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Abstract

Background—Checklists can optimize team performance during medical crises. However, there 

has been limited examination of checklist use during obstetric crises. In this simulation study we 

exposed multidisciplinary teams to checklist training to evaluate checklist use and team 

performance during a severe postpartum hemorrhage.

Methods—Fourteen multidisciplinary teams participated in a postpartum hemorrhage simulation 

occurring after vaginal delivery. Before participating, each team received checklist training. The 

primary study outcome was whether each team used the checklist during the simulation. 

Secondary outcomes were the times taken to activate our institution-specific massive transfusion 

protocol and commence red blood cell transfusion, and whether a designated checklist reader was 

used.

Results—The majority of teams (12/14 (86%)) used the checklist. Red blood cell transfusion 

was administered by all teams. The median [IQR] times taken to activate the massive transfusion 

protocol and transfuse red blood cells were 5 min 14 s [3:23–6:43] and 14 min 40 s [12:56–17:28], 

respectively. A designated checklist reader was used by 7/12 (58%) teams that used the checklist. 

Among teams that used a checklist with versus without a designated reader, we observed no 

differences in the times to activate the massive transfusion protocol or to commence red blood cell 

transfusion (P>0.05).

Conclusions—Although checklist training was effective in promoting checklist use, 

multidisciplinary teams varied in their scope of checklist use during a postpartum hemorrhage 

simulation. Future studies are required to determine whether structured checklist training can 

result in more standardized checklist use during a postpartum hemorrhage.
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Introduction

Postpartum hemorrhage (PPH) remains a leading cause of maternal morbidity and 

mortality.1–3 Despite advances in medical and obstetric management, rates of PPH in the 

USA and other well-resourced countries have increased in recent years.4–6 Consequently, 

system-wide approaches and protocols have been recommended to improve how obstetric 

care providers identify and manage PPH.7

There is growing awareness of the importance of checklists for assisting providers during 

medical crises. Studies have shown that providers are more likely to adhere to recommended 

procedures during critical phases of medical emergencies when using checklists or cognitive 

aids.8–12 Simulation training and checklist use offer the prospect of improving how 

multidisciplinary teams manage obstetric crises. However, the impact of checklists on 

multidisciplinary team performance during simulations of PPH has not been investigated.

In this prospective observational study, we exposed 14 multidisciplinary teams to checklist 

training to evaluate checklist use and team performance during a simulation of major PPH 

post-vaginal delivery.

Methods

This prospective observational study was approved as exempt by Stanford University 

Institutional Review Board. The study was performed on the labor and delivery unit at a 

tertiary obstetric center (Lucile Packard Children’s Hospital, Stanford, California) over a 

four-month period in 2013. Fourteen multidisciplinary teams were studied: each team 

consisted of seven to 10 participants which included two obstetricians (attendings, fellows, 

and residents), one anesthesiologist (resident), three to five labor and delivery nurses and 

one to two operating room (OR) technicians. The teams encountered the same scenario of a 

patient with atonic PPH following vaginal delivery. Participants were naïve to the scenario 

before performing each simulation.

For the design of the checklist the authors reviewed PPH guidelines from recognized 

obstetric bodies (American College of Obstetricians and Gynecologists (ACOG) and the 

Royal College of Obstetricians and Gynaecologists), relevant papers from the literature and 

our institutional PPH protocol.13–15 The final action items for the checklist were selected by 

consensus by all authors. The checklist was available for participants’ use during 

simulations (Fig. 1). Fifteen key tasks were identified for inclusion on the PPH checklist 

which included clinical, communication, and systems-based aspects of management. The 

items were separated into three boxes to enable easier use of the checklist, which is a 

common challenge in checklist design. At the time of the study PPH checklists were not 

being used for clinical care on our labor and delivery unit. Anesthesia residents had prior 

experience with checklists in other anesthesia domains; however, other participants had 

minimal or zero experience using checklists.

All 14 teams underwent standardized educational training immediately before each 

simulation. Each training session lasted 15 min and comprised two parts. Each simulation 

was overseen by an expert in obstetric simulation (GH, KD, SL) with at least 10 years of 
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experience in simulation training. The first part was didactic training in which participants 

viewed a slide presentation with an oral presentation by an expert in obstetric simulation 

training (GH, SL). During the oral presentation, the benefits of using a checklist were 

discussed. It was explained to each team that a checklist could be used to initiate tasks (in a 

prospective manner) or verify task completion (in a retrospective manner). Teams were able 

to use either approach. Trainers advised teams to designate a participant to be a checklist 

reader who assisted the team leader by reading out-loud tasks on the checklist and verifying 

completion of each.9 The second part of the training session was hands-on checklist training. 

