in EMS vehicle

N=6

EMS transport

N=14

pital of first admission.
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During the study period, 2 pregnant women were in cardiopulmo-
nary arrest. This is a specific group, and emergency resuscitative hys-
terotomy is the only chance for mother and child.18-20 Considering
the low incidence, performing a resuscitative hysterotomy is
restricted to HEMS in our country.

In this cohort, we found that the first responders (midwives, EMS,
and HEMS) appeared to implement BLS and advanced life support
algorithms appropriately based on the clinical judgment by the
HEMS physician. However, possibly because of specific training and
specialized equipment for neonatal emergencies, this is based on ret-
rospective data in a small cohort.

In several other countries, the incidence of home births is much
lower2-4,7,8,10 but has been rising again over the last couple of years
in, for example, the United States.12 To ensure that planned or
unplanned home deliveries are as safe as possible, there needs to be
clear guidelines as to which women can deliver at home and who
should guide them and when further assistance is necessary.

Although the number of home deliveries in our country is high,
the exposure for first responders to neonatal life support is very low.
Therefore, all personnel present at a childbirth and first medical res-
ponders should regularly update their training and equipment to at
least perform basic neonatal life support for the premature and full-
term infant.

Strengths and Limitations
To our knowledge, this is the first study addressing neonatal

emergencies by HEMS; we found a small cohort of 52 neonates dur-
ing this 6-year period. Because the HEMS physician did not always
register the full name or only the mother’s surname, we could not
obtain GBA data for 13 infants. We did not include EMS data because
they have registered dispatches for infants < 30 days of age without
further specification. These dispatches accounted for 0.5% of EMS dis-
patches in 2016.21 Furthermore, we have no information about neo-
nates transported from a prehospital situation without HEMS to a
NICU, emergency department, or pediatric ward. This is because of
the wide variety of hospitals and locations within the hospital in the
Netherlands and Belgium where these patients could have been
transported from the dispatch region.

Conclusions
The absolute number of deliveries that require additional medical

care besides the midwife in the prehospital setting appears to be very
low. The Netherlands has always had a high incidence of home births
compared with surrounding countries. The prehospital care has
adapted to this situation (eg, by training all midwives in BLS, training
of newborn life support for EMS, and, if necessary, deployment of
HEMS). However the absolute number of neonatal emergencies
remains low for both EMS and HEMS, so continuous training remains
vital to provide an adequate level of care.
References
1. MMT Inzet- en cancelcriteria. Available at:http://www.lnaz.nl/cms/Inzet-_en_can-

celcriteria_MMT_-_LNAZ-AZN.PDF. 2019, December.
2. Wyckoff MH, Perlman JM. Effective ventilation and temperature control are vital to

outborn resuscitation. Prehosp Emerg Care. 2004;8:191–195.
3. McLelland GE, Morgans AE, McKenna LG. Involvement of emergency medical serv-

ices at unplanned births before arrival to hospital: a structured review. Emerg Med
J. 2014;31:345–350.

4. Pirneskoski J, Per€ajoki K, Nuutila M, Kuisma M. Urgent EMS managed out-of-hospi-
tal delivery dispatches in Helsinki. Scand J Trauma Resusc Emerg Med. 2016;24:94.

5. Ams-Schiere A, van Dijk A, Dijs-Elsinga J, et al. Perinatale Zorg in Nederland 2016.
Utrecht, Netherlands: Perined; 2018.

6. van Dijk A, Dijs-Elsinga J, de Miranda E, et al. Perinatale Zorg in Nederland 2015.
Utrecht, Netherlands: Perined; 2015.

7. Engjom HM, Morken NH, Hoydahl E, et al. Increased risk of peripartum perinatal
mortality in unplanned births outside an institution: a retrospective population
based study. Am J Obstet Gynecol. 2017;217:1–12.

8. Devlieger R, Martens E, Martens G, van Mol C, Cammu H. Perinatale Activiteiten in
Vlaanderen 2015. Brussels, Belgium: SPE; 2016.

