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OBJECTIVE: To compare the effectiveness of training for
eclampsia in local hospitals and a regional simulation
center, with and without teamwork theory.

METHODS: This study is a randomized controlled trial of
training in local hospitals and in a simulation center in the
United Kingdom. Midwives and obstetricians working at
participating hospitals were randomly assigned to 24
teams. Teams were randomly allocated to training in local
hospitals or at a simulation center, and to teamwork
theory or not. Performance was evaluated before and
after training with a standardized eclampsia scenario
captured on video. Outcome measures were completion
of tasks, time to completion of tasks, administration of
magnesium sulfate, and quality of teamwork.

RESULTS: Training was associated with an increase in
completion of basic tasks; 87% before training and 100%
afterward. Basic tasks were completed more quickly; 55

seconds compared with 27 seconds, P�.012. The magne-
sium sulfate loading dose was administered by 61% of
teams before training and by 92% afterward (P�.040).
There was a shorter median time to administration (116
seconds less; P�.011). Training at the simulation center
was not associated with additional improvement. Team-
work generally improved (median global score rose from
2.5 to 4.0; P<.001) but there was no additional benefit
from teamwork training.

CONCLUSION: Training resulted in enhanced perfor-
mance with higher rates of completion for basic tasks,
shorter times to administration of magnesium sulfate,
and improved teamwork. There was no additional ben-
efit from training in a simulation center, and none from
teamwork theory.

CLINICAL TRIAL REGISTRATION: ISRCTN, http://isrctn.
org, ISRCTN67906788, reference number 0270030
(Obstet Gynecol 2008;111:723–31)

LEVEL OF EVIDENCE: I

Eclampsia is an uncommon obstetric emergency in
developed countries, occurring in just 1 in 2,000

maternities, but it is associated with high rates of
maternal and perinatal morbidity and mortality.1 Ef-
fective management demands immediate life support
together with magnesium sulfate for fit control and
prevention.2

United Kingdom Confidential Enquiries into Ma-
ternal Deaths and Stillbirths and Deaths in Infancy
have both highlighted that substandard care of obstet-
ric emergencies is implicated in a substantial propor-
tion of maternal and fetal deaths.3,4 The UK Clinical
Negligence Scheme for Trusts first mandated annual
multi-professional skills training for these obstetric
emergencies in 2001. Nationally approved courses
have been developed (Managing Obstetric Emergen-
cies and Trauma Course, Advanced Life Support for
Obstetrics). Eclampsia drills have been described,5
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but the effectiveness and pitfalls of this type of train-
ing have not been precisely defined. In a systematic
review of training in 2003, Black and Brocklehurst6

concluded that few training methods have been prop-
erly evaluated, and they recommended that research
into training of emergencies be undertaken.6

Multi-professional skills training for eclampsia
management is potentially important because of the
infrequent occurrence, unpredictability, and rapid
onset of eclampsia. The aim of the study was to
estimate the effectiveness of skills training for eclamp-
sia, including a comparison of simulation training
conducted on the delivery suites of local hospitals or
at a regional simulation center using a high-technol-
ogy mannequin, with and without instruction in team-
work theory.

MATERIALS AND METHODS
The Simulation and Fire-drill Evaluation study was a
multi-faceted randomized controlled trial commis-
sioned by the Department of Health for England and
Wales to investigate the effectiveness of training for
obstetric emergencies. Using a 2�2 factorial design, the
study compared high-technology training at a simula-
tion center with low-tech training in local units. The
effect of instruction in teamwork theory was evaluated.

There were no data on training effectiveness
upon which to base power calculations, so the study
was powered to detect differences in overall multiple
choice question scores (reported separately); sample
size of 36 per intervention was estimated to give 89%
power to detect a difference of 20 in the mean
multiple choice questionnaire score (estimated within-
group standard deviation [SD] was �35).

