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Objective: Postpartum haemorrhage (PPH) complicates approximately 5% of births worldwide and is a
leading direct cause of maternal death. Rates of PPH are increasing in many developed countries, partic-
ularly PPH related to uterine atony. There is a lack of published up-to-date information about healthcare
resource use associated with management of PPH following vaginal birth. The objective of this study was
to describe healthcare resource use for the management of minor PPH (blood loss 500–1,000 ml) and
major PPH (blood loss > 1,000 ml) compared to uncomplicated birth (no PPH) following hospital vaginal
birth in France, Italy, the Netherlands, and the UK.
Study design: In-depth interviews with two midwives from each participating country were conducted to
establish differences in resource use for the management of minor PPH, major PPH, and uncomplicated
birth. A web-survey was then developed and one obstetrician per participating country reviewed the sur-
vey. In total, 100 midwives (25 per country) completed the survey. Results were discussed at a multi-
professional consensus meeting of midwives and obstetricians/gynaecologists (n = 6).
Results and conclusions: Midwives participating in the survey estimated that 80% of women receive Active
Management of the Third Stage of Labour (AMTSL) and 93% of participants specified that uterotonics
would routinely be used during AMTSL. Most participants (84%) reported that blood loss is routinely
measured in their hospital, using a combination of methods. PPH is associated with increased healthcare
resource use, including administration of additional uterotonics and use of additional medical interven-
tions, such as urinary catheter, intravenous fluids, and possible requirement for surgery. The number of
nurses, obstetricians/gynaecologists, and anaesthetists involved in the management of PPH increases
with the occurrence and severity of PPH, as well as the proportion of healthcare personnel providing con-
tinuous care. Women may spend an additional 24 h in hospital following major PPH compared to uncom-
plicated birth. The results of this study highlight the burden of PPH management on healthcare resources.
To reduce costs associated with PPH, prevention is the most effective strategy and can be enhanced with
the use of an effective uterotonic as part of the active management of the third stage of labour.

� 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Every day, almost 200 women worldwide die from bleeding
complications after childbirth, known as postpartum haemorrhage
(PPH) [1]. Uterine atony (insufficient uterine contraction after
delivery of the placenta) is the primary cause of 58–90% of PPH
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cases [2–4]. Rates of PPH are increasing in many developed coun-
tries due to increasing rates of uterine atony [5–8].

Uterotonics are considered the gold standard of care for PPH
prevention and treatment [9]. They cause the uterus to contract
and are administered as part of the Active Management of the
Third Stage of Labour (AMTSL), interventions performed after
delivery of the newborn that aim to prevent PPH. Components of
AMTSL include uterotonic administration, early cord clamping (de-
layed cord clamping was recently suggested as more beneficial for
the infant), and controlled cord traction [10].

In the case of a PPH event, women may require transfer to sur-
gery, the intensive care unit (ICU), and/or the high dependency
unit. PPH may result in complications including renal failure, respi-
ratory failure, sepsis, and death [2]. PPH is also associated with
long-term psychological morbidity [11–14] and can affect breast-
feeding and mother-baby bonding [15–17].

AMTSL is recommended by the World Health Organisation [18]
and in guidelines from France [19], Italy [20], the Netherlands [21]
and the UK [22]. However, there is variation in components and
uterotonics used. Care during the third stage of labour has been
assessed in France [23], the Netherlands [24,25], the UK [26,27],
and Europe [28]. A UK survey found that 73% of respondent mid-
wives and 93% of obstetricians reported always/usually using
AMTSL [27]. A survey of maternity units in Europe described con-
siderable variations between and within countries in AMTSL poli-
cies [28]. The proportion of surveyed units using the full AMTSL
package ranged from < 20–77%, with prophylactic uterotonics rec-
ommended as standard policy in 55–100% of units [28].

There is a lack of recently published information about health-
care resource use (HCRU) associated with PPH management.
Survey-based studies of PPH management policies in Europe are
limited to pharmacological and surgical interventions [23,29].
Small studies reporting expert opinion and data from single UK
hospitals indicated that resources for PPH management include
medical interventions, additional healthcare personnel, and
increased hospital stay [30,31]. An evaluation of PPH management
in the UK reported that 65.4% of women required at least one addi-
tional uterotonic for PPH treatment, with consultants more likely
to be involved in major PPH treatment, but did not provide a com-
prehensive overview of total HCRU for PPH management [26].

