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Introduction: The Obstetric Simulation Training and Teamwork (OB-STaT) curriculum
was an in situ interprofessional program to provide standardized postpartum hemorrhage
(PPH) simulation training throughout a health system to decrease PPHmorbidity. In this study
portion, investigators hypothesized that OB-STaT would increase: (a) team member knowl-
edge in diagnosis and management of PPH, (b) teamwork, (c) adherence to established
PPH protocols, and (d) patient satisfaction.
Methods: The OB-STaT was implemented at 8 US Navy hospitals between February
2018 and November 2019. Participant PPH treatment and maternal/neonatal resuscita-
tion pretraining/posttraining knowledge was assessed via an 11-item test, whereas team-
work and standardized patient assessment were rated using validated Likert-type scales:
the 15-item Clinical Teamwork Scale and 3-item Patient Perception Score, with item ranges
of 0 to 10 and 0 to 5, respectively. Local PPH protocol adherence was assessed using role-
specific checklists, with a potential maximumof 14 points (anesthesia/nursing) or 22 points
(obstetrics).
Results: Fifty-four interprofessional teams participated. Obstetricians (trainees and attend-
ings) demonstrated significantly improved knowledge test scores (8.33 ± 1.6 vs.
8.66 ± 1.5, P < 0.01). Between the 2 scenarios, overall mean Clinical Teamwork Scale
scores improved significantly for all interprofessional teams (5.82 ± 2.0 vs. 7.25 ± 1.9,
P < 0.01). Anesthesia, nursing, and obstetric subteams demonstrated significant increases
in protocol adherence as measured by critical action scores (12.28 ± 1.7 vs. 13.56 ± 1.0,
12.43 ± 1.6 vs. 13.14 ± 1.3, and 18.14 ± 2.7 vs. 19.56 ± 2.1 respectively, all P <0.02).
Although overall standardized patient satisfaction did not significantly improve, scores for
feeling well informed did (3.36 ± 1.0 vs. 3.76 ± 0.8, P < 0.01).
Conclusions: The OB-STaT curriculum modestly improved participants' teamwork, com-
munication, and protocol adherence during simulated PPH scenarios; OB-STaT may de-
crease PPH morbidity.
(Sim Healthcare 18:32–41, 2023)

Key Words:Medical simulation, obstetric simulation training, postpartum hemorrhage, teamwork.
Postpartum hemorrhage (PPH), a subset of obstetric hemor-
rhage, is a life-threatening, unpredictable emergency that com-
plicates 4–6% of all deliveries.1 Healthcare simulation is an in-
tegral part of obstetric hemorrhage safety programs and bun-
dles that have been associated with improved outcomes.2–4

Despite the widespread use of obstetric simulation, publica-
tions related to simulation benefits in the management of ob-
stetric hemorrhage are limited, possibly due to differences in
curriculum, simulation resources, and implementation that
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hamper system-wide policy changes.5–13 Studies examining
teamwork training for PPH did not show a benefit in reducing
composite obstetric outcomes, though hemorrhage manage-
ment improved with increased interventions for severe PPH.10

Pregnancy-related care accounts for 49% of the inpatient
care provided to female beneficiaries within the Military
Health System (MHS), with approximately 40,000 annual de-
liveries.14 Since July 2018, system-wide changes have been im-
plemented to improve care and standardize PPH treatment
Research data were derived from an approved Naval Medical Center, Portsmouth,
Virginia IRB (protocol number NMCP.2018.0001).
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across institutions in the MHS, including required participation
in semiannual simulation drills on the identification and treat-
ment of PPH.15 Recently, the Joint Commission mandated an-
nual participation in obstetric hemorrhage drills as part of its Pro-
vision of Care, Treatment and Services chapter.16With these new
Joint Commission mandates, each labor and delivery unit will
have to conduct regular simulations and will need to provide in-
formation and documentation to meet these requirements.
Those multidisciplinary drills will need to be conducted annu-
ally to assess for systems issues andmust include a team debrief.

Despite the early adoption of PPH simulation training in
the MHS,17 PPH simulation drills have not been entirely stan-
dardized in terms of scenario content, equipment, and re-
quired simulation expertise at each facility, as the geographic
locations and delivery volumes of each hospital within the
MHS vary tremendously. Prior mobile obstetric simulation
training in the military did not include anesthesia providers,
assess surgical treatment of hemorrhage, or assess standardized
patient satisfaction.17 Other published in situ interprofessional
simulation-based programs have only included a single patient
in a care environment.18,19 In the setting of an intrapartum
hemorrhage, the interprofessional team has a minimum of 2
patients—mother and fetus—and depending on the timing
of the hemorrhage, interventions to help the mother may neg-
atively impact the fetus and transitions between environments,
such as moving from the delivery room to the operating room,
aremore common. The communication challenges are also in-
creased as these teams are often ad hoc comprised of members
from multiple disciplines. In addition, leadership roles may
change across specialties during the emergency response. Hence,
teamwork is an even more critical component as the complexity
of caring for the maternal-fetal couplet in an emergency. Because
of these gaps in knowledge related to standardizing simulation
training for PPH management, we undertook this large-scale
perinatal training program to learn how to build a robust and ef-
fective training program for a large healthcare system.

