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ABSTRACT

Objective To estimate how often midwives, specialty
trainees and doctors specialised in obstetrics and
gynaecology are attending to specific obstetric
emergencies or high-risk deliveries (obstetric events).
Design A national cross-sectional study.

Setting All hospital labour wards in Denmark.
Participants Midwives (n=1303), specialty trainees
(n=179) and doctors specialised in obstetrics and
gynaecology (n=343) working in hospital labour wards
(n=21) in Denmark in 2018.

Methods Categories of obstetric events comprised of
Apgar score <7/5min, eclampsia, emergency caesarean
sections, severe postpartum haemorrhage, shoulder
dystocia, umbilical cord prolapse, vaginal breech
deliveries, vaginal twin deliveries and vacuum extraction.
Data on number of healthcare professionals were obtained
through the Danish maternity wards, the Danish Health
Authority and the Danish Society of Obstetricians and
Gynaecologists. We calculated the time interval between
attending each obstetric event by dividing the number

of events occurred with the number of healthcare
professionals.

Outcome measures The time interval between attending
a specific obstetric event.

Results The average time between experiencing obstetric
events ranged from days to years. Emergency caesarean
sections, which occur relatively frequent, were attended on
average every other month by midwives, every 9days for
specialty trainees and every 17 days by specialist doctors.
On average, rare events like eclampsia were experienced
by midwives only every 42 years, every 6years by
specialty trainees and every 11 years by specialist doctors.
Conclusions Some obstetric events occur extremely
rarely, hindering the ability to obtain and maintain the
clinical skills to manage them through clinical practice
alone. By assessing the frequency of a healthcare
professionals attending an obstetric emergency, our study
contributes to assessing the need for supplementary
educational initiatives and interventions to learn and
maintain clinical skills.

INTRODUCTION
In high-income countries, most pregnancies
have good outcomes. Obstetric emergencies

Strengths and limitations of this study

» The first study to calculate how often healthcare
professionals can expect to attend specific obstetric
emergencies or high-risk deliveries in clinical real
life.

» The incidence of the obstetric events was based on
a large data source comprising 465 919 deliveries
during an 8-year period.

» The study comprised medical doctors and midwives
working at all the labour wards throughout Denmark.

» Our findings are based on average estimates, and
results may be skewed by national variation in clin-
ical experience and interest as well as regional clin-
ical practice.

» Differences in the size and level of specialisation in
the labour wards may influence the frequency of ex-
periencing the events.

like eclampsia, severe postpartum haem-
orrhage, shoulder dystocia and umbilical
cord prolapse are fortunately rare obstetric
events.' These potentially life-threatening
emergencies often occur unexpectedly and
require immediate action by healthcare
professionals® ® and may entail tragic conse-
quences such as death or serious morbidity in
women and/or newborns.*™®

Obstetric emergencies often occur in
extremely stressful settings that require
highly professional communication and
teamwork skills in order to take appropriate
action. Similarly, high-risk deliveries, like
vaginal twin or breech deliveries, also require
highly specialised skills in healthcare profes-
sionals attending the event to ensure good
outcomes.” "

Healthcare professionals must be quali-
fied to manage these emergencies and high-
risk deliveries (obstetric events) to ensure
patient safety. However, audit-based studies
have shown how these events are not always
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managed according to well-known, evidence-based stan-
dards of obstetric care.”®'"™"> An analysis of 127 cases of
peripartum hypoxic brain injuries in claims registered by
the Danish Patient Insurance Association concluded that
all of the injuries were potentially avoidable if standard
obstetric care had been applied."" Substandard care was
also found in 42% of deliveries with low Apgar scores in
Sweden,' and in the UK in nearly half of intrapartum
stillbirths and in half of the intrapartum-related neonatal
deaths."” Studies of maternal deaths in the UK found
that substandard care during pregnancy or delivery had
occurred in 29% of cases."’

