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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Simulation based multi-professional obstetric anaesthesia training 

conducted in situ versus off site leads to similar individual and team 

outcomes: a randomised educational trial 

AUTHORS Sorensen, Jette Led; Van der Vleuten, Cees; Rosthøj, Susanne; 
Østergaard, Doris; Leblanc, Vicki; Johansen, Marianne; Ekelund, 
Kim; Starkopf, Liis; Lindschou, Jane; Gluud, Christian; Weikop, Pia; 
Ottesen, Bent 

 

VERSION 1 - REVIEW 

REVIEWER Paul Duggan 
University of Adelaide, Australia 

REVIEW RETURNED 12-May-2015 

 

GENERAL COMMENTS The introduction wrongly stated that delivery suites encounter 
unexpected emergencies rarely. Both unexpected emergency 
Caesarean section and postpartum haemorrhage are relatively 
common in busy units and I would expect a unit delivering 6300 
women annually to have a lot of experience with both conditions. 
That can be easily corrected. What can't be easily corrected (and is 
acknowledged by the authors) is that the end points selected are of 
interest but not (well not to me) of great relevance. Both emergency 
Caesarean section and postpartum haemorrhage are potentially 
dangerous conditions, and this study design can not possibly help to 
determine in any meaningful way whether patient safety is improved 
by simulation whether it is on site or off site simulation. To be fair to 
the authors, I am not aware of any study in simulation in medicine 
that has convincingly addressed that concern. Furthermore, we do 
not know to what extent learning decay has to be factored in to the 
simulations roster - "how often do simulations need to be repeated?" 
is another very important question not addressed in this research. 
Simulations are expensive, and repeating simulations more so. 
Therefore, I would like to know what the cost difference is to the 
organisation in having on site versus off site simulation?   

 

REVIEWER Torben Wisborg 
Professor, University of Tromsoe, Norway 

REVIEW RETURNED 18-May-2015 

 

GENERAL COMMENTS This is a neatly designed and meticulously performed study on a 
highly relevant subject. I commend the authors on the achievement.  
Anyway, I still have three major concerns.  
 
1) The primary outcome is "Knowledge assessed by a multiple 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008344 on 6 O

ctober 2015. D
ow

nloaded from
 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008344 on 6 O

ctober 2015. D
ow

nloaded from
 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008344 on 6 O

ctober 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/site/about/resources/checklist.pdf
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/


choice question test". The authors should argue better for the 
assessment of two different simulation settings by individual 
knowledge tests as the primary outcome. I acknowledge that 
exploratory outcomes (team performance using video analysis and 
organisational outcomes with suggestions for change) may 
represent indicators intuitively related to the multiprofessional 
simulation and setting, but I miss a better explanation for the 
employment of individual knowledge as the primary outcome when 
different multiprofessional simualtion settings are compared.  
 
2) Several of the participants had previous simulation experience. 
Table 2 indicates that randomisation was excellently achieved, but 
also that one third of participants in each group had experience with 
full-scale simulation and half of them had experienced "simple 
simulation". This might well reduce anxiety and cortisol increases, 
and improve mastering irrespective of the simulation setting?  
 
3) The difference between "ISS" and "OSS" should be better 
explained. Especially as it seems that OSS gives results similar to 
ISS readers would be interested to know how simple the OSS can 
be performed. I did not find it in the protocol article (ref. #35), or in 
the present manuscript.  
 
Minor remarks: The title of ref. # 41 is incomplete. There are some 
few typos, e.g. abstrac P 5, line 9.   

 

REVIEWER Dr Victoria Allgar 
University of York, England 

REVIEW RETURNED 15-Jun-2015 

 

GENERAL COMMENTS There are many tables showing the data. It is unclear which 
statistical tests have been undertaken in places. It mentions Welch 
Two Sample t-test and comparisons of  
location were performed by the Kruskal-Wallis rank sum test. It is not 
clear why there is a mixture of parametric and non-parametric tests 
for mostly ordinal data.  
 