Participants were recruited to the study from six
large District Hospitals in the South West of England.
Recruitment took place from September to Novem-
ber 2004 in three hospitals and from December 2004
to February 2005 in the remaining three hospitals.
Target recruitment was 144 participants; 48 junior
and 48 senior midwives (junior is 5 years or less
experience; senior is more than 5 years experience);
24 junior and 24 senior obstetricians (junior is 3 years
or less experience; senior is more than 3 years
experience). All midwives (hospital and community
based), and all doctors working in the maternity
departments of the six hospitals were considered for
entry into the study. Members of staff were excluded
if any of the following applied; participation at a
nationally accredited obstetric emergencies course
within 12 months, trainer for the study, participation
in the pilot study, and long-term leave. Each of the
participating hospitals provided four lists of eligible

staff; categorized by profession and experience. Com-
puter-generated randomized lists of the four staff
groups for each hospital were drawn up by the study’s
regional co-coordinator. A study midwife at each
hospital recruited 24 members of staff using the
randomization sequence.

The individual participants were randomly allo-
cated to one of four simulation teams using a comput-
erized random-number generator. Each team com-
prised one senior doctor, one junior doctor, two
senior midwives, and two junior midwives. After
recruitment, the teams were randomly assigned to
one of four training arms: 1) One-day local hospital
training course without teamwork training; 2) two-day
local hospital training course including teamwork
training; 3) one-day simulation center training course
without teamwork training; or 4) two-day simulation
center training course including teamwork training,
using a computer-generated number sequence.

After completion of the preevaluation assessment
(see below), all teams attended the obstetric emergen-
cies training course to which they had been assigned.
All training courses included a 20-minute lecture and
40-minute drill (with feedback) on the management of
eclampsia. All participants received a manual on the
management of obstetric emergencies that contained
detailed information on the general management and
treatment of eclampsia. Training in each of the local
hospitals used basic mannequins and patient–actors,
with local senior obstetricians and midwives as the
trainers. Training at the regional simulation center
was given by expert senior obstetric and midwifery
trainers using an advanced human patient simulator
(SimMan; Laerdal Medical Corporation,Orpington,
Kent, UK). Half the teams were chosen at random to
undergo additional instruction in team-work theory
that focused on roles and responsibilities, communi-
cation, and situational awareness. To standardize
training, all the trainers attended a “Training-the-
Trainers” course and all received a trainer’s manual
together with a CD-ROM (containing a digital slide
presentation; PowerPoint, Microsoft Corporation, Ed-
mond, WA) and lecture notes. Trainers also attended
sessions on teamwork training and were given guid-
ance on how to deliver the teamwork lectures.

Baseline evaluations were undertaken in partici-
pating hospitals 1 to 3 weeks before training, which
included simulated drills and a multiple-choice ques-
tionnaire. Participants were made aware they would
take part in a simulation of an obstetric emergency as
a member of a team but were not aware of the specific
topic. They were given generic drill instructions be-
fore the simulation and were asked to carry out all
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actions as if for real. To aid evaluation, participants
wore colored sashes to identify grades of staff because
this had been found to be an issue in a pilot study.
Simulated eclampsia evaluation drills, using a patient–
actor, were conducted in a delivery room and video-
taped using four ceiling-mounted cameras connected
to a digital recorder. A scripted handover of a stan-
dardized scenario was given to a junior midwife while
the remainder of the group waited in an adjacent
room. A partogram was available in the room as an
additional source of information and for documenta-
tion. A member of the evaluation team, who read
from a standardized script, provided further clinical
information when appropriate (such as blood pres-
sure) by an intercom system. The patient–actor was
instructed to have a seizure for 1 minute, starting 60
seconds from the end of the handover. The drill was
terminated after a period of 10 minutes from the end
of the handover, or earlier if the team began to
transfer the patient to the operating room, because there
was no facility to continue to record the simulation
outside the delivery room. The teams were then reas-
sessed using the same evaluation, 1 to 3 weeks after
completion of the training intervention. The team mem-
bers received training in several obstetric emergencies,
and they were deliberately not made aware that the
posttraining evaluation was a repeat eclampsia scenario.
In the posttraining evaluation, the handover was given
to the second junior midwife in the group.