9. Verloskundige Indicatielijst. 2013.
10. van der Kooy J, Birnie E, Denktas S, Steegers EA, Bonsel GJ. Planned home com-

pared with planned hospital births: mode of delivery and perinatal mortality rates,
an observational study. BMC Pregnancy Childbirth. 2017;17:177.

11. Wiegerinck MM, van der Goes BY, Ravelli AC, et al. Intrapartum and neonatal mor-
tality among low-risk women in midwife-led versus obstetrician-led care in the
Netherlands: a propensity score matched study. BMJ Open. 2018;8:e018845.

12. Snowden JM, Tilden EL, Snyder J, Quigly B, Caughy AB, Cheng YW. Planned out-of-
hospital birth and birth outcomes. N Engl J Med. 2015;373:2642–2653.

13. Amelink-Verburg M, Verloove-Vanhorick S, Hakkenberg R, Verdhuijzen I, Benne-
broek Gravenhorst J, Buitendijk SE. Evaluation of 280 000 cases in Dutch midwifery
practices: a descriptive study. BJOG. 2008;115:570–578.

14. Skare C, Boldingh AM, Nakstad B, et al. Ventilation fraction during the firts 30 s of
neonatal resuscitation. Resuscitation. 2016;107:25–30.

15. van Vonderen JJ, Witlox RS, Kraaij S, te Pas AB. Two-minute training for improving
neonatal bag and mask ventilation. PLoS One. 2014;9:e109049.

16. Roerh CC, Kelm M, Proquitt�e H, Schmalisch G. Equipment and operator training
denote manual ventilation performance in neonatal resuscitation. Am J Perinatol.
2010;27:753–758.

17. van der Stouwe R. Standpunt Reanimatie van de Pasgeborene in de Thuissituatie of
Vergelijkbare Omstandigheden 2009. Utrecht, Netherlands: KNOV; 2009.

18. Battaloglu E, Porter K. Management of pregnancy and obstetric complications in
prehospital trauma care: prehospital resuscitative hysterotomy/perimortem cae-
sarean section. Emerg Med J. 2017;34:326–330.

19. Bloomer R, Reid C, Wheatley R. Prehospital resuscitative hysterotomy. Eur J Emerg
Med. 2011;18:241.

20. Tommila M, Pystynen M, Soukka H, Aydin F, Rantanen M. Two cases of low birth
weight infant survival by prehospital emergency hysterotomy. Scand J Trauma
Resusc. 2017;25:62.

Tag ged P21. Ambulancezorg Nederland. Tabellenboek 2016. Available at: https://www.google.
nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahU-
KEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.
ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-
cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283. Accessed February 1, 2018.

http://www.lnaz.nl/cms/Inzet-_en_cancelcriteria_MMT_-_LNAZ-AZN.PDF
http://www.lnaz.nl/cms/Inzet-_en_cancelcriteria_MMT_-_LNAZ-AZN.PDF
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0002
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0002
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0003
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0003
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0003
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0004
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0004
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0004
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0005
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0005
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0006
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0006
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0007
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0007
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0007
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0008
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0008
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0010
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0010
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0010
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0011
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0011
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0011
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0012
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0012
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0013
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0013
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0013
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0014
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0014
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0015
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0015
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0016
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0016
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0016
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0016
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0017
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0017
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0018
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0018
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0018
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0019
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0019
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0020
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0020
http://refhub.elsevier.com/S1067-991X(20)30193-0/sbref0020
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjLy92VncHZAhWEJFAKHenEBugQFgguMAA&url=https%3A%2F%2Fwww.ambulancezorg.nl%2Fstatic%2Fupload%2Fraw%2Fcce09f3b-a712-460f-8bca-cffe7c0c465e%2Ftabellenboek%2B2016%2B%25283

	Prehospital Management of Peripartum Neonatal Complications by Helicopter Emergency Medical Service in the South West of the Netherlands: An Observational Study
	Methods
	Results
	Patient Characteristics
	Intended Location of Delivery
	Prehospital Interventions
	Care After Delivery and Initial Stabilization
	Mortality

	Discussion
	Strengths and Limitations

	Conclusions
	References


