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Abstract 

Postpartum haemorrhage (PPH) is the second greatest direct cause of maternal death in the 

United Kingdom and rates of PPH continue to rise despite advances in clinical care. Training 

workers to manage postpartum haemorrhage involves improvement of technical and non-

technical skills in the context of a multidisciplinary team (MDT). Management of PPH should 

begin in the antenatal period, with identification of high-risk women and referral for 

multispecialty input. Training for the acute management of PPH should involve all members 

of the labour ward team and beyond, including haematology and non-clinical staff. 

Simulation-based training, didactic teaching and hybrid obstetric emergency courses are 

current options for training workers. Non-technical skills should also be taught, including 

specific training on communication, leadership, situational awareness and team-working 

skills. Improving management of obstetric emergencies requires thorough antenatal and 

intrapartum risk assessment, optimising knowledge and non-technical skills of individual 

members of the team, improving collaboration of the MDT, better simulation training and 

adjusting local infrastructure. 
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Introduction 

Postpartum haemorrhage (PPH) accounts for 25% of maternal deaths globally and is the 

second greatest cause of direct maternal death in the UK (1, 2). The 2018 UK and Ireland 

Confidential Enquiries into Maternal Deaths report published by MBRRACE-UK (Mothers 

and Babies Reducing Risk through Audits and Confidential Enquiries across the UK) 

revealed a 99% increase in haemorrhage since the previous 2013-15 report, and rates are 

known to be increasing in high resource settings in general (2, 3).  

The National Maternity Review ‘Better Births’ document advocates that ‘those who work 

together should train together’ (4), and a multidisciplinary team (MDT) approach is 

recommended for women presenting with risk factors for PPH by both the Royal College of 

Obstetricians and Gynaecologists (RCOG) and Royal College of Anaesthetists (RCoA) (5, 

30). The 2018 MBRRACE-UK report demonstrated that women with morbidly adherent 

placenta had large variations in their diagnosis and care (2), particularly with regards to 

antenatal MDT input. It is fundamental that women at high risk of PPH are identified early to 

allow an MDT approach to planning a tailored labour and delivery. 

Failure of communication and teamwork has been identified as one of the most frequent 

causes of perinatal death or permanent disability (2, 6). Better MDT training in the 

management of obstetric emergencies has been recommended by the Institute for 

Healthcare Improvement (IHI) (7). Delays in identification of PPH and slow escalation to 

senior members of staff have been recognised as contributors to maternal death (2). 

Improving teamwork has been demonstrated to make maternity teams more effective and 

safe (8).  Multidisciplinary joint simulation training has been developed based on aviation 

models of crew resource management (CRM) (9) and emphasises the importance of 

communication, leadership, resource management and situational awareness in the context 

of an obstetric emergency (10). There is growing evidence that MDT emergency obstetric 

drills training can improve clinical and organisational outcomes (6, 11-15), however more 



research is required to identify the vital training components which translate into improved 

patient safety in the long-term (16). The UK PROMPT (PRactical Obstetric Multi-

Professional Training) model of evidence-based multidisciplinary training is recognised to 

improve neonatal outcomes and has reduced local litigation claims by 91% (15, 17). In 

addition to the aforementioned clinical and organisational benefits, better training for 

managing obstetric emergencies improves patient and relative satisfaction (6). Despite these 

advances, rates of PPH continue to increase (2). We aim to explore the current strategies for 

training workers to prevent and manage PPH.  

Technical Skills: Improving Clinical Knowledge 

It is estimated that there are 10 ‘near misses’ for every maternal death which occurs from 

PPH (18). Improving clinical skills as well as knowledge of the risk factors of PPH are 

instrumental in preventing maternal morbidity and mortality. A multidisciplinary approach, 

including antenatal anaesthetist input, is currently recommended by the RCOG in women 

with suspected placenta praevia or accreta (5), however risk factors for PPH extend beyond 

this pathology. Other predisposing factors are listed in table 1 (18, 19). It is vital that 

maternity units identify at-risk women to allow for early MDT input.  