Participants completed a 185-question, negatively-
marked, true/false/don’t-know, multiple-choice ques-
tionnaire on obstetric emergencies. This included 30
questions about preeclampsia/eclampsia. Maximal
and minimal scores for the eclampsia section were 30
and –30. The participants were not aware of their
scores between evaluations.

Two trained assessors (senior midwife and obste-
trician) independently reviewed all video recordings
of the eclampsia scenario. They were blind to the
training intervention and timing of the simulation
(pretraining or posttraining), and they viewed the
recordings in different sequences randomly generated
by computer. A checklist of key actions, based on
local practice professional guidelines (derived from
evidence-based sources, including the Cochrane Li-
brary of Systematic Reviews and guidance notes of
the Royal College of Obstetricians and Gynaecolo-
gists) was used to evaluate management of the
eclampsia scenarios. Basic tasks were identified that
each simulation team should achieve; emergency call
for help, statement of the problem, lowering of head-
rest, adoption of left-lateral position, and administra-
tion of oxygen. The timings of these key events and

protocol violations (omissions and inappropriate ac-
tions) were documented.

A validated 5-point Likert scale was used to assess
teamwork.7 Trained teamwork assessors, who were
blind to the training intervention and timing of the
simulation (pretraining or posttraining), viewed the
video recordings in different sequences (randomly
generated by computer). If the scores of the two
assessors were discordant, the tape was sent to an
external expert assessor for a third assessment. The
average of the three scores was then calculated and
rounded to the nearest integer.

Ethical approval was granted by the Regional Re-
search Ethics Committee, and five Local Research Eth-
ics Committees granted site-specific approval. Research
and Development approval was granted by each
Healthcare Trust. Consent was taken from participants.
A 5% level of statistical significance was used.

RESULTS
There were 975 members of staff working in the six
participating hospitals, of which 912 (93.5%) met the
eligibility criteria. 240 staff were approached, 158 con-
sented to participate, and 140 entered the study (18 staff
withdrew before the commencement of the study after
giving initial consent). Although the target had been to
recruit 144 staff, this was not achieved; three doctors
were unable to attend due to clinical commitments, and
a midwife withdrew on the morning of the assessment
due to illness (Fig. 1). Of the 140 staff who entered the
study, 132 completed the posttraining assessment, a
drop out rate of 5.7%, all due to illness (Fig. 2).

Participants answered 8,165 of the 8,190 (99.7%)
questions related to knowledge of eclampsia. Overall,
there was a statistically significant 32% increase in the
mean multiple-choice question score for this section:
12.9 (SD �5.5) to 16.7 (SD �5.1) following training
(two-tailed paired Student t test, P�.001); mean
change for 133 completed pairs �3.8 (95% confi-
dence interval 2.9–4.7). There was no difference
according to the type of training the participants
underwent (local hospital or simulation center, P�.46,
team training P�.37; two-way analysis of variance).

One pretraining scenario was not recorded be-
cause of a fault in recording equipment; 23 of 24
(96%) of pretraining videos and 24 of 24 (100%) of
posttraining videos were available for analysis. The
data have been analyzed for all 24 teams before and
after training, and separately the posttraining data for
the four training intervention groups (Table 1).

Overall, 20 of 23 (87%) teams completed all the
basic tasks in the pretraining simulation compared
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with 24 of 24 (100%) teams posttraining (not statisti-
cally significant). There was a statistically significant
improvement in the time taken to complete all five
basic tasks for the 20 teams that achieved all tasks on
both occasions (median values 55 compared with 27
seconds, P�.012; Wilcoxon matched-pairs signed
ranks test). The data for the individual tasks are
presented in Tables 1 and 2. Subgroup analysis for the
four training-intervention groups (local hospital com-
pared with simulation center, and team theory com-
pared with no team theory) are given in Table 3. The
subgroup sizes are small but there is no obvious
pattern of clinically important differences.