The Obstetric Simulation Training and Teamwork (OB-
STaT) is an in situ simulation training program designed to
standardize in situ simulation training, reduce postpartum
hemorrhage morbidity, and improve postpartum hemorrhage
management. Because of the large scale of the OB-STaT pro-
gram, we chose to focus on teamwork and performancemetrics
during simulation at the time of the initial roll out at multiple
sites, while collecting patient outcomes data for later analysis.
The objective of this portion of the study was to determine
the impact of the OB-STaT program on team member knowl-
edge of diagnosis and management of PPH using pretest and
posttest scores, assessment of adherence to established PPH
protocols, teamwork, and standardized patient perception
scores across a nationwide healthcare system using a combina-
tion of traveling simulation experts (proctors) and local clini-
cal subject matter experts to train and debrief participants. We
hypothesized that OB-STaT would improve the following:
team member knowledge, protocol adherence, teamwork,
and patient satisfaction when caring for patients with PPH.

METHODS
The study was a prospective, multisite, cohort study conducted
from February 2018 to November 2019 at 8 US Navy military
Vol. 18, Number 1, February 2023
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treatment facilities (MTFs) within the continental United
States that provided delivery services. The study was approved
by the institutional review board at the Naval Medical Center
Portsmouth, with all participants providing informed consent,
and the study was conducted according to the US Federal Pol-
icy for the Protection of Human Subjects. The OB-STaT sim-
ulation program replaced mandatory semiannual simulation
drills required by the MHS before its roll out; thus, participa-
tion in the simulation scenarios and training was required.
However, participation in the study was voluntary. Subjects
could refuse to participate by opting out of study instruments
at the time of OB-STaT training. Clinicians who participated
in OB-STaT simulation training but declined to participate
in the study underwent the same training as those who en-
rolled into the study.

Components of the OB-STaT Program
The OB-STaT program was designed to teach the com-

plex and diverse skills necessary to effectively manage other
emergencies (Text, Supplemental Digital Content 1, learning
objectives, http://links.lww.com/SIH/A794). The cognitive pre-
test, posttest, and 2 simulation scenarios were designed by
maternal-fetal medicine specialists (M.L., C.E.) and obstetric
simulation specialists (J.G., C.S.) with experience in creating
and validating PPH scenarios for national organizations.

The OB-STaT training program consisted of 4 phases and
required 4 hours to complete (Fig. 1). Phase 1 included con-
sent of participants, baseline knowledge test, and a prebrief
that covered the purpose of the simulation, psychological
safety, and instructions regarding the use of mannequins and
actors and that participants would be working in patient care
areas and should get, open, and use supplies as they would in
real life.20 Psychological safety was established in written
presimulation materials and reinforced during the introduction
script that read: “the simulation exercise is safe space to learn,
and all participants are intelligent, well trained and here to
improve patient care.” The knowledge pretest consisted of
an 11-item test focused on critical aspects that contributed to
a sharedmental model surrounding the identification andman-
agement of postpartum hemorrhage (Text, Supplemental Digi-
tal Content 2, knowledge test, http://links.lww.com/SIH/A795).

Phase 2 consisted of the first simulation scenario (30minutes)
that required the team to recognize a postpartum hemorrhage,
initiate management, and coordinate patient care in a safe and
effective manner (Text, Supplemental Digital Content 3, OB-
STaT instructor manual and simulation scenarios, http://
links.lww.com/SIH/A796). After the simulation, proctors fa-
cilitated a team debrief for 30 minutes using the Clinical
Teamwork Scale (CTS)21 and the critical item checklist forms
(Text, Supplemental Digital Content 4, nursing, http://links.
lww.com/SIH/A797; Text, Supplemental Digital Content 5,
OBGYN, http://links.lww.com/SIH/A798; Text, Supplemental
Digital Content 6, pediatric, http://links.lww.com/SIH/A799;
Text, Supplemental Digital Content 7, anesthesia, http://links.
lww.com/SIH/A800). During the debrief sessions, the proctors
relayed feedback provided by the standardized patient, includ-
ing scores from the Patient Perception Scale (PPS)22 and any
specific behaviors that either made her feel safe, respected, and
informed or detracted from the medical care provided. Phase
© 2022 Society for Simulation in Healthcare 33
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FIGURE 1. Timeline for the OB-STaT program.
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 on 03/28/2023
3 consisted of rotations through skills stations to become more
familiar with site-specific massive transfusion protocols and
rapid transfusion systems, neonatal resuscitation protocol, place-
ment of a uterine balloon tamponade device, uterine compres-
sion sutures and uterine artery sutures, and a review of the steps
of a peripartum hysterectomy. Each skill station was a hybrid
of hands-on task trainers and didactic instructions on the spe-
cific skills and institutional protocols, with all participants rotat-
ing through all stations. Participants then completed a second
PPH simulation scenario (Supplemental Digital Content 3,
http://links.lww.com/SIH/A796) followed by a debriefing,
and knowledge posttest and posttraining surveys (Fig. 1).