The objective of this study was to describe HCRU in hospital-
based maternity settings in the event of PPH following vaginal
birth in France, Italy, the Netherlands, and the UK.

Materials and methods

A three-phase Delphi-like method was employed: i) interviews
with midwives and survey development, ii) survey completion, iii)
multi-professional consensus meeting of midwives and obstetri-
cians/gynaecologists to discuss results.

Survey development

A web-survey was developed following in-depth interviews
with two midwives per country (France, Italy, Netherlands, UK)
to establish differences in resource use for minor PPH (blood loss
500–1,000 ml) and major PPH (blood loss > 1,000 ml) management
versus uncomplicated vaginal birth (no PPH), in a hospital-based
maternity setting. Midwives had � 4 years’ experience in PPH
management. One obstetrician/gynaecologist per participating
country reviewed the survey.

Survey completion

The survey was completed by 25 midwives per participating
country (March-May 2019) and included a UK pilot phase (n = 4)
93
and main phase (n = 96). Qualified midwives (� 2 years’ experi-
ence) involved in/present during PPH management following vagi-
nal birth in hospital-based maternity settings were eligible. Most
midwives had > 5 years’ experience (82%) and were hospital-
based (70%), although in the Netherlands 88% of participants were
independent midwives routinely using hospital facilities for births.
Participant characteristics are summarised in Supplementary
Table 1.

Consensus meeting

Survey results were validated at a full-day consensus meeting
of midwives with � 5 years’ experience from Italy (n = 1) and
the UK (n = 1) and four obstetricians/gynaecologists (one per par-
ticipating country) with � 15 years’ experience each that were
authors of research publications in the field. Advisors discussed
whether they agreed with the results and if results reflected clini-
cal practice in their country.
Results

Prevention of PPH

Midwives participating in the survey were asked to estimate
what percentage of women receive AMTSL in their hospital-
based maternity setting; overall participants estimated that 80%
of women receive AMTSL. 93% of participants reported that utero-
tonics would routinely be used during AMTSL (Supplementary
Fig. 1a) and 89% used oxytocin (Supplementary Fig. 1b). Partici-
pants provided free-text answers indicating variation between
countries in oxytocin dose and administration.

At the consensus meeting, advisors agreed that uterotonics are
the key element of AMTSL and agreed with reported doses. While
French clinical guidelines recommend the use of 5 or 10 IU oxy-
tocin via slow intravenous (IV) or intramuscular (IM) administra-
tion [19], the advisor from France reported that 5 IU (IV)
oxytocin would routinely be used. The advisor from the Nether-
lands noted that 5 IU (IM) is preferred in the Netherlands, sup-
ported by national clinical guidelines [21]. In Italy and the UK,
advisors reported that 10 IU (IM) oxytocin was routinely used, as
recommended in national guidelines [20,22].

Diagnosis of PPH

Early diagnosis of PPH is an essential first step to decrease mor-
bidity and mortality [32]. The UK Royal College of Obstetricians
and Gynaecologists (RCOG) guidelines acknowledge that visual
estimation of blood loss is inaccurate and clinical signs should be
included for PPH assessment [33]. The Collège National des
Gynécologues et Obstétriciens Français guidelines recommend
routine use of a collection bag for assessment of blood loss [19].
In total, 84% of survey participants stated blood loss is routinely
measured in their hospital (France 100%; Italy 96%; Netherlands
64%; UK 76%). These participants further indicated the methods
they routinely used to assess blood loss (Table 1). Results revealed
the use of a combination of methods, including objective measure-
ment of blood loss with collection bags and/or weighing methods
(93% of participants), as well as visual estimation as an initial
method to rapidly assess PPH severity (65.5% of participants), often
in combination with objective measures. Remaining participants
(16%) reported that, in their practice, blood loss is estimated and
only measured if deemed necessary.