Prevention is better than cure. Evidence-based approaches to reducing the incidence and 

adverse maternal outcomes associated with postpartum haemorrhage include administration 

of tranexamic acid (20), prompt blood transfusion (21) and active management of the third 

stage of labour (18,22). A recent Cochrane review of 140 randomised trials, including almost 

89 000 women, found that combinations of uterotonics (ergometrine plus oxytocin; 

misoprostol plus oxytocin) and carbocetin were better at preventing PPH >500ml than 

oxytocin alone. In cases of PPH >1000ml, an ergometrine plus oxytocin combination was 

more effective than oxytocin alone, with data suggestive that carbocetin and misoprostol 

plus oxytocin were also superior. Importantly, it is noted that combination regimes were 

noted to have significantly more side effects (23). Ongoing trials include the COPE study, 



exploring intravenous (IV) oxytocin versus intramuscular (IM) haemabate as first-line 

management of PPH (24), and the IMox study, comparing the use of intramuscular 

carbetocin, syntocinon and syntometrine for the third stage of labour following vaginal birth 

(25). These studies will shed important light on the best evidence-based approach for 

managing PPH.   

Early identification of PPH allows for prompt commencement of management. Training 

workers to improve their knowledge of PPH can be achieved via didactic teaching or 

simulation training. Standardised courses include PROMPT, MOET (Managing Obstetric 

Emergencies and Trauma) and ALSO (Advanced Life Support in Obstetrics) (15, 17, 26, 27) 

.These are multi-professional courses which vary in structure and, in varying degrees, 

consist of lectures, small-group teaching, simulation and training on models (28). Evidence-

based memory aids can be taught in order to facilitate recall of fundamental treatment steps 

in PPH and have beenshown to reduce the chances of peripartum hysterectomy (18, 29). 

Simpler algorithms that are easier to recall are preferable, and basic prompts should to 

convey the overarching themes of treatment. In the case of PPH, the anaesthetist must 

complete an A-E approach, resuscitate and administer tranexamic acid; the obstetricians 

and midwives must stop the bleeding. The importance of communication amongst members 

of the MDT should also be emphasised.  

Massive obstetric haemorrhage is the most common reason a woman is admitted to the 

intensive care unit (ICU) postpartum (30, 31). Skilled obstetric anaesthetists are fundamental 

in improving patient outcomes and paper-based PPH protocols may be useful for 

anaesthetists to use in a labour ward setting (32). Simple interventions that any member of 

the multidisciplinary team can perform include active patient warming, prompt sending of 

pathology specimens and running point of care tests.  

Current UK national guidance provides normal values above which coagulation parameters 

should be kept during a PPH. Point of care coagulation (viscoelastic) testing would allow 



‘real-time’ monitoring of these values, offering obstetricians and anaesthetists a method of 

identifying if major haemorrhage is secondary to a coagulopathy or if it is purely obstetric in 

nature (33). This could become a vital step in management of major PPH, particularly as it 

will impact the nature of blood product replacement.  

Indeed, improving the obstetrician-anaesthetist relationship is an evidence-based strategy 

for improving patient safety (32, 34). The RCoA, RCOG and Royal College of Midwives 2018 

‘care of the critically ill woman in childbirth’ document recommends cross-specialty 

experience to help develop their skills, such as midwives having short attachments in a 

critical care unit (30). Training programmes must remain up-to-date with the latest evidence 

from all specialties involved in managing PPH, and update their recommendations 

accordingly.  

Obstetric Emergency Simulation Training 

Key players in the management of PPH include clinical staff such as obstetricians, midwives, 

anaesthetists and haematologists, as well as auxiliary staff such as porters and blood bank 

personnel. The RCoA advocates multidisplinary team training using simulation-based 

techniques (30). Training should ideally include all stakeholders involved in the emergency 

obstetric response; however this can be practically challenging due to the pressures of 

clinical provision, limited availability of staff and the financial cost of training. Many papers 

examining obstetric emergency simulation training are based on joint midwife-obstetrician 

programmes (16, 35, 36). An oft overlooked member of the team is the woman herself (35).  

Woman-centred outcomes should be prioritised when designing a training programme for 

PPH. An International Delphi consensus study have published nine standardised core 

outcomes for preventing PPH and twelve core outcomes for treatment (Figure 1)(37). All 

future training programmes, and proposed interventions, should be evaluated in relation to 

these patient-centred outcomes and to allow standardised assessment of proposed 

interventions.   