It states that "percentage of correct answers in the MCQ...This 
increase was statistically significant (P<0.0001) from pre-training to 
post-training in both the ISS and the OSS groups (table 3). page 15. 
It is not appropriate to do statistical tests for each group separately, 
rather an ANCOVA could be used to comparing groups and MCQ 
POST, adjusting for MCQ PRE., possibly also adjusting for cluster 
group. The same applies to the other tables.  

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name Paul Duggan  

Institution and Country University of Adelaide, Australia  

Please state any competing interests or state ‘None declared’: None  

 

The introduction wrongly stated that delivery suites encounter unexpected emergencies rarely. Both 

unexpected emergency Caesarean section and postpartum haemorrhage are relatively common in 

busy units and I would expect a unit delivering 6300 women annually to have a lot of experience with 
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both conditions. That can be easily corrected.  

 

RESPONSE  

We agree with the reviewer that emergency caesarean sections and postpartum bleedings are not 

especially uncommon events in a large labour ward. Other obstetric complications, such as eclampsia 

and post-mortem caesarean sections are much rarer. In 2014 at Rigshospitalet 3.4% of our patients 

(206/6094) experienced postpartum haemorrhaging above 1000 ml and required surgical intervention. 

One percent of our patients (60/6094) underwent a high-risk caesarean section, which is defined in 

Denmark as a caesarean section in which the life of the pregnant woman and/or the foetus is at risk 

and where the standard decision-to-delivery interval is 15 minutes. The patient scenario in the 

simulations in the trial was a high-risk emergency caesarean section with cord prolapse, an event that 

occurred in 0.1% (9/6094) of patients at Rigshospitalet in 2014.  

 

NEW TEXT  

We changed the text on page 7 and deleted the word rare:  

In this trial, we wanted to apply simulation-based medical education in the field of obstetrics, as 

delivery wards are challenging work places, where patient safety is high on the agenda and rare, 

unexpected emergencies occur.  

 

NEW TEXT  

We also changed the text on page 8:  

The two simulation scenarios were: 1) management of an emergency caesarean section after a cord 

prolapse; and 2) a postpartum haemorrhage including surgical procedures to evacuate the uterus.  

 

What can't be easily corrected (and is acknowledged by the authors) is that the end points selected 

are of interest but not (well not to me) of great relevance. Both emergency Caesarean section and 

postpartum haemorrhage are potentially dangerous conditions, and this study design can not possibly 

help to determine in any meaningful way whether patient safety is improved by simulation whether it is 

on site or off site simulation. To be fair to the authors, I am not aware of any study in simulation in 

medicine that has convincingly addressed that concern.  

 

RESPONSE  

We agree with the reviewer that simulation studies have difficulties in determining whether patient 

safety is improved by simulation. However, we find that a broad variety of studies, meta-analyses and 

reviews together indicate that simulation has an effect on educational outcome, human factors and 

some patient-based data (i.e. reference numbers 1-5, 8,18 and 36).  

We tried not to overstate conclusions concerning the findings from our trial, and describe the 

limitations on page 25: A limitation of the study is the fact that the outcomes were based only on 

immediate measurements of knowledge level and of team performance. Only perceptions of 

simulation were measured after one week (evaluation and motivation) and safety attitudes after one 

month. No patient-relevant clinical outcome was measured.  

The aim of the trial was not to show effect on patient safety.  

We find that the conclusion we wrote is acceptable and does not overstate the findings (page 27): The 

present trial indicated that the fidelity of the setting seemed to be of less importance for learning; 

however, more research is necessary to better understand which aspects of simulation that is the 

most important for learning and how it influences patient-relevant outcomes.  

 

NEW TEXT  

We changed the text on page 36, which now states:  

…. No clinical outcomes or patient safety data were measured  

 

Furthermore, we do not know to what extent learning decay has to be factored in to the simulations 
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roster - "how often do simulations need to be repeated?" is another very important question not 

addressed in this research.  