Advisors at the consensus meeting stated that the method used
to assess blood loss may influence the number of PPH cases diag-
nosed. Importantly, visual estimation may underestimate blood



Table 1
Methods used for the assessment of blood loss for PPH diagnosis in hospitals that routinely measure blood loss.

Routine measurement of blood loss Overall (n = 84) France (n = 25) Italy (n = 24) Netherlands (n = 16) UK (n = 19)

Visual estimation/ personal experience – no. (%) 55 (65.5) 11 (44) 14 (58.3) 13 (81.3) 17 (89.5)
Collection bag – no. (%) 51 (60.7) 24 (96) 22 (91.7) 1 (6.3) 4 (21.1)
Weighing methods – no. (%) 50 (59.5) 14 (56) 7 (29.2) 16 (100) 13 (68.4)
Clinical signs – no. (%) 45 (53.6) 16 (64) 10 (41.7) 7 (43.8) 12 (63.2)

Note, survey participants could select > 1 method for assessment of blood loss. This question was only answered by survey participants that selected ‘‘Yes” in response to the
question ‘‘Would blood loss be routinely measured in your hospital?”.

J. Richardson, G. Hollier-Hann, K. Kelly et al. European Journal of Obstetrics & Gynecology and Reproductive Biology 268 (2022) 92–99
loss [33–37]. Advisors considered that increased use of objective
methods of measurement may increase the rate of diagnosed
PPH cases and enables earlier diagnosis and treatment.
Medical interventions

Uterotonic drugs are used for both prevention of PPH due to
uterine atony and for PPH treatment if bleeding continues. Advi-
sors at the consensus meeting highlighted that increased speed
and severity of bleeding is the trigger to administer additional
uterotonics. However, the transition from prevention to treatment
of PPH is not always clear.

Overall, 84% of participants reported that additional uterotonics
would be administered for minor PPH treatment, increasing to 92%
for major PPH. Oxytocin is most commonly used, with variation in
the use of other uterotonics between countries (Fig. 1). Advisors
agreed that oxytocin would be the first choice in France, Italy,
and the Netherlands. In the UK, oxytocin or oxytocin + ergometrine
would be the first choice. For second-line treatment, sulprostone
would be used in France, ergometrine in Italy, sulprostone or ergo-
metrine in the Netherlands, and carboprost then misoprostol in the
UK.

Survey participants selected each medical intervention more
frequently for the management of PPH versus no PPH (Fig. 2a). Uri-
nary catheter and IV fluids were most commonly selected. Tranex-
amic acid was selected by 2% of participants in the absence of PPH,
increasing to 17% for minor and 38% for major PPH. Similarly, the
number of participants selecting oxygen and blood products
increased with PPH occurrence and severity. Advisors were sur-
prised that only 38% of participants reported the use of tranexamic
acid for major PPH, and advised that blood products may be used
only in 10–15% of the most severe PPH cases.

According to the overall survey results, the median percentage
of women requiring surgical management was 39% for major PPH
versus 10% for minor PPH. Advisors considered this to be higher
than expected and suggested that surgical management, including
examination under anaesthesia, may be required in 25% of women
for the treatment of major PPH and 5% for minor PPH.
Fig. 1. Administration of additional uterotonics for the treatment
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Most participants (85%) stated that all women would be admit-
ted to the postnatal ward for further monitoring, if not discharged
home directly from the labour ward. Most interventions used on
the postnatal ward were selected more frequently by participants
according to PPH occurrence and severity (Fig. 2b). Several partic-
ipants selected additional uterotonics. At the consensus meeting,
advisors commented that while some women may go to the post-
natal ward with an oxytocin infusion following PPH, uterotonics
would not usually be administered to women in this setting.

Healthcare personnel

Most participants (97%) identified that the midwife is the pri-
mary caregiver for births, with 3% reporting that an obstetrician/
gynaecologist is the primary caregiver.

Participants indicated that midwives generally provide continu-
ous care (1:1 care with continuous monitoring), and the number is
similar regardless of PPH occurrence/severity (Fig. 3a). A similar
number of healthcare assistants are involved during PPH and no
PPH, however care is more likely to be continuous if PPH occurs.
Regarding nurses, obstetricians/gynaecologists, and anaesthetists,
the number involved increases with the occurrence and severity
of PPH, as well as the proportion providing continuous care. In
addition to providing care to the mother, advisors from France,
Italy, and the Netherlands stated that a nurse may be required to
care for the baby if the mother requires transfer to the ICU.