The SaFE Study (Safety and Fire Drill Evaluation study) was a 2x2 factorial randomised 

controlled trial that looked at simulation centre and in-hospital obstetric emergencies training 

(including a PPH scenario) with and without an additional CRM teamwork course (35). They 

found that participants training in teams are less likely to miss steps in management, and it 

was apparent that it is not a lack of knowledge, but adequate training, that leads to errors in 

management (11, 35). Interestingly, safety scores were significantly higher in teams trained 

locally versus at a simulation centre. Other benefits of in-house training include the ability to 

identify gaps in their service and necessary infrastructural change, for instance developing 

protocols, improving accessibility of guidelines or installation of haemorrhage boxes (5, 6, 

11, 12).   

Optimising maternal delivery experience and perception of care is vital, particularly as worse 

maternal satisfaction is associated with an increased risk of litigation (38). In the SaFE study 

there was no significant difference in womens’ perception of care between individuals who 

had attended a team-based CRM course (in addition to simulation training) compared with 

those who had not (35). CRM training principles are based on a cockpit environment, and 

when translating to a medical setting, PPH scenarios are analogous to aircraft passengers 

being present in the cockpit at the time of an emergency. The lack of improvement in 

womens’ perception of care may stem from the fact that CRM advocates good 

communication between members of the team (‘the pilots’) and does not specifically identify 

the woman as part of the communication model (35, 39-42). Therefore, it is imperative to 

consider the woman as a central stakeholder when developing training models for PPH.  

Local ‘in-house’ training using patient-actors, high-fidelity mannequins and low cost props 

has been shown to be a clinically effective method of providing multi-professional training (6, 

11).  There are currently no studies comparing of low- versus high fidelity models for 

management of PPH (16).  In a study comparing high- versus low-fidelity models in shoulder 

dystocia simulation, participants trained with the high fidelity model had a significantly higher 

rate of successful delivery and a shorter head-to-body delivery time (43). There was no 



improvement in communication skills depending on training model and those taught on the 

high fidelity model were less likely to call for paediatric support. This highlights that the wider 

management of emergencies and patient communication skills need to be incorporated into 

obstetric emergencies skills training in general (6). 

Mandatory attendance at a one-day obstetrics emergency training course, including training 

on PPH, was implemented at a tertiary maternity unit in a teaching hospital over a 5 year 

period, producing a sustained significant reduction in low 5-minute Apgar scores and hypoxic 

ischaemic encephalopathy (15). Potential aversion to mandatory simulation training has 

been proposed due to individuals’ intimidation of role-play, however the most frequent cause 

of non-attendance is lack of time due to clinical commitments (44, 45). The clinical 

effectiveness of training must be cross-referenced with the financial costs associated with 

implementing multiprofessional training programmes. At one institution, the cost of 

implementing ‘PROMPT’ training was €23 000 per 1000 births in year one and €22 000 per 

financial year thereafter. This equated to staff accounting for 90% of total expenditure (46). 

Given regular, integrated MDT acute obstetric training is shown to improve knowledge, 

practical skills and team performance, and has the potential to prevent future errors (15-17), 

it may represent a valuable future training strategy once greater cost-benefit analysis is 

undertaken. 

Non-Technical Skills: Communication, Teamwork and Leadership 

Communication 

Communication failures are a leading avoidable cause of adverse events in obstetric 

emergencies (47). Analysis of communication has been performed within the aviation 

industry and, less extensively, in obstetrics (48).  Communication can be broken down into 

commands, enquiries, responses, observations, interruptions and intentions (49).  In the 

obstetric setting, multidisciplinary teams that have been trained in specific teamwork 

behaviours, such as CRM, use more directed commands compared with those who have 



not, resulting in tasks being more likely to be acknowledged and performed (48). A 

systematic review of MDT training in obstetric emergencies identified improved 

communication in three studies (including two randomised-controlled trials) (6, 43, 50). 

Suboptimal communication and undirected commands are more likely to result in errors, and 

therefore there is potential that better non-technical training (i.e. non-clinical focussed 

simulation) could translate into improved safety (48). It would be beneficial to improve 

communication between staff immediately present at the time of PPH, as well as those 

recruited to aid management such as anaesthetists and haematologists. More work is 

required to ascertain the optimum combination of clinical and non-clinical elements of a 

training programme which are required to improve long-term outcomes. 

Teamwork 

Teamwork is defined as a combined effort by a group to achieve a common goal (51).  