 

RESPONSE  

We agree with the reviewer that we do not have information on learning decay and that we only 

measured immediate data, which is also described as a limitation.  

 

NEW TEXT  

We added the following to the text on page 37:  

In this trial we did not measure long- term retention. Literature on retention of skills suggests that 

deterioration of the non-used skills appears to occur about three to 18 months after training. More 

research within the field of retention and on the effect of short booster courses is necessary.[45,85-

87]  

 

Simulations are expensive, and repeating simulations more so. Therefore, I would like to know what 

the cost difference is to the organisation in having on site versus off site simulation?  

 

RESPONSE  

We agree that carrying out a cost analysis of OSS versus ISS would have been of great interest, but 

our trial was unfortunately not designed for that, which means we are unable to present any cost data.  

 

Reviewer Name Torben Wisborg  

Institution and Country Professor, University of Tromsoe, Norway. Please state any competing 

interests or state ‘None declared’: None declared  

This is a neatly designed and meticulously performed study on a highly relevant subject. I commend 

the authors on the achievement.  

 

RESPONSE  

Thank you very much for these very positive comments.  

 

Anyway, I still have three major concerns.  

1) The primary outcome is "Knowledge assessed by a multiple choice question test". The authors 

should argue better for the assessment of two different simulation settings by individual knowledge 

tests as the primary outcome. I acknowledge that exploratory outcomes (team performance using 

video analysis and organisational outcomes with suggestions for change) may represent indicators 

intuitively related to the multiprofessional simulation and setting, but I miss a better explanation for the 

employment of individual knowledge as the primary outcome when different multiprofessional 

simualtion settings are compared.  

 

RESPONSE  

We agree that we could argue better for the choice of outcome. The choice of a knowledge test as the 

primary outcome was mainly a pragmatic choice. We were able to find previous studies on knowledge 

testing that could provide us with data upon which to base a sample size calculation.  

 

NEW TEXT  

We have now added this to the text on page 9: The choice of a knowledge test as the primary 

outcome was mainly a pragmatic choice. MCQ testing is feasible for testing many participants in a 

relatively short time and at a low cost.[43] Furthermore previously used knowledge tests could be 

used for inspiration and for sample size calculation [44,45]  

 

In the limitations section (page 37) we mention the limitations of a knowledge-based test, stating: An 

additional approach to the assessment could have been performance-based tests of clinical work, but 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008344 on 6 O

ctober 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


this was considered unfeasible.  

 

However, some arguments in favour of knowledge tests can be found in the literature and page 37 

also states: Previous research on assessment suggests that knowledge-based written assessments 

can predict the results of performance-based tests, and hence knowledge-based assessment can be 

used as a proxy for performance.[79-81]  

 

NEW TEXT  

The text on page 37 now reads:  

Previous research on assessment suggests that knowledge-based written assessments can predict 

the results of performance-based tests, and hence knowledge-based assessment was used as a 

proxy for performance.[82-84] However a better approach to the assessment could have been 

performance-based tests of clinical work, but this was considered unfeasible.  

 

2) Several of the participants had previous simulation experience. Table 2 indicates that 

randomisation was excellently achieved, but also that one third of participants in each group had 

experience with full-scale simulation and half of them had experienced "simple simulation". This might 

well reduce anxiety and cortisol increases, and improve mastering irrespective of the simulation 

setting?  

 

RESPONSE  

Among participants in the randomised trial (table 1), 30/97 had experience with full-scale simulation, 

49/97 with simple simulation and 30/97 no previous experience.  

We have added a footnote to table 1 explaining what the different categories of simulation experience 

mean.  

 

NEW TEXT  

A simple simulation experience is, for example skills training using a low-tech delivery mannequin and 

no video recording of the simulation scenario. Full-scale simulation is done in teams with fully 

interactive mannequins and video recorded scenarios.  

