Shared leadership in tertiary care: Design of a simulation for patient safety decision-making in healthcare management teams 
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ABSTRACT 
Background: Simulation-based training (SBT) on shared leadership (SL) and group decision-making (GDM) can contribute to the safe and efficient functioning of a healthcare system, yet it is rarely incorporated into healthcare management training. The aim of this study was design, develop and validate a robust and evidence-based SBT to explore and train SL and GDM.
Method: Using a 2-stage iterative simulation design approach, 103 clinical and non-clinical managerial students and healthcare professionals took part in an SBT that contained real-world problems and opportunities to improve patient safety set within a fictional context. Self-report data were gathered, and a focus group interview was conducted to address the simulation’s degree of realism, content, relevance, as well as areas for improvement.
Results: Participants experienced the simulation scenario, the material and the role assignment as realistic and representative of real-world tasks and decision contexts, and as a good opportunity to identify and enact relevant tasks, behaviours, and knowledge related to SL and GDM. Areas for improvement were highlighted with regards to involving an actor who challenges SL and GDM; more preparatory time to allow for an enhanced familiarization of the content; and, video debriefs to reflect on relevant behaviours and team processes. 
Conclusions: Our simulation was perceived as an effective method to develop and assess SL and GDM within the context of patient safety and healthcare management. Future studies could extend this scenario method to other areas of healthcare service and delivery, and to different sectors that require diverse groups to make complex decisions. 

What is already known on this subject
Numerous studies in management psychology suggest that educating teams on shared leadership (SL) leads to enhanced performance and team productivity, creating a group decision-making (GDM) process that is based on a shared understanding, purpose, and participation. However, surprisingly little is known on the value of teaching and learning about SL and GDM in the context of healthcare management and patient safety.

What this paper adds
· The design, development, and evaluation of a simulation-based training (SBT) package to learn about shared leadership and group decision-making in the context of healthcare management and patient safety
· A critical evaluation of how SBT can be used to encourage discussions about the leadership and patient safety culture in the NHS
· Freely available SBT material for anyone (researcher, healthcare manager, practitioner, etc.) who wishes to use it for academic and/or educational, non-commercial purposes

INTRODUCTION
The challenges that arise from the complexities confronting work place and institutions in the 21st century are so unpredictable that it is practically impossible for one person to accomplish the work of leadership alone.1 Thus, there is a view that singular leadership is a no longer adequate,2 and that the successful management of teams will require shared leadership (SL) and group decision-making (GDM) across different forms expertise and levels of leadership seniority. SL is the collective ability to set direction and build commitment, where team members each have a unique role that is embedded in the context of the group.3 SL modelling allows for team processes to be dynamic and interactive, and suggests that SL is manifested in joint information gathering and objectives reconciliation and decision-making, all of which are reflected in a series of task and team related behaviours and interactions. Lastly, SL can be executed vertically and horizontally, between team members with different professional background, as well as between members of varying degrees of seniority.4 

SL and GDM are particularly important in today’s healthcare service and delivery, which demand commitment from both clinical and non-clinical healthcare professions varying in levels of experience and seniority, in order to develop, provide and maintain holistic and high-quality patient-centred care. Historically, however, shared endeavours between these two groups have been difficult to achieve because of differences in work ethic, training and education, dissimilar styles of solving problems, or contrasting values.5 Such differences not only affect team satisfaction and the quality of working relationships, but have also the potential to compromise patient safety and efficient healthcare management.6

Future leaders and advocates in SL and GDM will be those who develop a learning ability that is continuously expanded through practice and experience.7 Behavioural simulation-based training (SBT) offers an effective first-person “as-lived” experience that contributes to the development of such future leaders.8 This method uses discourse, deliberation, and reflection, and enables exploring and examining perspectives, experiences interactions between healthcare professionals and in relation to SL and GDM skills.9 This is directly opposed to third person learning where there is information transfer from established leaders without the chance to develop these key skills and to ‘lead’. 

While both SL and GDM are strongly linked with organisational performance and success,10 developing these skills in healthcare management teams in practice is largely descriptive and anecdotal.11-13 In the NHS, the 'Windmill' series14 and the Lateral Play15 were the first to explore SL and GDM in the context of healthcare reforms considering various stakeholders. As part of their simulation design, experts were consulted to identify the main drivers and tensions to be explored in the simulation event, and to provide feedback and performance debriefings to facilitate the learning experience. However, while participants perceived these exercises as beneficial to gain practical experience in cross-functional SL and GDM, the SBT was not examined in terms of teaching and learning.16 Thus, a rigorously assessed SBT in the context of SL and GDM, and in relation to healthcare management is needed to understand how to model and develop these key skills.