Although there remains a risk of further bleeding when women
are transferred to the postnatal ward, fewer personnel are involved
in care (Fig. 3b). Obstetricians/gynaecologists and anaesthetists
mainly provide intermittent care on the postnatal ward, increasing
according to PPH severity. Surprisingly, the mean number of mid-
wives, healthcare assistants, and nurses involved in care on the
postnatal ward was not reported to increase with PPH rates. Advi-
sors at the consensus meeting proposed as an explanation that
women may receive a longer period of dedicated 1:1 care from a
midwife following PPH and more time with an obstetrician/gynae-
cologist, whereas women who have not had a PPHmay receive care
from any available midwife, equating to care from more midwives
but less time overall. In addition, advisors from France, Italy, and
of PPH. Note, survey participants could select > 1 uterotonic.



Fig. 2. Medical interventions used a) during the third stage of labour (no PPH) and for the management of PPH and b) on the postnatal ward.
Note, survey participants could select > 1 medical intervention.
*Blood products given for transfusion (for example red blood cells).
**Coagulation drugs slow down the breakdown of blood clots, which helps to prevent prolonged bleeding.
yParacetamol and ibuprofen were the most frequently reported analgesics used.
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the Netherlands highlighted that a psychologist/social worker may
be involved in care following major PPH.
Time in hospital

Participants were asked to estimate the proportion of women
going to each hospital department. Results were used to calculate
total time in hospital, based on time spent in each department
(Supplementary Table 2). Variation between countries was
observed (Table 2), reflecting differences in healthcare systems.
Advisors confirmed that there were variations in services in indi-
vidual hospitals (e.g. not all hospitals have an ICU), therefore the
total time in hospital was most representative. In agreement with
overall survey findings, advisors acknowledged that women would
spend approximately 24 h longer in hospital for major versus no
PPH.
Discussion

This study provides information on HCRU during the third stage
of labour and treatment of PPH following vaginal birth in hospital-
based maternity settings in France, Italy, the Netherlands, and the
UK.

As expected, most participants (93%) said that uterotonics
would be used for PPH prevention. Of the 7% of midwives that
would not routinely administer uterotonics, these midwives may
be involved in the care of low-risk births, with a preference for
physiological management of the third stage of labour; further-
more, some women may choose not to receive a uterotonic. This
survey highlights that not all women receive uterotonics, despite
the WHO and clinical guidelines from the four participating coun-
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tries recommending the systematic use of uterotonics for the pre-
vention of PPH [9,19–22,33]. Oxytocin was the most commonly
used prophylactic uterotonic in all countries. A high proportion
of UK participants also stated oxytocin + ergometrine would be
used, as reported in previous studies [26–28]. However,
oxytocin + ergometrine is associated with risk of hypertension
and has been linked to shock, collapse, coronary artery spasm,
and myocardial infarction [38].

This study found that HCRU increases with PPH occurrence and
severity, including additional medical interventions, healthcare
personnel, and more time spent in hospital.

In line with previous publications, we found that the use of med-
ical interventions increased with the occurrence and severity of PPH,
such as urinary catheter, IV fluids, blood products, tranexamic acid,
and administration of additional uterotonics. Van der Nelson et al.
[30] published an economic impact analysis of oxytocics (carbetocin
and oxytocin) used for PPH prevention at caesarean section where
there was a similar increase in resource use linked to PPH severity,
including additional uterotonics and blood products. However, this
was a small study using data from one UK hospital.

Although reported tranexamic acid use increased with occur-
rence and severity of PPH in our survey, the results highlight a pau-
city in its use for the management of PPH. Advisors were surprised
that only 38% of participants selected its use for major PPH, despite
the availability of published data showing that tranexamic acid
reduces the risk of maternal death due to haemorrhage [39]. Advi-
sors considered that the survey results were overestimated for the
percentage of women requiring surgical management and esti-
mated that this would be required in 10% and 25% of cases of minor
and major PPH, respectively. Surgical intervention may be reduced
by the involvement of senior colleagues at an early stage in PPH
management.