Because the intent and purpose of this training was to
practice and improve skills, no adverse actions were taken re-
lated to clinical competencies. All materials were reviewed by
the interdisciplinary research team of subject matter experts
to ensure the inclusion of each discipline's specific goals, ob-
jectives, and measures for their respective specialties.

Training Team
The obstetric proctors, all board-certified obstetricians

(J.G., M.L., C.E.), standardized ratings before study imple-
mentation by reviewing and rating videos of 7 obstetric emer-
gency simulation scenarios. These proctors then oriented the
local site subject matter experts from perinatal nursing, pediat-
rics and neonatal nursing, and anesthesiology to participate as
part of the OB-STaT team and enhance the training and
debriefing of the teams. The CTS interrater class coefficient
(ICC) between obstetric proctors initially ranged from 0.30
to 0.90 on the video review of the 7 obstetric emergency sce-
narios. More agreement was seen with high-performing teams
and lower agreement was seen with poor-performing teams.
The average ICC was 0.75 for all 7 scenarios and 5 of 7 scenar-
ios had ICC of 0.83 or greater. The obstetric proctors then ori-
ented the other proctors to the CTS at each study site. The ICC
for all proctors for 10 randomly selected teams ranged from
0.49 to 0.92 with an average ICC of 0.67.

The training teams were comprised of 3 obstetric proctors
and a pool of 27 local subject matter experts: 3 obstetrician-
34 Obstetric Simulation Training and Teamwork
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gynecologists, 10 perinatal nurses, 8 anesthesia providers (an-
esthesiologists and certified registered nurse anesthetists), and
6 neonatologists, neonatal nurse practitioners, or neonatal in-
tensive care nurses. The 3 standardized patients participating
in the training teams received standardized patient training
from the Eastern Virginia Medical School Sentara Center for
Simulation and Immersive Learning, Norfolk, VA. Each site's
mobile training team was composed of 1 standardized patient,
2 obstetric proctors, and 2 subject matter experts from each
clinical discipline. Because of the large scale of the training
planned, we found it to bemore efficient to use additional sub-
ject matter experts at the individual sites to assist with evalua-
tions and debriefing of the teams. This allowed us to train
these local subject matter experts in an efficient manner and
ensure the project was feasibly implemented at multiple sites.
Local subject matter experts were selected based on their clin-
ical expertise and prior involvement in simulation training and
were practicing clinicians at the training sites. Although a formal
course was not required, all subject matter experts received
training and mentorship regarding the OB-STaT program
and debriefing techniques from the obstetric proctors before
the simulation training.

Training at each MTF was provided by 1 to 2 mobile train-
ing teams over 2 to 5 days at each site, depending on the number
of participants and teams being trained to ensure standardized
training and assessment. The training window was scheduled in
advance to maximize the number of clinicians able to participate
at each site. Leaders of individual departments: obstetrics and
gynecology, anesthesiology, pediatrics/neonatology, nursing,
operating room technologists, and blood bank were aware of
the training and scheduling requirements, and approved par-
ticipation as well as time away from clinical duties for partici-
pation. Schedules were typically finalized 1 to 3 months before
the date of the planned simulation.

Participants
The study participants included obstetric and gynecologic

attending physicians and residents, anesthesia attending physi-
cians and residents, certified and student nurse anesthetists,
Simulation in Healthcare
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 on 03/28/2023
pediatric attending physicians and residents, family practice
attending physicians and residents, certified nurse midwives,
obstetric and neonatal nurses, Navy hospital corpsmen (who
function as medical assistants), blood bank personnel, and op-
erating room personnel. Simulation teams were formed to in-
clude a realistic interprofessional team similar to actual prac-
ticing clinical teams, while accounting for clinical demands
and hospital staffing. Participants were recruited from each
department, with participants assigned as part of a care team
based on usual work assignments and call teams. The goal
was to ensure that all obstetricians working at each site could
participate in the training. An example of a team would in-
clude an attending obstetrician, an obstetric resident, an anes-
thesia resident and an anesthesia attending and 3–4 obstetric
nurses, as well as 2–3 hospital corpsmen and an operating
room technician. Ancillary support staff such as those in the
blood bank participated as part of their usual work of the
day. Clinical participants completed the 4-hour training ses-
sion once. Ancillary support staff such as those in the blood
bank likely participated in more than 1 training session as 4
teams typically received training during 1 work shift.

Although the ideal end state was to train as many partici-
pants as possible at each site, we also recognized the potential
for surges in clinical needs that could impact training or lead to
decreased participation. Tomitigate this risk, the labor and de-
livery induction and cesarean schedule was decreased by ap-
proximately 50% for the day before and the day of the planned
simulation training. In addition, simulation participants were
not counted in the staffing census for labor and delivery or
the inpatient wards.