For training purposes, a checklist for managing shoulder dystocia was used which was 

formatted in a similar style to the PPH checklist.

The scenario consisted of a severe PPH (1500 mL blood loss) due to refractory uterine atony 

in a primiparous 18-year-old patient who had undergone a spontaneous vaginal delivery. 

The patient became tachycardic and hypotensive consistent with hemorrhagic shock. All 

simulations were performed on the labor and delivery unit. We used a hybrid mannequin 

(MamaNatalie Birthing Simulator; Laerdal, Wappingers Falls, NY, USA) for simulations in 

the labor room. A high-fidelity mannequin (NOELLE Maternal and Neonatal Birthing 

Simulator S550; Gaumard Scientific, Miami, FL, USA) was used for simulations in the OR. 

All simulations were videotaped. None of the teams received information about the PPH 

simulation before starting the simulation.

Before each simulation, instructors informed each team that a checklist would be available 

in the labor room. However, none of the teams received or viewed the actual PPH checklist 

before the simulation. After being introduced to the scenario, teams were expected to 

manage ongoing blood loss in a hemodynamically unstable patient. Key management tasks 

were: activation of the institutional massive transfusion protocol (MTP) and transfusion of 

red blood cells (RBC) via a rapid infuser (Belmont Rapid Infuser; Belmont Instrument 

Corp., Billerica, MA, USA). The simulation was stopped when each team completed all 15 

tasks on the checklist, or when 20 min had elapsed (if <15 tasks were completed). During 

each simulation checklist use was not enforced and the choice to use the checklist was at the 

discretion of each team. A study investigator not involved in the simulation recorded the 

times to complete key events. Before each simulation, participants were not informed that 

key events were timed. These times were verified by a second investigator who reviewed 

videos of each simulation. After each simulation all participants were asked to complete a 

survey related to the use of checklists. Questions required a yes/no answer or an answer 

based on an ordinal scale (1=poor, 5=excellent). Survey questions are presented in the 

Appendix.

The primary study outcome was the use of the PPH checklist (yes/no). Secondary outcomes 

included: times to administer a second-line uterotonic, activate the MTP, and commence 

RBC transfusion; and the order and number of checklist tasks completed. Time zero for 

these interventions was taken from the end of the third stage of labor. If teams completed all 

15 checklist tasks, the time to complete all tasks was recorded. We also evaluated whether 

each team used the checklist intermittently or continuously (determined by the study 

investigator), the location (labor room or OR) when the checklist was first used, and if a 

checklist reader was used by each team. A reader is a designated person who reads tasks out-
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loud from the checklist to the team leader. A reader can decrease task saturation experienced 

by the team leader thereby increasing the likelihood that all critical tasks are completed.9

Statistical analysis

For this observational study, we used a convenience sample size comprising 14 teams. 

Continuous data are presented as mean ± standard deviation (SD) or median [interquartile 

range] and categorical data are presented as percentages. For groups that used and did not 

use a checklist reader, we compared the times to administer a second-line uterotonic, 

activate the MTP, and administer RBC using the Mann–Whitney U test. Statistical analyses 

were performed using IBM SPSS Version 20.0 for Windows statistical package (IBM, 

Armonk, NY, USA).

Results

Data on checklist use are presented in Table 1. The majority of teams (12/14 (86%)) used 

the checklist during the simulation (50% intermittently and 50% continuously). Secondary 

outcomes are presented in Table 1. All teams administered a second-line uterotonic 

medication with a median time of 3 min 28 s [IQR 2:45–3:42]. The median time taken to 

activate the MTP was 5 min 14 s [IQR 3:23–6:43]. Red blood cell transfusions were 

administered by all teams and the median time to commence RBC transfusion was 14 min 

40 s [IQR 12:56–17:28]. The time to commence transfusion included a 5 min period 

designated for transportation of the MTP blood products from the transfusion department to 

the labor and delivery unit. Eight teams completed all 15 tasks on the checklist within 20 

min; all eight of these teams used the checklist (four teams with and four teams without a 

checklist reader).