 

NEW TEXT  

We have also added the following to page 37:  

The authentic teams may also be a limitation because two-thirds of the participants had some 

simulation experiences. The findings in this trial therefore need to be confirmed among other kinds of 

healthcare professionals with less experience in simulation-based education.  

 

3) The difference between "ISS" and "OSS" should be better explained. Especially as it seems that 

OSS gives results similar to ISS, readers would be interested to know how simple the OSS can be 

performed. I did not find it in the protocol article (ref. #35), or in the present manuscript.  

 

RESPONSE  

We agree that the reader may need more information on how the OSS was organised.  

 

NEW TEXT  

The following has been added to page 8:  

All participants recruited for a training day were told to arrive at a specific time dressed in work 

clothes, but had not been told what kind of simulation they were randomised to. The OSS room that 

was to function as the delivery room was in the doctors’ on-call room, which was small compared to 

the usual delivery room. A roller table prepared with the usual labour ward equipment had been 

placed in the room. The OSS room that was to function as the operating theatre was set up in the 

corner of a lecture hall. An anaesthetic trolley with the usual equipment was placed in the room and 
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equipment for the operating theatre nurses was placed on a roller table. An introductory presentation 

was given to all participants on how the simulation was organised and then the participants recruited 

for OSS were shown the fictitious delivery room and operating theatre.  

 

Minor remarks: The title of ref. # 41 is incomplete. There are some few typos, e.g. abstrac P 5, line 9.  

RESPONSE  

Thank you.  

Page 4: authenticity – the word is now corrected  

Reference 41 is now corrected  

 

Reviewer Name Dr Victoria Allgar  

Institution and Country University of York, England  

Please state any competing interests or state ‘None declared’: None declared  

Please leave your comments for the authors below  

There are many tables showing the data. It is unclear which statistical tests have been undertaken in 

places. It mentions Welch Two Sample t-test and comparisons of location were performed by the 

Kruskal-Wallis rank sum test. It is not clear why there is a mixture of parametric and non-parametric 

tests for mostly ordinal data.  

 

RESPONSE  

We agree with author that this information is missing and footnotes have been added to clarify which 

analyses were used for which tables.  

In the revised manuscript, as suggested by the reviewer in the next comment, we reanalysed data in 

table 3 (MCQ), table 4 (SAQ) and table 5 (stress measurement).  

 

We only used non-parametric tests on specific item responses from the evaluation questionnaire 

(Likert scale).  

 

The remaining outcomes, such as MCQ, safety, motivation and stress scores, and cortisol 

measurements were considered quantitative and analysed as such by means and comparisons are 

now adjusted for pre measurements.  

 

NEW TEXT  

Pages 11-12:  

Data analysis and statistical methods  

Due to the low number of missing values, no missing data techniques were applied. Single missing 

items in the MCQ test or more than one answer to an MCQ item were treated as incorrect answers. 

Single missing items in inventories as Safety Attitudes Questionnaire (SAQ), Intrinsic Motivation 

Inventory (IMI), Stress-Trait Anxiety Inventory (STAI) were excluded from the calculation of the 

summary scores.  

Calculation of 95% confidence intervals (CI) obtained after the simulation intervention (MCQ, post-

SAQ, stress measurements, IMI) was based on generalised estimating equations (GEE) [56] since 

observations from individuals on the same team were potentially correlated.  

The evaluation data measured on a Likert scale were analysed as comparisons of location of the 

ordinal responses from items in the evaluation questionnaire performed by the Kruskal-Wallis rank 

sum test, and the P-values were adjusted for multiple testing using the Benjamini-Hochberg 

method.[57]  

The mean outcomes obtained after the simulation intervention (post measurements) in the two 

intervention groups were compared by a linear model including intervention and baseline (pre 

measurements) as explanatory variables (Analysis of covariance (ANCOVA)), and inferences were 

based on GEE to account for the potential correlation within teams. To assess whether there was a 

difference in mean between pre and post measurements in each of the intervention groups, overall 
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tests of whether the intercept equals 0 and the slope equals 1 from a linear model of the post 

measurements on the pre measurements were performed.  