Data Collected
Demographic data collected from subjects included their

role on labor and delivery, previous experience with various
obstetric emergencies and previous experience with various in-
terventions to control PPH. The investigators and subject mat-
ter experts developed the 11-item knowledge test based on
current clinical guidelines for management of obstetric hemor-
rhage and neonatal resuscitation (Supplementary Digital Con-
tent 2, http://links.lww.com/SIH/A795) because there were no
existing validated knowledge tests for PPH. The knowledge test
was designed to assess participant knowledge of hemorrhage
identification and management as well as resuscitation of a
postpartum hemorrhage. The same questions were used for
the pretest and posttest scores. All participants were adminis-
tered both tests (Fig. 1). The answers were not reviewed after
the knowledge test; however, the concepts pertaining to the test
questions were reviewed in the skills stations and during the
simulation debriefs. Subjects also self-reported the amount of
time spent with the various skill stations.

Performance of interprofessional teamswas assessed, includ-
ing teamwork and checklist adherence during simulation drills at
these institutions. Proctors and subject matter experts assessed
overall team performance using the validated CTS, consisting of
15-items in 5 different teamwork domains: communication, de-
cision making, role responsibility, situational awareness/resource
management, and patient friendliness.21 The rating scale ranged
from 0 to 10 and was used for 14 items. The remaining item,
target fixation, was scored dichotomously (yes/no).
Vol. 18, Number 1, February 2023
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Proctors and subject matter experts from obstetrics, peri-
natal nursing, pediatrics/neonatal nursing, and anesthesia also
completed the specialty-specific performance element critical
action checklist during each simulation scenario (Supplemental
Digital Content 4, http://links.lww.com/SIH/A797; Supplemen-
tal Digital Content 5, http://links.lww.com/SIH/A798; Supple-
mental Digital Content 6, http://links.lww.com/SIH/A799; and
Supplemental Digital Content 7, http://links.lww.com/SIH/
A800). These specialty-specific checklists were created by the
OB-STaT team based on required elements from the US Navy
Bureau of Medicine and Surgery PPH Bundle because such
checklists were not previously developed. For the obstetrics, anes-
thesia, and nursing performance element critical action checklist,
items were labeled and scored as “Not done” (0), “Done poorly”
(1), or “Done well” (2). Inappropriate actions performed were
also rated and assigned a score (−1) if noted. For the pediatric
performance element critical action checklist, items were labeled
and scored as “Not done” (0) or “Done” (1). Critical action per-
formance checklist scores were totaled to provide an overall crit-
ical action checklist score for each training team to determine
protocol adherence. Scoring was completed in person by proc-
tors using paper forms during all simulations.

Each simulation session was recorded using GoPro cameras
(GoPro, San Mateo, CA) that were mounted in the simulation
rooms, for post hoc data collection and verification purposes
in the study. The videos were used as back-up as we were
aware that there would likely be task overload for the proctors
who were monitoring scenario progress, completing check-
lists, and rating teamwork. Post hoc review of the videos were
completed as needed if less than 80% of the items were rated
during the simulations. If the video was not available for re-
view, data from other specialty critical action-item checklists
(obstetrics, anesthesia, and nursing) were used to impute values
where there was item overlap on the checklists. Some team
members performed different roles at different institutions.

The standardized patient assessed each team's interactions
at the end of each simulation scenario using the validated 3-item
PPS22 (maximum score of 15). All participants completed the
National League ofNursing SimulationDesign Scale (SDS)23 at the
end of the session to ascertain feedback on the participants' per-
ceived quality and value of the simulation sessions in keeping with
simulation center standard operating procedures. A debriefing was
held with the research team, subject matter experts and local site
point of contacts after each training day was completed and
at the conclusion of the site to identify lessons learned and op-
portunities for local improvements in processes and protocols.

Statistical Analysis
The primary outcome was the teamwork score on the CTS.

Secondary outcomes included: team protocol adherence as mea-
sured by scores on the specialty-specific performance element
critical action checklist, standardized patient ratings on the PPS,
participant ratings on the SDS, and knowledge test scores. Proto-
col adherence was chosen as a secondary outcome because the
training was designed to educate and assess team performance
based on clinical recommendations from the US Navy Bureau
of Medicine and Surgery postpartum hemorrhage bundle.

An a priori power calculation determined that we needed
to have paired data from at least 32 teams in each specialty
© 2022 Society for Simulation in Healthcare 35
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FIGURE 2. Flow diagram of the OB-STaT participants.

TABLE 1. OB-STaT Subject Demographics

OB-STaT Subjects (N = 399)

Discipline

Ancillary services 4 (1%)

Anesthesia 47 (12%)

Family medicine 31 (8%)

Nursing 129 (32%)

Obstetrics 102 (26%)

Pediatrics 43 (11%)

Respiratory services 8 (2%)

Missing 35 (9%)

Employment status

Active duty 307 (77%)
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 on 03/28/2023
group to have 80% power to determine a statistically significant
change of 1 point on the critical action-item list and knowledge
tests. Power calculations used secondary outcomes as the min-
imum clinically important difference has not been reported
for the CTS. A 1-point change has been reported to be a clinically
meaningful improvement as a result of 1 simulation session by
other authors.24,25 The data distribution and presence of outliers
were assessed. Paired t tests were used to analyze subject knowl-
edge pretest and posttest scores and critical action-item checklist
scores for each specialty. Paired scores from the critical action-
item checklists were included for analysis as long as there were
less than 20% missing data. Logistic regression analyses were
not performed as less than 50 teams had complete data. Correc-
tions for multiple pairwise comparisons were performed for the
CTS and PPS and their subdomains using 1-way repeated-
measures analysis of variance with a Greenhouse-Geisser cor-
rection. Post hoc tests used the Bonferroni correction.