The order of checklist task completion varied considerably among teams (Table 2). Of the 

12 teams that used the checklist, a checklist reader was used by seven (58%) teams. Among 

teams that used a checklist with versus without a checklist reader, we observed no 

significant differences in the times to administer a second-line uterotonic (P=0.94), activate 

the MTP (P=0.81), and commence RBC transfusion (P=0.81) between teams (data not 

presented). Requests to use the checklist were made by the obstetrician in 3/12 (25%) teams 

and by nursing staff in 9/12 (75%) teams. Most teams (10/12 (83%)) requested the checklist 

whilst in the labor room. Only 2/12 (17%) teams requested the checklist after transfer to the 

OR. Six teams used the checklist in a prospective manner to complete tasks in the order 

presented on the checklist. Six teams used it in a retrospective manner to verify completion 

of tasks performed by the team.

All 114 participants completed the checklist survey. Data from the survey are presented in 

Tables 3 and 4.

Discussion

In this prospective observational study we examined multidisciplinary team performance 

after checklist training during a simulation of severe PPH post-vaginal delivery. The 

majority of teams used the checklist and all teams initiated RBC transfusion within 20 min 
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of PPH onset. Despite pre-simulation checklist training, teams varied in how they used the 

checklists during the actual simulations. The findings of this simulation study suggest that 

multidisciplinary teams are receptive to using checklists for PPH management; however, 

further research is needed to examine how teams can effectively use checklists during a 

PPH.

In obstetrics, patient safety checklists have been promoted as an important tool for 

improving perinatal care and reducing maternal and neonatal mortality. The World Health 

Organization has developed a 29-item checklist to promote the delivery of key maternal and 

perinatal care practices.16 Furthermore, ACOG has developed a number of patient safety 

checklists in obstetrics including a checklist for managing PPH post-vaginal delivery.13 

With efforts being focused on system-wide approaches to lower rates of maternal morbidity 

and mortality in the USA, it is likely that hospital administrators and physicians will be 

expected to integrate checklists into institutional protocols.17 However, it has been unclear 

whether obstetric care providers are receptive to checklist training and whether they are able 

to use checklists in a consistent, effective and time-efficient manner.

In our study, checklists were used by the majority of teams in the management of PPH. As 

checklists were not in clinical use at the time of the study, this finding suggests that, after 

checklist training, care providers are receptive to modifying established team-based 

approaches to PPH management. This finding has clinical relevance as there is growing 

appreciation that physicians’ use of checklists can improve standardization of care and 

teamwork during crisis scenarios. In simulation studies of intraoperative emergencies, 

failure to adhere to lifesaving procedures was less common among teams using crisis 

checklists compared to teams without access to checklists.8,18 Other simulation studies in 

anesthesia indicate that checklists or cognitive aids can improve how trainees manage rare 

but life-threatening anesthetic emergencies, such as local anesthetic systemic toxicity and 

malignant hyperthermia.11,12

Despite the high rate of checklist use in our study, 2/14 teams did not use the checklist. In 

the post-simulation survey the most common explanations for not using the checklist were: 

“no-one mentioned it during the drill” and “it was not requested by the team leader”. These 

observations suggest that, despite training, a minority of providers have entrenched opinions 

and approaches to obstetric crises management. It is likely that a shift in medical culture 

would be needed to encourage all providers to use checklists during obstetric crises.8

Despite pre-simulation checklist training, the use of a checklist reader by teams was 

inconsistent. Based on recent literature, a designated checklist reader can improve team 

performance during medical events.9,19 Ideally, a checklist reader should be an experienced 

member of medical or nursing staff who is familiar with the tasks and task-order on the 

checklist.10 However, we did not observe differences in the times for second-line uterotonic 

use, MTP activation, and RBC transfusion between teams with versus without a checklist 

reader. These subgroups were small which limits data inference; thus, more research is 

needed to evaluate how obstetric teams use checklist readers during obstetric crises. We also 

observed other variations in how teams used checklists. Half the teams used the checklist 

prospectively (in a “call/do” manner) with the remaining half using it retrospectively (in a 
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“do/verify” manner). The order of task completion varied markedly between teams. Overall, 

these findings suggest that regular checklist training may be needed to standardize how 

teams use checklists during obstetric crises.