Clinical negligence is devastating to the family involved,
just as the healthcare professionals involved may expe-
rience emotional, behavioural and cognitive conse-
quences in terms of anxiety, depression symptoms,'’
post-traumatic stress disorder' and loss of professional
confidence, leading to self-doubt, isolation, practising
defensive medicine and fear.'” * Healthcare profes-
sionals involved in cases of clinical negligence are often
referred to as second victims.!” 1® 2! Moreover, cases of
clinical negligence often entail high litigation and future
healthcare costs.”** Hence, to safeguard the women and
prevent avoidable harm due to substandard obstetric care
and subsequent litigation and healthcare costs, the level
of quality of managing obstetric events must be improved.
It is well known that we are challenged in obtaining and
maintaining the necessary clinical skills to manage rare
obstetric events in ‘real work-life’. However, no study has
previously quantified this challenge.

This study aimed to estimate how often midwives,
specialty trainees and doctors specialised in obstetrics
and gynaecology on average can expect to attend and get
involved in obstetric emergencies and high-risk deliveries.

METHODS

Study design and setting

We conducted a national cross-sectional study that
included midwives, specialty trainees and doctors special-
ised in obstetrics and gynaecology (specialist doctors)
working clinically in hospital-based labour wards in
Denmark in 2018. There are approximately 60000 deliv-
eries in Denmark annually, with 96%-98% occurring at
public hospitals and 2%-3% as home births.**

In 2018, Denmark had 21 labour wards, all of them
staffed with in-house, on-call specialist doctors in
obstetrics and gynaecology as well as anaesthesiology
specialist doctors. The wards vary in size and specialty
level from highly specialised tertiary referral centres
(the largest with about 7000 deliveries per year) to small
departments with only 600-1000 deliveries per year. All
low-risk deliveries are attended by midwives often accom-
panied by midwifery students, during the active phase of
labour. Specialist doctors and specialty trainees are only
involved when complications arise.”” In high-risk deliv-
eries, specialist doctors and specialty trainees are always
involved, and managing the delivery is a collaborative

team effort between the midwife, specialty trainee and
specialist doctor.

Population

Eligible for inclusion

Midwives, specialty trainees and specialist doctors in
obstetrics and gynaecology working clinically in a Danish
labour ward in 2018 were eligible.

Midwives

In Denmark, midwives must earn a bachelor’s degree
in midwifery. During the 3.5-year programme, students
spend half of their time in clinical placements, for
example, midwifery centres, labour wards, antenatal
wards and postnatal wards. Most midwives work in shifts.
When caring for women giving birth, midwives are qual-
ified and authorised to work independently, though in
collaboration with a doctor when complications arise.
This study collected data on midwives working predomi-
nantly on labour wards. All the midwives were included as
if they were working full time.

Specialty trainees

In this study, specialty trainee refers to doctors in
their 5-year postgraduate medical specialist training
programme in obstetrics and gynaecology. Mandatory
general courses, specialty-specific courses and research
training are also part of the curriculum. On graduation,
they are qualified to examine and treat 90% of the condi-
tions in the specialty.”

Specialist doctors

In this study, specialist doctors refer to individuals who
have completed their specialty training in obstetrics and
gynaecology. A large proportion of specialist doctors
are subspecialised in either obstetrics or gynaecology,
however with both groups participating in night shifts
on the labour wards. Specialist doctors on call have full
responsibility for the labour ward and supervise specialty
trainees. According to the Danish Health Association,
labour wards must, as a minimum, always have a specialist
doctor or a last year specialty trainee on duty. We included
only specialist doctors, working in hospitals, who also did
night shifts on the labour wards.

The average work week for full-time healthcare profes-
sionals is 37 hours in Denmark. All healthcare profes-
sionals included in this study participated in obstetric
night shifts.

Data collection

Healthcare professionals

Data on the number of obstetric healthcare professionals
were collected in 2018 to obtain more valid data than
would be possible had data been collected for previous
years. Data on healthcare professionals were retrieved in
various ways.

Midwives
The heads of midwifery in maternity units across Denmark
were contacted by email in October 2018 and asked to
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provide data on the number of midwives employed in
their labour wards.

Specialty trainees

Data on the number of specialty trainees was obtained
through the Danish Health Authority, which regulates the
number of specialty trainees.”” *

Specialist doctors
The Danish Society of Obstetricians and Gynaecologists
furnished data on the number of specialist doctors.