Data for requisition, preparation, and administra-
tion times of the magnesium loading dose are pre-
sented in Table 2, together with time to achieve
venous access and blood sampling. The loading dose

was drawn up by 17 of 23 (74%) cases before training
and 23 of 24 (96%) after training, but this difference
was not statistically significant (McNemar test for
change, P�.062). For the 17 teams who prepared the
magnesium in both preassessments and postassess-
ments, there was a statistically significant reduction in
the median time taken to do this (95 seconds quicker,
P�.001; Wilcoxon matched-pairs signed ranks test).
The loading dose of magnesium was administered by
14 of 23 (61%) teams before training and by 22 of 24
(92%) after training (P�.040, McNemar test for
change). For the 13 teams that had administration
times recorded before and after training, there was a
statistically significant shorter median time to admin-
istration (116 seconds quicker; P�.011, Wilcoxon
matched-pairs signed ranks test), with the median
time reduced by 30%.

Fig. 1. Recruitment.
Ellis. Training for Eclampsia. Obstet
Gynecol 2008.
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Analysis of the posttraining data for the four
training intervention groups (local hospital or sim-
ulation center and team and no team theory) re-
vealed no consistent pattern of improvement for
time to administration of the loading dose of mag-

nesium for place of training or instruction in team
work theory (Table 3).

Overall, the percentage of teams that prepared
the maintenance dose more than doubled with train-
ing (4 of 23 [17%] before compared with 9 of 24 [38%]
afterward), but this was not statistically significant
(P�.062, McNemar test for change). Numbers are too
few for valid analysis of administration time of the
maintenance dose.

The median time to achieve all key tasks signifi-
cantly improved in all teams, but there was no
significant difference between the training methods
employed. There were a lower number of protocol
violations (omissions and inappropriate actions) after
training (39 compared with 11 after training). In the
preevaluation sessions 12 of 23 (52%) teams failed to
restrict fluids compared with 3 of 24 (12.5%) teams
after training (0.039, McNemar test for change).

Twenty of the 47 video recordings were sent to
the external assessor. For 18 of the 20 teams with
discordant scores, the original scores differed by one,
and for 2 teams differed by 2. The proportion of
teams that scored well (score of 4 or 5) increased for
all measures of team behavior: 35% to 92% for clinical
skills score (P�.001 two-tailed McNemar test for
change); 30% to 96% for team behavior score
(P�.001); and 17% to 88% for global rating (P�.001).

Table 1. Tasks Completed by Teams During the
Eclampsia Simulation

Task Pretraining Posttraining P*

Basic actions
Called for help 23/23 (100) 24/24 (100) NP
Stated problem 21/22 (95) 24/24 (100) NP
Called anesthetist 19/22 (86) 20/24 (83) 1.000
Lowered head rest 22/23 (96) 24/24 (100) NP
Recovery position 22/23 (96) 24/24 (100) NP
Oxygen administered 22/23 (96) 24/24 (100) NP

Extended actions
BP measured 23/23 (100) 24/24 (100) NP
Fetal heart monitoring 23/23 (100) 24/24 (100) NP
Venous access sited 23/23 (100) 24/24 (100) NP
Sampled venous blood 22/23 (96) 23/23 (100) NP
Magnesium obtained 22/23 (96) 24/24 (100) NP
Prepared LDM 17/23 (74) 23/24 (96) .063
Administered LDM 14/23 (61) 22/24 (92) .039

BP, blood pressure; NP, not possible to test either because there
were no disjoint pairs at all or there was only one; LDM,
loading dose of magnesium.

Data are n/N (%).
* McNemar test for change on completed pairs.

Fig. 2. Flow of participants through the study. A, B, C, D, E, and F represent each of the six participating hospitals. JD, junior
doctor; SD, senior doctor; JM, junior midwife ; SM, senior midwife.
Ellis. Training for Eclampsia. Obstet Gynecol 2008.
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The median scores for clinical skill, team behavior,
and global rating for the 24 teams, before and after
training, showed a statistically significant improve-
ment for all modalities (Table 4); means are given
because they provide better representation of the
observed changes.