Task completion also varied between teams. Despite all teams activating the MTP and 

transfusing RBC, 14% of teams did not administer oxygen/vasopressors or discuss the 

management plan. Poor team organization and task assignment have also been reported in a 

previous simulation study of how physicians perform during simulated obstetric 

emergencies, including PPH.20 These observations exemplify the importance of effective 

communication among care providers during obstetric crises. With communication failure 

recognized as the root cause of many sentinel events on the labor unit,21 periodic training to 

improve and maintain effective communication between providers should be encouraged.22

The results of our post-course survey suggest that participants highly rated the checklist 

training. Participants also indicated that the checklist improved team performance. More 

research is needed to determine the best educational approaches for effective training of 

interdisciplinary teams, taking into account both subjective and objective measures of team 

performance. Goldhaber-Fiebert et al. have recommended a four-element framework for 

implementing crisis checklists.23 The four elements are: (1) create (or customize) the 

checklist; (2) familiarize providers in using checklists effectively; (3) use checklists in 

clinical practice; and (4) integrate into a hospital’s safety culture. In keeping with these 

elements and subsequent to the drill, we have created a simplified checklist for our labor and 

delivery unit which incorporates fundamental tasks that require completion during the early 

stages of PPH (Fig. 2). This simplified checklist is currently in clinical use on our labor and 

delivery unit.

There are a number of study limitations. Our study did not include a control group and 

therefore it is unclear whether team performance and checklist use would have differed for 

teams not exposed to checklist training or access. We did not collect data on the total 

number of prior obstetric simulations or the degree of simulation training that each 

participant had experienced. We did not assess whether all participants had participated in 

simulation with other members of the same team. Due to the short time-window (four 

months) for scheduling the simulations, in tandem with the restricted availability of all 

participants and trainers, it was not possible to construct teams with similar levels of 

simulation training or experience. Therefore, variations in team performance may have been 

influenced by these factors. However, the different levels of clinical experience and 

simulation training of participants in each team may reflect those of staff members on any 

given shift on our labor and delivery unit. We were unable to compare provider-level 

performances within teams, but the provider mix (obstetrician, anesthesiologist, nurses and 

technicians) in each team was deemed to be similar to a team that typically responds to a 

major PPH at our hospital. We cannot rule out a Hawthorne effect, therefore our data may 

not accurately reflect true multidisciplinary team performance during obstetric crises. 

Despite these limitations, high-fidelity simulation has become an accepted part of medical 

practice for training providers to deal with medical emergencies,24 and simulation studies 

have demonstrated face validity and initial construct validity.25–29 We believe that our 

findings may be comparable to other tertiary care obstetric centers. Although a team of 
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experienced physicians developed the checklist, the checklist did not undergo validation 

testing. Nonetheless, we believe that the components of our checklist may be applicable to 

current obstetric and anesthetic practices for managing severe PPH post-vaginal delivery in 

tertiary care obstetric centers. Lastly, our outcomes were based on surrogate measures; 

therefore, we cannot comment on whether simulation training with checklists improves 

perinatal outcomes. However, prior research has shown improvements in neonatal and 

maternal outcomes through the use of simulation training for obstetric emergencies, 

including PPH.30

Our findings suggest that multidisciplinary teams are receptive to checklist training and may 

adopt checklists whilst managing patients with severe PPH. However, there may be marked 

variability in how teams use checklists during these events. Future studies are required to 

determine whether regular structured training can result in more standardized checklist use 

during obstetric crises. Furthermore comparative-effectiveness research is needed to 

evaluate whether the availability and use of checklists and simulation training can improve 

maternal and perinatal outcomes compared to current standard-of-care approaches.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

We would like to thank the following individuals for their contribution to this study: Kim Harney and Priya Hegde 
(Stanford University School of Medicine); and Andrea Puck, Ana Morales Clark and Lorena Ramirez, (Lucile 
Packard Children’s Hospital, Stanford).

Disclosure

This study was financially supported by the Department of Anesthesiology, Perioperative and Pain Medicine, 
Stanford University School of Medicine. AJB is supported by an award from the Eunice Kennedy Shriver National 
Institute of Child Health and Human Development (1K23HD070972).