Table 2
Total time (days) spent in hospital following no PPH, minor PPH, and major PPH.

Time in days Overall France Italy Netherlands UK

No PPH 2.2 3.5 2.8 0.7 1.3
Minor PPH 2.4 4.0 3.0 0.8 1.9
Major PPH 3.2 4.5 3.6 1.5 3.6
Major PPH versus no PPH +1.0 +1.0 +0.8 +0.8 +2.3

Survey participants were asked the proportion of women that would be transferred to each hospital department, and how long they would spend there. Total time in hospital
was calculated as a sum of the time spent in each department. Breakdown of the overall results is provided in Supplementary Table 2.

Fig. 3. Healthcare professionals involved in care a) during the third stage of labour (no PPH) or PPH and b) on the postnatal ward. The mean number of personnel was
calculated by adding up the number of each personnel estimated by each respondent and dividing by the total number of respondents from the main phase of the survey
(n = 96). The proportion of personnel providing continuous and intermittent care was calculated according to the proportion of participants stating that care would be
continuous or intermittent.
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Overall, our results indicate that more healthcare professionals
are involved in the care of women during PPH compared to uncom-
plicated birth (no PPH). The number of staff involved increases
with PPH severity, and care is more likely to be continuous. This
is in agreement with a previous study, which reported that addi-
tional time from midwives, obstetricians, junior doctors, anaes-
thetists, and haematologists is required following blood
loss � 1,500 ml [30]. UK RCOG guidelines recommend continuous
physiological monitoring for major PPH [33].

At the consensus meeting, advisors from France and Italy rec-
ommended the involvement of a psychologist on the postnatal
ward for women who have experienced major PPH. It has been
reported that most women in a French tertiary obstetric centre
96
would be offered psychological support following severe PPH
[12]. A study in the Netherlands found that women attended
follow-up appointments with a psychologist (16%), social worker
(10%), or psychiatrist (4%); of the women who did not receive
counselling, 25% said that they would have benefitted from this
service [40]. Routinely offering psychological support to women
following PPH could help prevent long-term psychological
morbidity.

In this study, country differences were observed for the time
spent in hospital. Notably, women in the Netherlands spend the
least time in hospital. Most survey participants from the Nether-
lands were independent midwives routinely using hospital facili-
ties for births but also providing care at home (88%;
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Supplementary Table 1). Postnatal maternity care is provided in
the Netherlands; women receive up to 49 h of care at home from
a maternity nurse for eight days post-birth [41]. Overall, major
PPH is associated with an additional day in hospital versus no
PPH, which all advisors agreed with, and is supported by previ-
ously published data [30,31]. As our survey results indicate that
not all women receive uterotonics for PPH prevention, despite
the recommendations of the WHO and guidelines from the four
participating countries [9,19–22,33], consistent use of uterotonics
during AMTSL should be emphasised by healthcare providers to
reduce the occurrence of major PPH and prolonged hospital stays.

To our knowledge, this study is the first to compare HCRU dur-
ing PPH management with uncomplicated vaginal birth in Euro-
pean countries. The study was designed to collate information at
several levels including initial insights from in-depth interviews
with midwives (n = 8), surveying a larger sample of midwives
(n = 100), and final consensus with obstetricians and midwives
(n = 6).

Limitations of the study include potential survey responder bias
as midwives were asked to report their own experiences; reporting
of patient-level data were beyond the scope of the study. The sur-
vey sample size was limited to 25 participants per country, so the
results may not be representative of all maternity settings within a
country. The multi-professional consensus meeting aimed to miti-
gate the impact of these limitations, allowing the opportunity for
discussion of survey results and consideration of their representa-
tiveness; it is however limited by the small sample size. Future
studies could perform analyses using hospital records to further
assess the HCRU associated with PPH management.
Conclusion

This study highlights the increased HCRU with both PPH occur-
rence and severity. As rates of PPH caused by uterine atony are
increasing in many developed countries, prevention with effective
uterotonics is key to reducing HCRU and costs associated with PPH
treatment, and most importantly, improving care for women and
their families.
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