Descriptive analysis was used to evaluate subject demo-
graphics. A qualitative review of the standardized patient com-
ments was performed. The lessons learned were categorized
and improvements implemented to minimize challenges with
future training evolutions.

Fleiss κwas used to determine the ICC using CTS categories
(poor, average, good, perfect). Statistical analysis was per-
formed using Excel (Microsoft, Redmond, WA), MedCalc
(MedCalc Software Limited, Belgium), IBM SPSS Statistics
24 (IBM, Armonk, NY), and an online statistics calculator
(https://www.socscistatistics.com/).
Contract 12 (3%)

Civilian service 90 (20%)

Trainee 77 (19%)

Treat postpartum hemorrhage at least
twice yearly

210 (70%)

Frequency of participation in simulations
twice yearly

235 (59%)
RESULTS
During the study period, 90% (54/60) of the scheduled inter-
professional teams, composed of 721 healthcare professionals,
completed training at 8MTFs. In total, 399 subjects enrolled in
36 Obstetric Simulation Training and Teamwork
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the study by signing a consent and returning a demographics
questionnaire (Fig. 2). Approximately 73% of those working
on labor and delivery units received OB-STaT training. Staff
composition included: board-certified OB-GYN physicians,
residents, midwives, family practice physicians, residents, an-
esthesiologists, residents and nurse anesthetists, student nurse
anesthetists, neonatologists and neonatal nurse practitioners,
pediatricians, residents, nurses, and corpsmen. Demographics
of the subjects are reported in Table 1. Subjects included
nurses (n = 129), pediatrics attendings and residents (n = 43),
and obstetrics attendings and residents (n = 102), anesthesia
(n = 47), and family medicine attendings and residents
(n = 31). Most subjects were active duty. Of the subjects,
Simulation in Healthcare
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TABLE 2. Immediate Impact of the OB-STaT on Individual Team
Member Knowledge

n Before After P

Anesthesia 44 8.00 ± 1.6 8.34 ± 1.7 0.25

Family medicine 31 8.74 ± 1.4 8.71 ± 1.4 0.82

Nursing 111 7.14 ± 1.8 7.24 ± 1.7 0.41

Obstetrics 93 8.33 ± 1.6 8.66 ± 1.5 <0.01

Pediatrics 31 7.19 ± 1.5 6.84 ± 1.8 0.05
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19% (77/399) identified as students or residents; obstetric res-
idents comprised 39% (30/77) of this group. More than 70%
reported that they treated PPH at least twice a year and 59%
participated in simulations at least twice a year. More than
50% of pediatrics and 40% of anesthesia participants reported
never participating in a PPH simulation (Fig. 3). Knowledge
scores were similar from pretraining to posttraining for anes-
thesia, family medicine, nursing, and pediatrics (Table 2). Only
subjects from the obstetrics specialty had significant increases in
the knowledge test at the conclusion of training (8.33 ± 1.6 vs.
8.66 ± 1.5, P = 0.008; Table 2).

Of the 54 teams that received the training, 45 teams com-
pleted both simulation scenarios and had paired data for anal-
ysis of teamwork and patient satisfaction (Table 3). Teamwork
as assessed by the average CTS score increased significantly be-
tween the 2 scenarios (5.82 ± 2.0 vs. 7.25 ± 1.9, P = 0.008) for
all the training teams. Each individual domain of the CTS also
significantly improved, including the rating of the patient friend-
liness of the team's care except target fixation (Table 3). Post hoc
analysis with correction for multiple comparisons revealed that
CTS scores significantly increased from preintervention to post-
intervention (P < 0.001) for all CTS items except for “other/
patient friendly” (P = 0.087).

For protocol adherence using the specialty-specific critical
action-item checklists, 32 anesthesia subteams, 37 nursing
subteams, 36 obstetric subteams, and 14 pediatrics subteams
were included (Table 3). The maximum scores for each specialty's
checklist are as follows: anesthesia (14), nursing (14), pediat-
rics (14), and obstetrics (22). Protocol adherence significantly
improved for anesthesia, nursing, and obstetric subteams
(12.28 ± 1.7 vs. 13.56 ± 1.0, 12.43 ± 1.6 vs. 13.14 ± 1.3, and
18.14 ± 2.7 vs. 19.56 ± 2.1, respectively, all P < 0.02). The pe-
diatrics subteams demonstrated a nonsignificant increase in
FIGURE 3. Participant PPH simulation experience.
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protocol adherence (11.93 ± .8 vs. 12.36 ± .97, P = 0.31). Data
were only imputed for the nursing and obstetric teams. When
the teams where data were imputed were removed from the
analysis, protocol adherence remained significantly improved
for obstetric team (n = 30; 18.26 ± 2.9 vs. 19.47 ± 2.1,
P < 0.01) but not for the nursing teams (n = 29; 12.48 ± 1.6
vs. 13.10 ± 1.4, P = 0.06).