The data on the number of healthcare professionals
working in labour wards were validated with data from a
national quality assurance project called Safe Deliveries.>

Obstetric events

In this study, the term obstetric events refers to both
obstetric emergencies and high-risk deliveries, the
former defined as serious, unexpected and potentially
life-threatening conditions that may occur in pregnancy,
during labour or after delivery and that require imme-
diate action by healthcare professionals,” > while the
latter involve actual or potential hazards to the health
or well-being of the mother or fetus. The incidence of
obstetric events used in this study was calculated based
on data from 465919 deliveries from 2008 to 2015 and
are reported in another paper.1 Data were retrieved
from the Danish Medical Birth Registry, which was estab-
lished in 1973 and contains information on all deliv-
eries in Denmark, including data on the mother, child,
pregnancy and delivery.”’ Diagnoses are registered using
International Classification of Diseases (ICD) codes, 10th
revision,”’ and surgery is coded by the Danish version
of the NOMESCO Classification of Surgical Procedures
(NCSP).” In Denmark, all individuals have a unique
personal identification number, making it possible to
conduct valid registry-based studies. Diagnoses in the
Danish Medical Birth Registry have been validated, and
the authors found that the more severe the condition, the
higher the validity of the coding.”

The obstetric events included in our study were: Apgar
score <7/5min (ICD-10: DVAO00-DVA06), eclampsia
(ICD-10: O151, O152 and O159), emergency caesarean
section (NCSP: KMCA10A, KMCA10D and KMCAI10E),
severe postpartum haemorrhage (21000mL) (ICD-10:
0072, only 21000 mL), shoulder dystocia (ICD-10: O660,
NCSP: KMAH15), umbilical cord prolapse (ICD-10:
0690), vaginal breech delivery (NCSP: DUP07-DUP11
and DUP16 without caesarean sections, NCSP: KMCA10),
vaginal twin delivery (ICD-10: O300, without caesarean
sections, NCSP: KMCAI0) and instrumental delivery
by vacuum extraction (NCSP: KMAE0OO, KMAE(O3 and
KMAE96). These critical events may resultin maternal and
neonatal mortality and morbidity and are often subjects
of clinical training.4 571115 Moreover, obstetric healthcare
professionals are expected to safely and expertly manage
these events.

Statistical analysis

The outcome of interest was the estimated average time
interval between the expected acquaintance with one
obstetric event to the next similar obstetric event divided
across the number of midwives, specialty trainees and
specialist doctors. We calculated the average time interval
between the events by dividing the number of events per
year (incidence times the total number of deliveries in
2018) with the number of healthcare professionals in the
study (midwives, specialty trainees and specialist doctors,
respectively). The result was divided by 12 to calculate the
number of months between a potentially experienced
event. We based the analysis on the assumption that all
healthcare professionals can learn from an event if they
are either participating hands-on or are present in the
delivery room as an observer or assistant. We, therefore,
assumed that one event had a midwife, a specialty trainee
and a specialist doctor involved. Statistically, the three
groups of healthcare professionals therefore share an
event.

Since the estimates constitute average numbers, they
are presented as means. Probabilities of experiencing
an obstetric emergency were calculated using Microsoft
Excel (Microsoft Cooperation V.14.6.6).

Patient or public involvement
There was no direct patient or public involvement in this
study.

RESULTS

Denmark had 61273 deliveries in 2018.%* Table 1 presents
data on the number of midwives, specialty trainees and
specialist doctors working at one of the 21 hospital labour
wards. The number of midwives per labour ward ranged
from 13 to 135.

Table 2 shows the incidences of the obstetric events and
the average time interval between experiencing each of
the studied obstetric event as midwives, specialty trainees
and specialist doctors in obstetrics and gynaecology.
These estimates were calculated under the assumption
that all healthcare professionals learn from an event if
they either participate hands-on, observe the event or act
as an assistant.