References

1. Knight, M.; Kenyon, S.; Brocklehurst, P.; Neilson, J.; Shakespeare, J.; Kurinczuk, JJ. Saving Lives, 
Improving Mothers’ Care – Lessons learned to inform future maternity care from the UK and 
Ireland Confidential Enquiries into Maternal Deaths and Morbidity 2009–12. MBRRACE UK 
National Perinatal Epidemiology Unit, University of Oxford; 2014. https://www.npeu.ox.ac.uk/
mbrrace-uk/reports [[accessed August 2015]]

2. Berg CJ, Callaghan WM, Syverson C, Henderson Z. Pregnancy-related mortality in the United 
States, 1998 to 2005. Obstet Gynecol. 2010; 116:1302–1309. [PubMed: 21099595] 

3. Creanga A, Berg C, Syverson C, Seed K, Bruce F, Callaghan W. Pregnancy-related mortality in the 
United States, 2006–2010. Obstet Gynecol. 2015; 125:5–12. [PubMed: 25560097] 

4. Bateman BT, Berman MF, Riley LE, Leffert LR. The epidemiology of postpartum hemorrhage in a 
large, nationwide sample of deliveries. Anesth Analg. 2010; 110:1368–1373. [PubMed: 20237047] 

5. Knight M, Callaghan WM, Berg C, et al. Trends in postpartum hemorrhage in high resource 
countries: a review and recommendations from the International Postpartum Hemorrhage 
Collaborative Group. BMC Pregnancy Childbirth. 2009; 9:55. [PubMed: 19943928] 

6. Callaghan WM, Kuklina EV, Berg CJ. Trends in postpartum hemorrhage: United States, 1994–
2006. Am J Obstet Gynecol. 2010; 202(353):e351–e356.

Hilton et al. Page 7

Int J Obstet Anesth. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.npeu.ox.ac.uk/mbrrace-uk/reports
https://www.npeu.ox.ac.uk/mbrrace-uk/reports


7. Preventing Maternal Death, Sentinel Event Alert. [[accessed August 2015]] The Joint Commission. 
2010. http://www.jointcommission.org/sentinel_event_alert_issue_44_preventing_maternal_death/

8. Arriaga AF, Bader AM, Wong JM, et al. Simulation-based trial of surgical-crisis checklists. N Engl 
J Med. 2013; 368:246–253. [PubMed: 23323901] 

9. Burden AR, Carr ZJ, Staman GW, Littman JJ, Torjman MC. Does every code need a “reader?” 
improvement of rare event management with a cognitive aid “reader” during a simulated 
emergency: a pilot study. Simul Healthc. 2012; 7:1–9. [PubMed: 22113440] 

10. Gaba DM. Perioperative cognitive aids in anesthesia: what, who, how, and why bother? Anesth 
Analg. 2013; 117:1033–1036. [PubMed: 24149497] 

11. Harrison TK, Manser T, Howard SK, Gaba DM. Use of cognitive aids in a simulated anesthetic 
crisis. Anesth Analg. 2006; 103:551–556. [PubMed: 16931660] 

12. Neal JM, Hsiung RL, Mulroy MF, Halpern BB, Dragnich AD, Slee AE. ASRA checklist improves 
trainee performance during a simulated episode of local anesthetic systemic toxicity. Reg Anesth 
Pain Med. 2012; 37:8–15. [PubMed: 22157743] 

13. Postpartum hemorrhage from vaginal delivery. Patient Safety Checklist. Obstet Gynecol. 2013; 
121(10):1151–1152.

14. Gutierrez MC, Goodnough LT, Druzin M, Butwick AJ. Postpartum hemorrhage treated with a 
massive transfusion protocol at a tertiary obstetric center: a retrospective study. Int J Obstet 
Anesth. 2012; 21:230–235. [PubMed: 22647592] 

15. Royal College of Obstetricians and Gynaecologists. [[accessed November 2014]] Prevention and 
management of postpartum haemorrhage. Green-top Guideline. https://www.rcog.org.uk/
globalassets/documents/guidelines/gt52postpartumhaemorrhage0411.pdf

16. Spector JM, Lashoher A, Agrawal P, et al. Designing the WHO Safe Childbirth Checklist program 
to improve quality of care at childbirth. Int J Gynaecol Obstet. 2013; 122:164–168. [PubMed: 
23742897] 