For obstetrics, the 2 most frequently missed checklist
items were “Provider excludes other causes of PPH” and “In-
serts Foley.” For nursing, the 2 most frequently missed check-
list items were “Team uses local obstetric hemorrhage check-
list” and “Nurse starts second IV.” For anesthesia, the 2 most
frequently missed checklist items were “Administers correct
dose of uterotonic medications” and “Appropriately adminis-
ters blood products.” For pediatrics, the 2 most frequently
missed checklist items were “Performs initial steps” and “Re-
quest for pulse oximetry.”

Although the overall standardized patient satisfaction did
not significantly improve from the first to the second scenario
(10.45 ± 2.3 vs. 11.07 ± 2.1, P = 0.08), there was significant
improvement noted in the standardized patient feeling well-
informed by the medical team (3.36 ± 1.0 vs. 3.76 ± 0.8,
P = 0.01). After controlling for multiple comparisons, the
training intervention did not lead to any statistically significant
© 2022 Society for Simulation in Healthcare 37
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TABLE3. Immediate Impact of theOB-STaT on Team Performance
by Instrument and Domain (n = 45)

Scenario 1 Scenario 2 P

Teamwork (CTS)

Total score 85.3 ± 20.1 106.7 ± 14.1 <0.001*

Overall 5.82 ± 2.0 7.25 ± 1.9 <0.001*

Communication 5.72 ± 1.8 7.43 ± 1.33 <0.001*

Situational awareness 5.99 ± 1.6 7.63 ± 1.1 <0.001*

Target fixation, n (%) 7 (8%) 1 (1%) 0.064†

Decision making 6.48 ± 1.5 7.76 ± 1.1 <0.001*

Role responsibility (leader/helper) 6.18 ± 1.6 7.75 ± 1.2 <0.001*

Other/patient friendly 7.22 ± 2.2 7.88 ± 1.5 0.087*

Protocol adherence (critical action-item list score)‡

Anesthesia (n = 32) 12.28 ± 1.7 13.56 ± 1.0 <0.01§

Nursing (n = 37) 12.43 ± 1.6 13.14 ± 1.3 0.02§

Obstetrics (n = 36) 18.14 ± 2.7 19.56 ± 2.1 <0.01§

Pediatrics (n = 14) 11.93 ± 0.8 12.36 ± 1.0 0.31§

Standardized patient satisfaction (PPS; max score, 15)

Total score (mean) 10.45 ± 2.3 11.07 ± 2.1 0.084*

Treated with respect (max score, 5) 3.50 ± 0.9 3.60 ± 0.9 0.562*

Felt safe at all times (max score, 5) 3.60 ± 0.8 3.71 ± 0.8 0.376*

Felt well informed because of good
communication (max score, 5)

3.36 ± 1.0 3.76 ± 0.8 0.076*

*One-way repeated-measures analysis of variance.
†Fisher exact.
‡Results by specialty (original evaluations, video reviews, and imputed evaluations where
available); maximum scores for each specialty are as follows: anesthesia, 14; nursing, 14;
obstetrics, 22; and pediatrics, 14.
§Paired t tests.
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increases in patient perception scores over the implementation
of the OB-STaT training (P = 0.084; Table 3). Written feed-
back from standardized patients included the following re-
garding how they felt cared for during the scenario:

“They asked permission to check my cervix. They covered
me on the way to the operating room (OR). The team was
efficient. They explained the situation and moved quickly
to the OR. They let me know they would be talking as a team
to arrange my care but were not ignoring me. The team ex-
plained what was going to happen next on the way to the
OR. The providers got down on my level and made eye-
contact to ensure I was well-informed. They engaged me in
the conversation that increased my feeling of safety.”

Behaviors that caused the standardized patient to provide
feedback about feeling unsafe or less cared for included the fol-
lowing: failure to ask her permission before checking her cer-
vix, feeling exposed or left uncovered during transport to the
OR, and narrowly avoiding colliding with structures on the
way to the operating room. In addition, the standardized pa-
tient reported feeling unsafe when there was poor communi-
cation or team leadership resulting in delays to form a treat-
ment plan. The lack of coverage of her pelvic region during
transport to the OR made the patient feel degraded. Standard-
ized patients reported feeling disrespected when her pain con-
cerns were ignored or the providers made degrading com-
ments when the patient pushed their hands away during a
painful abdominal examination. If the team did not explain
the diagnosis or discuss the risks or the process of the recom-
mended procedures or address her pain issues, the standard-
ized patients reported feeling less well informed.
38 Obstetric Simulation Training and Teamwork
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When given the opportunity to review specific PPH skills,
participants spent the most time reviewing Neonatal Resusci-
tation Program skills (average 13 minutes by self-report) and
selected to review anesthesia/massive transfusion protocol
skills most frequently (data not shown). Of the 721 partici-
pants, 715 rated the session using the Simulation Design Scale
after training evaluation. Of the respondents, 92% stated that
they agreed or strongly agreed with each positively worded
item on the Simulation Design Scale.