The median posttraining scores for the four sub-
groups revealed remarkably similar results with no
clinically significant advantage from training in the
simulation center or from teamwork theory (Table 5).
All subgroups showed an improvement in the propor-

tion with good scores (4 or 5) but the numbers are too
small for statistical comparison, so the data are not
presented.

DISCUSSION
Eclamptic convulsions are associated with a high rate
of serious maternal and perinatal complications; 2%
of women died after eclampsia in the United King-
dom BEST survey.1 In part this relates to the severity
of the associated vascular disorder but it is likely that
eclampsia per se increases the risk to mother and

Table 3. Median and Range Times to Complete Actions Posttraining for the Four Intervention Groups

Action

Local Hospital
Training

Simulation Center
Training P*

No Team Theory
(n�6)

Team Theory
(n�6)

No Team Theory
(n�6)

Team Theory
(n�6) Location Theory

Basic tasks
Called for help 5 (0 to 42) 7 (–15 to 43) 7 (2 to 24) 5 (3 to 33) .999 .862
Stated problem 26 (14 to 38) 30 (15 to 39) 88 (27 to 238) 41 (22 to 220) .002† .795
Lowered head rest 17 (7 to 42) 14 (1 to 36) 11 (–2 to 58) 14 (6 to 39) .795 .707
Recovery position 32 (14 to 53) 17 (4 to 48) 30 (6 to 68) 19 (7 to 54) .707 .126
O2 administered 28 (16 to 55) 27 (18 to 37) 31 (15 to 74) 24 (18 to 53) .772 .370

Extended tasks
Venous access 115 (106 to 152) 111 (90 to 1390) 124 (77 to 148) 101 (74 to 133) .707 .113
Fetal heart monitor 134 (62 to 189) 112 (–74 to 264) 112 (36 to 191) 151 (61 to 316) .773 .908
Sampled blood 125 (106 to 150) 121 (102 to 150) 146 (121 to 168) 128 (101 to 151)‡ .184 .195
Administered LDM 386 (239 to 438) 298 (221 to 357)‡ 272 (245 to 425)‡ 343 (256 to 406) .718 .393

LDM, loading dose of magnesium.
Data are seconds and (range).
* Mann-Whitney U test.
† Subgroup analysis: no team theory P�.016; team theory P�.054.
‡ n�5.

Table 2. Median Times (Ranges) Taken to Perform Actions in Pretraining and Posttraining Evaluations for
Teams Who Completed Actions During Both Evaluation Scenarios

Task (n of Completed Pairs)

Time(s)

P*Pretraining Posttraining

Basic actions
Called for help (23) 5 (0 to 21) 5 (–15 to 43) .259
Stated problem (21) 42 (22 to 283) 34 (14 to 238) .192
Called anesthetist (17) 46 (–14 to 429) 80 (6 to 476) .309
Lowered head rest (22) 26 (4 to 80) 15 (–2 to 58) .019
Recovery position (22) 42 (3 to 173) 22 (4 to 68) .008
Oxygen administered (22) 55 (15 to 526) 25 (15 to 74) �.001

Extended actions
BP measured (22) –6 (–37 to 116) –25 (–50 to 411) .715
Fetal heart monitoring (23) 136 (–18 to 332) 115 (–74 to 316) .879
Venous access sited (23) 123 (59 to 227) 115 (74 to 152) .196
Sampled venous blood (21) 162 (83 to 443) 128 (101 to 168) .007
Magnesium obtained (22) 104 (69 to 339) 70 (41 to 117) �.001
Prepared LDM (17) 334 (242 to 537) 239 (162 to 379) .001
Administered LDM (13) 389 (247 to 510) 273 (221 to 430) .011