The team data, i.e., the ratings from the four assessors, were analysed using linear mixed models to 

take into account the repeated measurements on the teams by the same assessors. Random effects 

for each team nested in the randomisation group and in each assessor were included. A model 

including the interaction between randomisation group and simulation was used to estimate means, 

whereas an additive model was used to determine the overall difference in mean between the ISS 

versus OSS intervention and the first (emergency caesarean section) and the second (postpartum 

haemorrhage) simulation (no interaction between randomisation and simulations was found).  

Ideas for organisational changes were registered by participants and the reported suggestions were 

categorised as qualitative data and analysed using part of the framework from the Systems 

Engineering Initiative for Patient Safety model.[58]  

SAS version 9.2, R version 3.0.2, and IBM SPSS Statistics 20 were used for statistical analysis. Two-

sided P-values <0.05 were considered significant.  

 

It states that "percentage of correct answers in the MCQ...This increase was statistically significant 

(P<0.0001) from pre-training to post-training in both the ISS and the OSS groups (table 3). page 15. It 

is not appropriate to do statistical tests for each group separately, rather an ANCOVA could be used 

to comparing groups and MCQ POST, adjusting for MCQ PRE., possibly also adjusting for cluster 

group. The same applies to the other tables.  

 

RESPONSE  

We agree with the author that ANCOVA is a correct method for analysis and have now also analysed 

all data using ANCOVA. We arrived at the same conclusions on the intervention level.  

For posthoc analysis of MCQ, stress measurements and team performance we find it of importance to 

report our results as these data indicate that the simulation intervention had an effect. These analyses 

have now been performed adjusted for the baseline measurements. We have also examined whether 

there is a change from pre to post by testing whether the incept is 0 and the slope is 1 in a linear 

model of post measurements on pre measurements. This type of analysis is now described in the 

paragraph on statistics (pages 11-12). We have decided, however, not to report these results in detail 

in the manuscript due to space limitations and for the sake of simplicity as our target readers are 

mainly expected to be clinicians and educationalists with a limited background in statistics.  

For the posthoc analysis we also decided to delete the posthoc data on SAQ because they are not 

important for the overall aim and conclusion of the article.  

 

NEW TEXT  

Pages 11-12  

Please see section above with the title: Data analysis and statistical methods  

 

NEW TABLES  

The results section is revised and new text has been added to tables 3 to 8.  

Please see the revised manuscript for all revised tables including text. 
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 1BMJ Open 2017;7:e008344corr1. doi:10.1136/bmjopen-2015-008344corr1

Open Access 

Correction: Simulation-based multiprofessional obstetric 
anaesthesia training conducted in situ versus off-site leads 
to similar individual and team outcomes: a randomised 
educational trial

Sørensen JL, van der Vleuten C, Rosthøj S, et al. Simulation-based multiprofessional 
obstetric anaesthesia training conducted in situ versus off-site leads to similar individual 
and team outcomes: a randomised educational trial. BMJ Open 2015;5:e008344. doi: 
10.1136/bmjopen-2015-008344.

 
The table headings are incorrect on pages 2 and 3 of supplementary table S1. The 
sub-headings should read ‘OSS’ and ‘ISS’ - these headings are correct on page 1 of the 
Table but the wrong way round in pages 2 and 3.

Open Access This is an Open Access article distributed in accordance with the terms of the Creative Commons Attribution (CC 
BY 4.0) license, which permits others to distribute, remix, adapt and build upon this work, for commercial use, provided the 
original work is properly cited. See: http:// creativecommons. org/ licenses/ by/ 4. 0/
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