One participant sent a follow-up email the week after her
institution received the OB-STaT curriculum:

“I wanted to drop you an email and let you know I appre-
ciate having been through the simulation training before
the massive transfusion. The patient we had was symptom-
atic with a heart rate up to the 170's. In order to get the
blood on board quickly, we activated the massive transfu-
sion protocol. We had [an additional anesthesiologist]
come down, they started an arterial line so we could more
accurately monitor the patient's blood pressure. I feel like
having gone through the SIM training, we were more cohe-
sive, our closed loop communication was effective and jobs
were delegated. I knew while [the other nurses] and I were
in the room, our coworkers at the desk were also working
hard to make sure we had what we needed (ordering labs,
running labs, bringing in equipment and supplies as
needed).”

A nursing supervisor sent this email after observing the
team's performance during the previously mentioned patient
event: “I just wanted to briefly highlight some outstanding per-
formance and teamwork I observed last night on [unit] during
a massive transfusion and simultaneous crash cesarean deliv-
ery in the operating room. The individuals did an outstanding
job both in knowledge of situation, leadership, communica-
tion and had the best attitude I have seen.”

Challenges experienced with the multisite implementa-
tion are summarized in Table 4. Although all institutions were
part of the MHS, a lack of standardization was noted in terms
of equipment, local massive transfusion protocols, and PPH
bundle checklists. At several institutions, back-up operating
rooms were used because of construction or emergent patient
care. Two of the 8 institutions had to cancel some team train-
ing because of emergent patient care requiring the use of the
back-up operating rooms. Room-specific latent safety threats
and staff member orientation gaps were identified and ad-
dressed during scenario debriefs and during the phase 3 com-
ponent of the program.
DISCUSSION
The OB-STaT program significantly improved knowledge for
the obstetrics participants, teamwork, and PPH protocol ad-
herence by obstetric, anesthesia, and nursing teams. Although
statistically significant, the overall improvements in protocol
adherence scores were relatively small, ranging from 0.71
points improvement for nursing participants to 1.42 points
for obstetric participants. It is possible that such small changes
in scores relate to the fact that most teams were relatively well
trained at the outset. Overall standardized patient perception
Simulation in Healthcare
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TABLE 4. Challenges With Multisite Implementation of the OB-STaT

Challenge Specific Examples Mitigation Strategy

Standardization 1) Processes: massive transfusion protocols, checklists
2) Consumables: cesarean delivery

1) Subject matter experts learned local processes; suggested best practices
2) Local consumables were used

Expertise Scenario reset Extra corpsmen

Communication 1. Course expectations for participants/ancillary staff availability
2. Local point of contact deployments

1) Written and oral communication
2) Identified alternate points of contacts

Flexibility 1) Construction
2) Patient census
3) Participant nonavailability
4) Emergent patient care
5) Alternate training spaces
6) Alternate training hours

1) Alternate dates and training spaces
2) Minimized elective cases/delayed training
3) Subject matter experts participated when needed
4) Delayed/canceled training
5) Back-up operating rooms used
6) Used active duty sim team members to work evenings
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scores did not significantly increase after correcting for multi-
ple comparisons. These results set the stage to determine the
overall clinical impact of OB-STaT on PPH outcomes in this
ongoing study.

Cognitive knowledge of PPH diagnosis and management
only significantly improved for members of the obstetrics
teams; this group also had the highest percentage of trainees
(20%). Although overall knowledge did not improve after
the OB-STaT program, we saw significant improvements in
communication, situational awareness, decision making, role
responsibility, and overall teamwork as measured by the CTS
through this training. In a systematic review by Fung and
colleagues,26 team training did not reliably increase clinical
knowledge or skills but did increase communication and team
coordination. This finding was reproduced in our study.

The use of protocols to manage obstetric emergencies,
particularly postpartum hemorrhage, has been shown to im-
prove morbidity and mortality.3,27,28 International organiza-
tions, such as the World Health Organization, have developed
consensus statements on PPH to guide management and fur-
ther research. The National Partnership for Patient Safety has
provided a Consensus Bundle29 on the management of PPH
to guide institutions in developing local practice guidelines
and checklists. In the present study, investigators noted that
knowledge of the local blood transfusions protocols at each in-
stitution was relatively high and that team generally used the
protocols appropriately during scenarios. Participants used
checklists inconsistently during the first simulation scenarios
for most teams; this was addressed during the debrief. An im-
provement was noted during the second scenarios.