Six of the obstetric events (eclampsia, Apgar
score <7/5 min, umbilical cord prolapse, singleton vaginal

Table 1 Approximate numbers of obstetric healthcare
professionals working in one of the 21 Danish hospital
labour wards in 2018

Number of healthcare
professionals
Midwives 1303

Specialty trainees in obstetrics 179
and gynaecology

Doctors specialised obstetrics 343
and gynaecology

Obstetric healthcare
professionals
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Table 2 Estimated time between obstetric emergency or high-risk delivery divided across midwives, specialty trainees and
doctors specialised in obstetrics and gynaecology

Expected time between obstetric events* divided across
healthcare professionals

Obstetric eventst,} Incidence (%) Midwives  Specialty trainees Specialist doctors
Eclampsia 0.05 42 years 6 years 11 years

Umbilical cord prolapse 0.10 21 years 3 years 5.5 years

Singleton vaginal breech delivery 0.50 4 years 7 months 1year

Apgar score <7/5min 0.90 2.5 years 4 months 8 months

Shoulder dystocia 1.00 2 years 4 months 7 months

Vaginal twin delivery 1.00 2 years 4 months 7 months

Severe postpartum haemorrhage 6.40 4 months 17 days 1month

Vacuum extraction 7.00 4 months 15 days 1month
Emergency caesarean section 12.20 2 months 9days 16 days

Calculations based on the assumption that all healthcare professionals can learn from an event if they participate hands-on, observe or assist
at the event.
*Number of events per year are calculated based on number of deliveries in Denmark in 2018 (61 273 deliveries). Numbers are rounded up or

down to nearest 0.5 years or months.

TOne delivery can be represented more than once at the obstetric events.
FThe obstetric event incidence is based on deliveries in Denmark from 2008 to 2015, with gestational age 20+0to 45+0. In the event of
multiple fetuses in one pregnancy, an event among one or more newborns counts.

breech delivery, shoulder dystocia and vaginal twin
delivery) occurred at a low incidence of 0.05%-1.00%.
Three of the events (severe postpartum haemorrhage,
delivery by vacuum extraction and emergency caesarean
section) occurred relatively often, with an incidence
of 6.4%-12.2%. The time interval between the events
differed depending on the incidence of the event and
the group of healthcare professionals. Midwives experi-
enced eclampsia only every 42 years on average, specialty
trainees every 6 years and specialist doctors every 11 years.

The events with relatively high incidence were hence
experienced relatively more often. Emergency caesarean
section, with an incidence of 12.2%), were experienced, on
average, every other month for midwives, every 9 days for
specialty trainees and every 17 days for specialist doctors.

Instrumental delivery with vacuum extraction and
severe postpartum haemorrhage, with an incidence of
7.0% and 6.4%, respectively, were, on average, experi-
enced by midwives every 4months, by specialty trainees
every 16 days and by specialist doctors once a month
(table 2).

DISCUSSION

Main findings

In this Danish national cross-sectional study examining
how often an obstetric healthcare professional can expect
to be involved in an obstetric emergency or a high-risk
delivery, we found that the average time interval between
experiencing one of the obstetric events ranged from days
to years. Our results show that midwives experienced the
studied events less frequently than specialist doctors, and

specialty trainees were found to experience the events
most frequently.

Strengths and limitations

This study addressed a gap in the research literature by
trying to estimate how often healthcare professionals
can expect to experience specific obstetric emergencies
or high-risk deliveries in a Danish healthcare setting. A
strength of our study is that the incidence of the obstetric
events was based on alarge data source comprising 465919
deliveries during an 8-year period. The exact number of
midwives was difficult to obtain due to diversity in work
tasks and work hours. Therefore, we included midwives
working both part time and full time on labour wards,
which suggests that our results are conservative estimates.

Even though the number of healthcare professionals
working on labour wards changes over time due to various
organisational, political and economic factors, our results
are assumed to be the most valid estimates obtainable
as minor variations in the numbers do not change the
overall estimates substantially.

We used data on specific obstetric events from existing
research, obtained for 2008-2015." Data on the number
of obstetric healthcare professionals were collected for
2018 since data from this year are assumed to be more
valid compared with data for previous years due to the
possibility of recall bias. Nationally, incidences of obstetric
events are fairly consistent over the years. Therefore, we
have no reason to believe that the different time periods
used may have compromised the validity of our study
results.’
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Danish labour wards differ in size and level of special-
isation. Consequently, healthcare professionals at large
departments with a high level of specialisation will expe-
rience the events more often than healthcare profes-
sionals at smaller departments and more frequently than
our results suggest. Moreover, the time interval between
attending the events may vary due to the variations in
healthcare professionals’ clinical preference as well as
differences in regional clinical practice. Finally, data on
incidences, for example, vaginal breech deliveries, could
be distributed unevenly between the labour wards due to
different regional practices.