BP, blood pressure; LDM, loading dose of magnesium.
* Wilcoxon matched-pairs signed rank test.
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fetus, hence the rationale for primary prevention of
eclampsia.8 The mechanism for this could include
avoidance of the consequences of hypoxia–acidosis
and aspiration of gastric contents. Moreover, if it
occurs at a critical time, eclampsia can hinder the
provision of effective care such as rapid delivery of an
acidotic fetus. In addition to the administration of
anticonvulsant therapy, simple measures such as air-
way protection and administration of oxygen might
play a crucial role in preventing clinical problems. It
follows that eclampsia demands rapid mobilization
and effective coordination of the emergency mater-
nity team. The infrequency of eclampsia means that a
doctor on a five-year training program might see just
one case before certification, hence the need to con-
sider rehearsal. The baseline evaluation data from this
study confirmed that need.

This was a large multi-center study of practical
training for eclampsia across a health region involving
a variety of professions with a wide range of experi-
ence. All groups underwent rehearsals as part of the
evaluation, so drill repetition has not been subjected
to a controlled trial. Nevertheless, one benefit of our
study is that it contributes a large body of observa-
tional data on the value of rehearsal for obstetric

emergencies.9 The principle aims of the study were to
address questions about preferred location of training
and the value of instruction in teamwork theory.
These issues have been appropriately tested by a
randomized controlled trial.

There were some practical issues that arose dur-
ing the study; the number of participants and the skill
mix of some teams changed slightly due to a small
number of dropouts. These occurred despite re-
minder letters and despite local midwives being used
to negotiate off-duty requests, maintain enthusiasm,
and champion the study. Sickness, the commonest
factor, was inevitable, but this happens in true life.
Moreover, the dropout rate is so low as to have little
effect on the interpretation of the findings. One other
consideration is the argument that simulation cannot
replicate real-life scenarios. There is some truth in
that, but it was clear that participants were both
anxious and intent on managing things correctly, as
occurs with real emergencies. Overall, we believe that
the findings provide useful data on which to base
power calculations for future studies, direct future
research, and guide the development of training
programs.

The initial evaluations provide a guide to the
current standard of the management of eclampsia
across a health region. Compliance rates for individ-
ual tasks were generally very high (Table 1), but the
composite data show that 1 in 6 (17%) of the teams
failed to complete all basic tasks. Although only one
team failed to get the magnesium from the eclampsia
box, only 60% had commenced the loading dose by
the end of the simulation, and just 17% had prepared
the maintenance dose. There was also a high rate of
errors, with one half of the teams failing to restrict
fluids.10 As well as these quantitative measures, a
number of qualitative issues were identified. It be-
came clear that a significant proportion of team
members were unsure of how to draw up the magne-
sium, and others were unfamiliar with the syringe
driver used to administer it. The latter highlights the
need for equipment training as part of orientation on
appointment to a new hospital.

Training in general seems to have improved
performance. Not only did more teams complete
basic tasks, but those that did were able to complete
them more quickly. The time range for some actions
remained very wide, however, suggesting that median
values could be improved much further with further
practice. It is difficult to know the value of these
improvements if they were translated into clinical
practice, but it is logical to conclude that reduction of
the times for repositioning by an average of 50% (21

Table 4. Team Working Scores for Teams Before
and After Training

Modality
Pretraining

(n�23 Teams)
Posttraining

(n�24 Teams) Probability*

Clinical skills 2.9 (1–4) 4.3 (3–5) �.001
Behavior 3.0 (1–5) 4.4 (3–5) �.001
Overview 2.5 (1–4) 4.0 (3–5) �.001

Data are mean and (range).
* Wilcoxon matched-pairs signed ranks test.