Interestingly, perception of teamwork may differ based on job role, with one survey reporting 

that fewer midwives and anaesthetists describe good teamwork in their units compared to 

obstetricians (37-39% vs. 52-62%) (52). In a study of the simulated management of 

eclampsia, using administration of magnesium sulfate as a surrogate endpoint for clinical 

efficacy, the researchers found that teams with higher ‘teamwork’ scores were more efficient 

and had better clinical conduct (53). Similarly, a statistically significant improvement in team 

performance was identified by a Dutch study of 24 maternity units after simulation training of 

amniotic fluid embolism and shoulder dystocia (54). It would be useful to generate a 

surrogate endpoint for PPH management, for instance time to manual uterine compression 

or administration of oxytocin, in order to quantitatively verify the aspects of team working that 

are vital for improving performance.  

Key features of effective teams include sufficient knowledge and technical skills to manage 

the emergency, as well as situational awareness, strong leadership and structure 

communication. Confusion about one’s role and responsibilities within a team, coupled with 



poor communication, have been identified as contributors to adverse outcomes in the 

management of obstetric emergencies (51). Key methods of tackling these issues this 

include high quality handovers, a clear statement of each team member’s role and training, a 

summary of the current clinical situation and a leader who verbalises this information for all 

members of the team, and the mother, to hear (51, 55). There is now a drive to move away 

from individual blame and, instead, to improve team working in obstetrics (11). 

Leadership  

Lack of leadership has been identified as an issue when managing an obstetric emergency 

such as PPH. A survey of over 600 healthcare professionals in the USA revealed that up to 

two-thirds of those questioned felt that there was a lack of leadership in obstetrics (56). The 

leader can vary depending on the situation encountered and the other members of the team 

present. Factors that should be considered include technical experience, knowledge of the 

local environment and an understanding of the members of the team and their expertise 

(51). 

Seniority does not always equate to the best leader; the individual with most experience has 

been demonstrated to be the most appropriate person leading an emergency (44). A good 

leader should flatten out hierarchy so that all members of the team feel able to contribute 

(56). A key step in establishing leadership is verbalising this role, for instance saying ‘I am 

the leader’ or ‘I will lead now’. The leader should stand back from the situation so they have 

an overview of all members and actions of the team and to enable them to direct members in 

a closed-loop communication style.  

Mesinioti et al explore the enactment of leadership in obstetric emergencies and in the 

presence of a conscious patient as part of the scenario (57). They describe leadership as the 

actions of the material body as well as verbal and nonverbal communication. Spatial zones 

have been identified as clearly correlated with an assertion of leadership, that is the leader 

(often the most senior doctor) stands at the bedside and in the centre of the scenario. 



Furthermore, upon analysis of the typology of questions given by the leader (senior doctor), 

there was a clear trend in phrases used for diagnosing/assessing the situation, allocating 

tasks, setting an agenda, seeking confirmation and requesting information.  Teams which 

performed better had superior interactions between individual members of the team. PPH 

training could involve instruction of physical spaces that should be occupied by those in 

control. 

Summary 

There is a complex interplay of factors which determine the successful management of post-

partum haemorrhage and this is summarised in figure 2. The management of postpartum 

haemorrhage begins in the antenatal period. A multidisciplinary team should be involved 

early when risk factors for PPH are identified. Close monitoring during labour and delivery, 

with modification of risk factors where possible, is vital. If PPH is identified, team working is 

critical for ensuring successful management. Currently, multi-professional simulation training 

is advocated by both the RCOG and RCoA (30). Improving technical and non-technical skills 

are both strategies for better managing obstetric emergencies.   

PRACTICE POINTS 

 Rates of PPH continue to rise due to more high-risk pregnancies occurring. Early 

recognition and multidisciplinary assessment of women who are at risk is the first 

step in managing women who may experience PPH 

 Training in PPH should focus on both technical and non-technical skills; currently 

multi-professional simulation-based training is recommended  

 Ideally simulation training should involve all stakeholders, including non-clinical 

personnel 

 In-house training allows for identification of infrastructure issues and development of 

local management pathways  



 Training programmes must adopt an evidence-based approach in teaching the best 

management of PPH; this requires multi-specialty input  

RESEARCH AGENDA 

 Criteria for high risk women may need to be developed to facilitate early referral to 

other members of the MDT 

 Vital components for a training programme need to be established, particularly those 

which translate into improved clinical outcomes 

 Point-of-care testing should be evaluated for ‘real-time’ monitoring coagulopathy in 

major obstetric haemorrhage. If successful, both obstetricians and anaesthetists will 

require training in the application of this 

 Optimum uterotonics are under investigation and this may impact existing PPH 

algorithms 

MCQs 

Question 1 

When it comes to simulation-based training, identify which of the following statements are 

true or false: 