We assumed that the healthcare professionals may learn
from a specific obstetric event if they are either providing
care hands-on or are present in the delivery room either
as an observer or as an assistant. However, if we base our
findings on the assumption that each obstetric event only
allow one from each healthcare worker profession, thatis,
only one midwife, one specialty trainee and one specialist
doctor to learn from each event, then the frequency with
which each of the attendants may potentially learn from
these relative rare obstetric events fall significantly.

Interpretation

Our results suggest that midwives and specialist doctors
can have a lifelong working life and only experience
certain severe obstetric emergencies once or twice, if at
all. When emergencies occur, however, healthcare profes-
sionals are expected to have the skills to manage the
event according to well-known, evidence-based standards
of obstetric care. As a result, healthcare professionals
must always be prepared for obstetric emergencies to
occur. Our findings show that it is unrealistic for health-
care professionals to obtain and maintain the compe-
tences required to manage rare obstetric events through
clinical experience alone. Studies on trainee doctors’
experience and confidence in managing vaginal breech
deliveries and vaginal twin deliveries show that the confi-
dence increased with increasing number of deliveries
attended.” * Furthermore, among trainees who did
not intend to offer vaginal breech deliveries and vaginal
twin deliveries, in 46% and 67%, the argument was that
they did not have sufficient experience to manage these
complex vaginal deliveries.”

A common feature of the events studied was that the
time interval between emergencies or high-risk deliv-
eries depended on the healthcare professional group,
indicating that some groups can acquire the skills based
primarily on clinical experience alone. However, alterna-
tive educational pathways should be provided for other
groups. To improve patient safety, minimise litigation and
ameliorate the consequences for the healthcare profes-
sionals involved, ensuring that they have the necessary
skills to manage obstetric events must be prioritised.*®

Educational approaches could be video-cases,
e-learning, case-based interprofessional learning or
simulation-based education.” Simulation-based educa-
tion, which is a valuable supplement to traditional ways

of learning through clinical practices and mentorship,
represents one way of ensuring acquisition of clin-
ical skills and maintenance hereof.”” Simulation-based
training can identify and correct common clinical errors
made during emergencies and has been recommended
as a valuable standard supplementary to clinical prac-
tice in order to improve care provided.” ** Obstetric
emergency simulation-based training has been shown
to impact the knowledge, skills and attitudes of health-
care professionals. Moreover, some studies have found
that this type of training reduces maternal and neonatal
morbidity and mortality, though other studies have failed
to show an effect on clinical outcomes.**™**

Knowledge and skills deteriorate over time and must
be maintained.* * * Studies show that the level of
knowledge falls within 9-15 months after obstetric skills
training * ¥ and some studies suggest that annual
obstetric skills training is necessary to combat this
decline.”* Our findings allow us to differentiate between
the obstetric events that require frequent simulation-
based training and the ones that can generally be main-
tained at a certain level based on daily clinical practice
alone. Moreover, our results may indicate which health-
care professionals can rely on maintaining their skills
primarily through clinical practice and who needs addi-
tional obstetric skills training. However, some argue that
training individual groups of healthcare professionals is
inadequate, highlighting the importance of including all
team members in a multidisciplinary team when training
due to the complexity of the skills and the rarity of certain
obstetric events."' ¥

Our results may be relevant in other clinical special-
ties in which rare clinical emergencies occur that require
prompt and professional action by healthcare profes-
sionals, for example, abdominal aortic aneurysms in
vascular surgery”’ and paediatric emergency medicine.”
Rare events in these medical specialties also represent
a challenge in terms of learning the required skills via
the traditional apprenticeship model and ongoing clin-
ical work, which is why simulation-based skills training is
necessary.”

Finally, the results from this study only provide a part
of the overall picture of training and maintaining the
competences in managing rare complications.

CONCLUSION

We found that some obstetric emergencies and high-risk
deliveries were experienced so infrequently that the clin-
ical skills required to competently manage the events is
deemed to be impossible to obtain and maintain in clin-
ical practice alone. Consequently, to enhance patient
safety, reduce burnout in healthcare professionals and
minimise litigation costs, investing in supplementary
training activities is the way forward to improving patient
care. In this regard, our study contributes to assessing the
need for supplementary educational initiatives.
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