17. D’Alton ME, Main EK, Menard MK, Levy BS. The National Partnership for Maternal Safety. 
Obstet Gynecol. 2014; 123:973–977. [PubMed: 24785848] 

18. Driskell JE, Salas E, Johnston J. Does stress lead to a loss of team perspective? Group Dyn. 1999; 
3:291–302.

19. Ranganathan P, Phillips JH, Attaallah AF, Vallejo MC. The use of cognitive aid checklist leading 
to successful treatment of malignant hyperthermia in an infant undergoing cranioplasty. Anesth 
Analg. 2014; 118:1387. [PubMed: 24842184] 

20. Maslovitz S, Barkai G, Lessing JB, Ziv A, Many A. Recurrent obstetric management mistakes 
identified by simulation. Obstet Gynecol. 2007; 109:1295–1300. [PubMed: 17540800] 

21. [[accessed August 2015]] Preventing Infant Death and Injury During Delivery. Sentinel Event 
Alert. The Joint Commission. 2004. http://www.jointcommission.org/
sentinel_event_alert_issue_30_preventing_in-fant_death_and_injury_during_delivery/

22. Siassakos D, Bristowe K, Hambly H, et al. Team communication with patient actors: findings from 
a multisite simulation study. Simul Healthc. 2011; 6:143–149. [PubMed: 21646983] 

23. Goldhaber-Fiebert SN, Howard SK. Implementing emergency manuals: can cognitive aids help 
translate best practices for patient care during acute events? Anesth Analg. 2013; 117:1149–1161. 
[PubMed: 24108251] 

24. Sundar E, Sundar S, Pawlowski J, Blum R, Feinstein D, Pratt S. Crew resource management and 
team training. Anesthesiol Clin. 2007; 25:283–300. [PubMed: 17574191] 

25. Siu LW, Boet S, Borges BC, et al. High-fidelity simulation demonstrates the influence of 
anesthesiologists’ age and years from residency on emergency cricothyroidotomy skills. Anesth 
Analg. 2010; 111:955–960. [PubMed: 20736429] 

26. Murray DJ, Boulet JR, Avidan M, et al. Performance of residents and anesthesiologists in a 
simulation-based skill assessment. Anesthesiology. 2007; 107:705–713. [PubMed: 18073544] 

27. Kim J, Neilipovitz D, Cardinal P, Chiu M, Clinch J. A pilot study using high-fidelity simulation to 
formally evaluate performance in the resuscitation of critically ill patients: The University of 
Ottawa Critical Care Medicine, High-Fidelity Simulation, and Crisis Resource Management I 
Study. Crit Care Med. 2006; 34:2167–2174. [PubMed: 16775567] 

Hilton et al. Page 8

Int J Obstet Anesth. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.jointcommission.org/sentinel_event_alert_issue_44_preventing_maternal_death/
https://www.rcog.org.uk/globalassets/documents/guidelines/gt52postpartumhaemorrhage0411.pdf
https://www.rcog.org.uk/globalassets/documents/guidelines/gt52postpartumhaemorrhage0411.pdf
http://www.jointcommission.org/sentinel_event_alert_issue_30_preventing_in-fant_death_and_injury_during_delivery/
http://www.jointcommission.org/sentinel_event_alert_issue_30_preventing_in-fant_death_and_injury_during_delivery/


28. Gaba DM, Howard SK, Flanagan B, Smith BE, Fish KJ, Botney R. Assessment of clinical 
performance during simulated crises using both technical and behavioral ratings. Anesthesiology. 
1998; 89:8–18. [PubMed: 9667288] 

29. Moorthy K, Munz Y, Forrest D, et al. Surgical crisis management skills training and assessment: a 
simulation[corrected]-based approach to enhancing operating room performance. Ann Surg. 2006; 
244:139–147. [PubMed: 16794399] 

30. Draycott T, Sibanda T, Owen L, et al. Does training in obstetric emergencies improve neonatal 
outcome? BJOG. 2006; 113:177–182. [PubMed: 16411995] 

Hilton et al. Page 9

Int J Obstet Anesth. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 1. 
Postpartum hemorrhage checklist used during the drill. BP: blood pressure; HR: heart rate; 