1. Closed-loop communication is better than using undirected commands 

2. A clear hierarchy is better for establishing authority and allows a leader to be in 

control  

3. The most senior member should be the leader  

4. ‘In-house’ simulation is preferable to training in a specialist simulation centre 

5. The presence of a patient-actor is beneficial in simulation training 

Answers: 1. True, 2. False, 3: False, 4. True, 5: True  

Explanation 



1. True. Closed-loop communication means using more directed commands, resulting 

in tasks being more likely to be acknowledged and performed. Suboptimal 

communication and undirected commands are more likely to result in errors. 

2. False. A good leader should flatten out hierarchy so that all members of the team feel 

able to contribute 

3. False. The best leader is usually the person with the most experience in dealing with 

that scenario, and may not always be the most senior person in the team. 

4. True. Patient safety scores are significantly higher in teams trained locally versus at a 

simulation centre 

5. True. Local ‘in-house’ training using patient-actors has been shown to be a clinically 

effective method of providing multi-professional training 

 

Question 2 

When training for managing PPH, which of the following statements are true: 

1. PPH training should be didactic for junior members of the team 

2. PPH training should only involve midwives and obstetricians  

3. PPH training should focus on the acute actions needed in an emergency scenario 

4. Improving maternal satisfaction is an important factor when designing a training 

programme 

5. Anaesthetists require specialist PPH training separate to other specialties  

Answers: 1. False, 2. False, 3: False, 4. True, 5. False 

Explanation 

1. False. Simulation training is beneficial at all levels in the multidisciplinary team and 

should involve members with different skillsets and knowledge 



2. False. PPH training should ideally involve clinical and nonclinical staff, including 

obstetricians, midwives, anaesthetists and haematologists 

3. False. PPH training should aim to advise on risk factors and modifiable factors that 

can be identified in the antenatal period, as well as the acute actions that can be 

undertaken in the event of an emergency 

4. True. Improving maternal satisfaction is important as it reduces chances of litigation  

and improves the woman’s experience of labour. 

5. False. The RCoA recommends multidisciplinary training with members of the 

maternity team who may be involved in managing PPH 
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FIGURE LEGENDS 

Table 1: Risk factors for PPH (Adapted from RCOG PPH Guidance (19)) 

Figure 1: Patient-centred outcomes for prevention and management of PPH (37) 

Figure 2: A schematic of the patient-centred approach to design a training programme for the 

management of PPH 

 

 

 

 

 

 

 

 

 



 

RISK FACTOR OR (95% CI) 

TONE 

Multiple pregnancy 3.30 (1.00 - 10.60) (58) 
4.70 (2.40 - 9.10) (59) 

Previous PPH 3.60 (1.20 - 10.20) (58) 

Fetal macrosomia 2.11 (1.62 - 2.76) (60) 
2.40 (1.90 - 2.90) (59) 

Failure to progress in second stage 3.40 (2.40 - 4.70) (61) 
1.90 (1.20 - 2.90) (62) 

Prolonged third stage 7.60 (4.20 - 13.50) (58) 

General anaesthesia 2.90 (1.90 - 4.50) (62) 
 

THROMBIN 

Pre-eclampsia 5.00 (3.00 - 8.50) (58) 
2.20 (1.30 - 3.70) (62) 
 

TRAUMA 

Episiotomy 4.70 (2.60 - 8.40) (58) 
2.18 (1.68 - 2.76) (60) 
1.70 (1.20 - 2.50) (59) 
 

Perineal laceration 1.40 (1.04 - 1.87) (60) 
2.40 (2.00 - 2.80) (61) 
1.70 (1.10 - 2.50) (59) 
 

TISSUE 

Retained placenta 7.83 (3.78 - 16.22) (60) 
3.50 (2.10 - 5.80) (61) 
6.00 (3.50 - 10.40) (59) 

Placenta accreta 3.30 (1.70 - 6.40) (61) 
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