Table 5. Posttraining Team Working Scores for
the Four Intervention Groups

Intervention* Skill Behavior Overview

Local hospital but no
team theory

4.2 (3–5) 4.7 (4–5) 4.0 (3–5)

Local hospital with team
theory

4.2 (3–5) 4.2 (3–5) 4.0 (3–5)

Simulation center but no
team theory

4.5 (4–5) 4.2 (4–5) 4.0 (3–5)

Simulation center with
team theory

4.3 (3–5) 4.5 (4–5) 4.2 (4–5)

Probability† .809 .338 .961

Data are mean and (range).
* n�6 teams for each intervention.
† Kruskal-Wallis test (adjusting for ties); further analysis using

Mann-Whitney U tests failed to show significant differences
between simulation center compared with local hospital train-
ing and team compared with no team training.
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seconds) and for oxygen administration by 43% (30
seconds) are likely to benefit a small proportion of
women with eclampsia (and their fetuses). Similarly,
quicker administration of the magnesium loading
dose (average reduction of almost 2 minutes) is also
likely to improve outcome for a small proportion of
cases. Importantly, this reduction consisted entirely of
improved preparation time. The drug delivery time
was not reduced, thus maintaining patient safety;
overly rapid infusion might cause cardiac arrest.11 It is
crucial that any reduction in intervention times is
achieved without compromising safety. One further
area for concern was the failure to call the anesthetist.
This actually worsened from three to four teams after
training, and the time to do this almost doubled to 80
seconds. A similar issue was found in the Simulation
and Fire-drill Evaluation shoulder dystocia training
trial in which more failed to call a pediatrician after
training.12 Training programs need to address this
specific issue.

Comparison of the teams found that there was no
consistent difference according to the location of the
training. This suggests that training in base hospitals is
entirely appropriate, provided, of course, that there is
sufficient expertise in training methods. The advan-
tages of local training are that of lower cost with no
travel time or expense, and perhaps that of the local
team developing together, including healthcare assis-
tants, receptionists, and porters. Part of this team
development could also be the capacity to analyze its
own strengths and weaknesses, particularly if simula-
tions are videotaped. The role of regional simulation
center–based courses should perhaps be prioritized to
the development of specialist trainers who then set up
local programs. One additional advantage of local
trainers meeting centrally is that practical initiatives
can be shared. As a direct result of the “training-the-
trainers” day for this study, eclampsia boxes13 were
introduced into several units.

The data show that teamwork behaviors were
much enhanced, with the large majority of teams
showing improvement. There was more than a 2.5-
fold increase in the proportion of good scores, and
after training, about 90% of the teams scored well for
all three teamwork measures. Interestingly, the teams
that received specific instruction on teamwork theory
fared no better than those that did not, suggesting that
improved teamwork was a general effect of rehearsal.
Shapiro and colleagues14 studying the effect of re-
hearsals for Emergency Department scenarios also
found evidence of improved teamwork behaviors
despite no specific teamwork theory being given.

What is not clear from our study is whether the

improvement in teamwork only applied to these
specifically constructed teams or whether the effect
would continue if the individual clinicians were ran-
domly reallocated to new teams. This is important
because there is no single emergency team in mater-
nity units but rather a number of team combinations
that continually change according to duty rostering. It
is possible that teamwork theory might be of benefit
for clinical teams that are perpetually changing but
that hypothesis was not tested in this study. Any
future projects could test these points by random
allocation and reallocation to teams before and after
serial evaluations.

The reason for the apparent failure of team
theory training is not clear. It could be that the
instruction of teamwork theory was inadequate but
equally it might be that this task is of relatively limited
complexity such that simple rehearsal training is
sufficient. We recommend that further research be
undertaken into more complex clinical scenarios,
such as patients with major trauma, for which several
teams often work in concert.

This study shows that multi-professional skills
training was associated with improved management
of eclampsia, both in terms of completion of tasks and
the times taken to perform them. If translated into
clinical practice, these improvements are likely to
improve outcomes for a proportion of women (and
fetuses) affected. Eclampsia training in a regional
simulation center seemed to confer no advantage over
local training, which we believe is likely to have
several advantages, including lower cost. Similarly,
instruction in teamwork theory provided no addi-
tional benefit beyond that of simple rehearsal. We
propose that these data strongly support the introduc-
tion of local rehearsals for the management of
eclampsia. The ultimate challenge will be to prove
that improved performance in simulation translates
into better outcome for mothers and fetuses.15
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