Standardized patient scores demonstrated a statistically sig-
nificant difference in only 1 of the 3 elements before correcting
for multiple comparisons. It is worth noting, however, that the
other 2 elements (being treated with respect and feeling safe at
all times) were rated higher than feeling well informed because
of good communication in the formative simulation. These
findings warrant ongoing use of standardized patients both in
training and in research to better understand how well profes-
sional teams communicate with patients during crises.30

The strengths of this study include the successful execu-
tion of an IPE standardized simulation program with high-
fidelity in situ simulations across multiple teams at multiple
institutions of varying sizes within a large health system. Be-
cause of the buy-in from hospital leadership and support with
protected simulation time and a temporary decrease of clinical
volume, 90% of the planned teams received training. Such
Vol. 18, Number 1, February 2023

Copyright © 2023 by the Society for Simulation in Healthcare
support is a testament to the commitment to the central tenants
of high-reliability organizations and learning cultures that pro-
vide improved and high-quality patient care in the long term.
Our project used regional and system-wide experts (proctors)
to develop the training and mentor local subject matter experts
to successfully implement training across the MHS. The use of
traveling experts bringing high-fidelity equipment to smaller
sitesmay be a cost-effective solution to implement effective sim-
ulation training across a healthcare system, rather than purchas-
ing expensive equipment that must be run and maintained at
each site.

This training was well received by the participants as con-
firmed by the high SDS scores and unsolicited emails from
participants and supervisors. The interprofessional training
team of proctors and subject matter experts ensured that each
team member received role-specific training and feedback.
Validated instruments were used to assess team performance
and patient satisfaction. Furthermore, proctors and subject
matter experts from multiple specialties were able to success-
fully complete the CTS scoring instrument at several different
institutions. Finally, although not part of the data collection
plan, study investigators received emails from individuals at
several institutions describing improvements in clinical care
that occurred after receiving the training that they directly at-
tributed to receiving the OB-STaT training.

One limitation of this study is that only slightly more than
50% of the simulation participants enrolled in the study; there
were lower rates of participation from pediatrics and anesthe-
sia. These selection biases may have skewed the knowledge re-
sults. In addition, most pediatric teams only participated in 1
simulation scenario. In addition, there was no overlap between
the pediatric team's critical action checklist and the other spe-
cialty critical action-item checklists preventing the imputation
of missing values.

A second limitation was a lower ICC among raters during
the study than in the rater standardization period. It is possible
that lower ICC among raters may have affected the overall
scores for the teams as none of the raters were eliminated. It
was not feasible to have multiple specialty raters per scenario.
The CTS was chosen when designing the study as the pub-
lished validation paper reported that little training was re-
quired to use this instrument.19 In contrast to the validation
study, raters in our study were clinicians from different spe-
cialties and institutions as opposed to a single specialty (obstet-
rics) and were evaluating individual teams (eg, nursing, obstet-
ric providers, anesthesia) in addition to the overall larger team.
© 2022 Society for Simulation in Healthcare 39
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Finally, because of geographic and logistic limitations, only the
study investigators (proctors) were able to do group training
on the rating scale; local site subject matter experts were ori-
ented to the scale at the time of the simulations. In the future,
this could be addressed with increased standardized rater
reviewing and multispecialty validation of the CTS, perhaps
including formal training on simulation assessment.

Other potential sources of bias were the facts that the
proctors and subject matter experts scored the participants in
person and were not blinded to the order of the scenarios,
and the order of the scenarios was not randomized. In-person
rating and debriefing may also have led to cognitive overload
for the OB-STaT team; however, the real-time discussion and
review of simulations provide important and timely feedback
to participants. Adding the video reviews and imputed data also
potentially added bias as team performance was sometimes
clearer when the proctor who was assessing the simulation in
real time also had the responsibility for facilitating the simula-
tion. We were unable to use a blinded review of all the videos
as the primary assessment as 51% (366/721) were lost during
a storage system update at one of the study sites.

We used the same knowledge test for both the pretest as-
sessment and the posttest assessment; thus, we are unable to
exclude a testing effect in our results. The knowledge test was
also based on basic hemorrhage management and knowledge;
thus, it was not tailored to specific knowledge skills and abili-
ties of each participant. Furthermore, the validity of knowl-
edge tests in simulation are limited, in that such measures do
not assess application of knowledge in clinical scenarios. Thus,
the improvements in knowledge scores in this study do not
necessarily translate to improved clinical performance in ac-
tual scenarios. Additional changes in participant scores may
have been due to the instrument rather than actual changes
in knowledge. Future studies could be designed to investigate
and develop better knowledge-based measures.

In conclusion, a large-scale interprofessional simulation
study across a large health system demonstrated an immediate
impact of improved team performance and protocol adher-
ence with an in situ standardized simulation training program.
In the short term, we encourage the use of interprofessional
team training within health systems. We also recommend
training programs that systematically train all individuals in-
volved in perinatal care and allow dedicated time for participa-
tion to ensure that staff routinely participate in simulations
rather than convenience samples of staff working and available
when unit simulations occur. Local challenges should be antic-
ipated in undertaking multisite implementation of a standard-
ized simulation curriculum, but with proper planning, flexibil-
ity, and commitment to ensuring the training occurs, these
challenges can be mitigated and training objectives can be ac-
complished. Although the clinical outcomes and skills mainte-
nance components of this study are under ongoing further
analysis, the initial improvements in team performance are en-
couraging positive results of our study.
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