Sats: oxygen saturation; RR: respiratory rate; PPH: postpartum hemorrhage; POC: products 

of conception; RSN: resource staff nurse; MTP: massive transfusion protocol; IV: 

intravenous; CBC: complete blood count; OR: operating room; D+C: dilation and curettage
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Fig. 2. 
Checklist for initial management of postpartum hemorrhage (in current clinical use, at the 

time of manuscript preparation). PPH: postpartum hemorrhage; OB: obstetric; IV: 

intravenous; OR: operating room; IR: interventional radiology; TEG: thromboelastography; 

ABG: arterial blood gas; CBC: complete blood count; PT: prothrombin time; PTT: partial 

thromboplastin time; INR: international normalized ratio; Ca: calcium; QBL: quantification 

of blood loss; MTP: massive transfusion protocol; FFP: fresh frozen plasma
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Table 1

Data for critical task completion during the postpartum hemorrhage simulation

Critical Tasks Time (min:s) Teams Completing Task

Use of checklist during simulation 12 (86%)

Administration of a 2nd-line uterotonic 3:28 [2:45–3:42; 0:54–4:10] 14 (100%)

Time to activation of the MTP 5:14 [3:23–6:43; 1:44–9:55] 14 (100%)

Time to RBC transfusion 14:40 [12:56–17:28; 10:48–19:20] 14 (100%)

Completion of 15-point checklist* 14:30 [12:01–17:52; 10:20–19:08] 8/12 (67%)

Data are median [IQR; range] and number (%).

MTP: massive transfusion protocol; RBC: red blood cells.

*
Within 20 min of scenario start.

Int J Obstet Anesth. Author manuscript; available in PMC 2017 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hilton et al. Page 13

T
ab

le
 2

M
an

ag
em

en
t t

as
ks

 c
om

pl
et

ed
 b

y 
te

am
s 

du
ri

ng
 th

e 
po

st
pa

rt
um

 h
em

or
rh

ag
e 

si
m

ul
at

io
n

M
an

ag
em

en
t 

T
as

k
O

rd
er

 o
f 

ta
sk

 c
om

pl
et

io
n

1s
t

2n
d

3r
d

4t
h

5t
h

6t
h

7t
h

8t
h

9t
h

10
th

11
th

12
th

13
th

14
th

15
th

N
ot

 d
on

e

U
te

ri
ne

 m
as

sa
ge

14
 (

10
0%

)

In
cr

ea
se

 o
xy

to
ci

n 
ad

m
in

is
tr

at
io

n
6 

(4
3%

)
4 

(2
9%

)
2 

(1
4%

)
2 

(1
4%

)

In
cr

ea
se

 r
at

e 
of

 in
tr

av
en

ou
s 

fl
ui

ds
1 

(7
%

)
5 

(3
6%

)
1 

(7
%

)
1 

(7
%

)
2 

(1
4%

)
3 

(2
2%

)
1 

(7
%

)

H
ig

h-
fl

ow
 o

xy
ge

n
2 

(1
4%

)
3 

(2
1%

)
1 

(7
%

)
2 

(1
4%

)
2 

(1
4%

)
1 

(7
%

)
3 

(2
1%

)

C
he

ck
 v

ita
l s

ig
ns

5 
(3

6%
)

1 
(7

%
)

1 
(7

%
)

2 
(1

4%
)

2 
(1

4%
)

1 
(7

%
)

1 
(7

%
)

1 
(7

%
)

C
on

si
de

r 
PP

H
 c

au
se

s
2 

(1
4%

)
2 

(1
4%

)
2 

(1
4%

)
2 

(1
4%

)
2 

(1
4%

)
2 

(1
4%

)
2 

(1
4%

)

E
m

pt
y 

bl
ad

de
r

1 
(7

%
)

1 
(7

%
)

1 
(7

%
)

1 
(7

%
)

4 
(2

9%
)

1 
(7

%
)

3 
(2

1%
)

2 
(1

4%
)

A
dm

in
is

te
r 

se
co

nd
-l

in
e 

ut
er

ot
on

ic
1 

(7
%

)
2 

(1
4%

)
4 

(2
9%

)
2 

(1
4%

)
3 

(2
1%

)
2 

(1
4%

)

C
al

l f
or

 h
el

p
1 

(7
%

)
3 

(2
1%

)
2 

(1
4%

)
3 

(2
1%

)
1 

(7
%

)
1 

(7
%

)
1 

(7
%

)
1 

(7
%

)
1 

(7
%

)

A
ct

iv
at

e 
M

T
P

1 
(7

%
)

1 
(7

%
)

1 
(7

%
)

2 
(1

4%
)

1 
(7

%
)

2 
(1

4%
)

1 
(7

%
)

3 
(2

1%
)

2 
(1

4%
)

Pl
ac

e 
se

co
nd

 la
rg

e-
bo

re
 in

tr
av

en
ou

s 
ca

th
et

er
2 

(1
4%

)
1 

(7
%

)
4 

(2
9%

)
1 

(7
%

)
2 

(1
4%

)
2 

(1
4%

)
1 

(7
%

)
1 

(7
%

)

Se
nd

 la
bo

ra
to

ry
 te

st
s

1 
(7

%
)

2 
(1

4%
)

2 
(1

4%
)

2 
(1

4%
)

4 
(2

9%
)

3 
(2

1%
)

D
is

cu
ss

 m
an

ag
em

en
t p

la
n 

w
ith

 te
am

1 
(7

%
)

1 
(7

%
)

1 
(7

%
)

1 
(7

%
)

1 
(7

%
)

4 
(2

9%
)

3 
(2

1%
)

2 
(1

4%
)

C
on

si
de

r 
tr

an
sf

er
 to

 o
pe

ra
tin

g 
ro

om
2 

(1
4%

)
2 

(1
4%

)
1 

(7
%

)
1 

(7
%

)
4 

(2
9%

)
2 

(1
4%

)
2 

(1
4%

)

A
dm

in
is

te
r 

va
so

pr
es

so
rs

1 
(7

%
)

2 
(1

4%
)

1 
(7

%
)

4 
(2

9%
)

2 
(1

4%
)

2 
(1

4%
)

2 
(1

4%
)

D
at

a 
ar

e 
m

ea
n 

(%
) 

PP
H

: p
os

tp
ar

tu
m

 h
em

or
rh

ag
e;

 M
T

P:
 m

as
si

ve
 tr

an
sf

us
io

n 
pr

ot
oc

ol
.

Int J Obstet Anesth. Author manuscript; available in PMC 2017 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hilton et al. Page 14

Table 3

Participants’ responses to post-simulation survey

Number of responses 5-point Likert scores

The checklist training that I received before the simulation helped
me understand how to effectively use a checklist

91 4 [4–5]

For the simulation I just experienced, the checklist was useful 88 4 [4–4.5]

Having someone reading the checklist aloud is helpful 80 4 [4–5]

Using the checklist helped our team accomplish the tasks
that needed to be done

88 4 [4–5]

The layout of the checklist was easy to follow 83 4 [4–5]

I found the checklist helped our team organize and more rapidly
treat the clinical problem

87 4 [3–5]

Data are number and median [IQR].
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Table 4

Participants’ responses to checklist use

What were the barriers to more effective checklist use by your team? (n=114)

    Unfamiliarity with the checklist or practice using it 55 (48%)

    It would have been helpful if an extra person were pre-assigned as the ‘reader’ 51 (45%)

    Remembering to use it to double-check after we did everything that we could remember 24 (21%)

    None, we used the checklist without any barriers 14 (12%)

    Location 14 (12%)

    Time taken to read the relevant information 13 (11%)

    Layout or design 3 (3%)

    Concern for what others might think about using it 0

If your team did not use the checklist, this was because: (n=16)

    No one mentioned it 9 (56%)

    It was not requested by the team leader 8 (50%)

    No one was available to read it 6 (38%)

    Other: a) forgot, b) who to initiate it, c) availability 6 (38%)

    We felt comfortable enough that a checklist was not needed 1 (6%)

    We felt a checklist would distract or slow us down 1 (6%)

    We were not able to access the information quickly enough 1 (6%)

A checklist would be useful for the following obstetric event(s): (n=114)

    Maternal cardiac arrest 106 (93%)

    Eclamptic seizure 101 (89%)

    Local anesthetic systemic toxicity 88 (77%)

    Shoulder dystocia 86 (75%)

    Uterine inversion 84 (74%)

    Operative vaginal delivery 78 (68%)

    Emergency cesarean delivery 71 (62%)

    Cord prolapse 71 (62%)

Data are number (%).
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