Achieving a scientifically robust SBT requires evaluation of its realism, content, relevance to work and areas for improvement.17 Areas of interest include the degree to which the simulation teaches and assesses what it is intended to; the extent to which the elements of the simulation are relevant and representative of the targeted assessment and training purpose; and, the ability for the e.g. a team facilitator to detect distinct areas for improvement for groups of varying experience and expertise. 

Context
We designed, developed and validated a simulation scenario to develop and assess SL and GDM for clinical and non-clinical students and healthcare professionals. Specifically, we exposed participants to two hypothetical serious incidents (SIs) as a mean to applying SL and GDM in the context of healthcare management and patient safety.18 SIs are “… events where the potential for learning is so great, or the consequences […] are so significant that they warrant our particular attention to ensure these incidents are identified correctly, investigated thoroughly and, most importantly, trigger actions that will prevent them from happening again.”19 The quality of experience during the simulation scenario was assessed through subjective self-reports, while areas for improvements and general feedback was collected by means of a focus group interviews (FGI). Overall, our aim was to design and develop a realistic and meaningful training package for healthcare management teams, with our overarching research question addressing the extent to which we achieved this goal. 

METHODS AND MATERIAL
Sample
The sample comprised 103 participants (28 groups of 3-5 participants; age range = 24-42; female=55) of (1) executive and non-executive students from Imperial College London, UK, and London School of Economics and Political Science (n=26); (2) managers working at Public Health England (n=38); and (3) NHS staff (n=39; cf. Table 1). 

Table 1. Sample characteristics. 
	
	Academia
	Management 
	NHS staff

	Expertise 
	Medicine
	Public Health
	Nurse

	
	Business 
	Health Policy 
	Surgical registrar

	
	Health Policy
	Business 
	Senior Consultant 

	
	Clinical lecturer
	Health economy
	Head of the Department

	
	
	Quality Commission
	



The data collection took place through the offices of a UK hospital and two UK universities that offers executive education to healthcare professionals. Potential participants were informed about the schedule of events and the time commitment required. 

Simulation scenario development 
The material and procedure of the simulation scenario were developed based on (1) expert interviews with clinical and non-clinical managerial executives in the NHS healthcare; and (2) existing material from the Lateral Play, a previous simulation exercise developed by one of the co-authors.15 All material was developed by the authors and are available in the Supplementary File. 
Expert interviews were conducted with clinical and non-clinical managerial executives in the NHS healthcare in order to identify leadership challenges faced by service line management teams in an NHS institution. This led to the development of hypothetical SIs that were based on reports of the most frequently occurring events within the NHS.19 The first incident concerned the wrong lens being implanted in a patient's eye; the second incident concerned a retained swab after an emergency operation.19

We used material that represented a simulated health system and economy comprising seven providers (acute, community and mental health), two Clinical Commissioning Groups, regulators and a medical school − all members of “the Greendale Partnership”.15 To increase validity, data packs used for the simulation provided information on the key activities of each trust, including information on, for instance inpatient and out-patient per annum and number of staff. 

Guided by scientific recommendations on simulation design, and in addition to the data pack provided by the Lateral Play, we prepared participants for learning about SL and GDM by providing the following items:20 

(1) Background information on a fictional NHS Trust 
The background information provided statistics of the fictional Trust, including patient case activities (e.g. inpatient and out-patient) per annum, number of staff, nurse to bed ratio, the percentage of bed occupancy, and the money spent during one year. Figures informed about the incident reporting rate and trend by divisions (e.g. surgery, pressure ulcer), and tables were used to display data on the number of weeks of delays the incidents were overdue for investigation. 
(2) Two serious incident reports
The two SIs entailed the incident description, background and context, as well as human factors and system factors. For our simulation scenario, we used incidents that were reported amongst the most frequently occurring events within the NHS.19 The first incident discussed surgeons putting the wrong lens in a patient's eye, while the second incident provided details on surgeons who forgot to remove a swab after an operation. As recommended by simulation guidelines, both incidents were developed based on real incident reports.21 
(3) A news report 
Media coverage of events has been shown to stimulate groups into actions and add gravity to the issues that the events represent.22 The news report entailed a recent SI involving a patient who received a medication overdose, including opinions and perspectives of clinical and non-clinical managers around patient safety and healthcare management. The aim of the media coverage was to stimulate groups into actions, to critically reflect on the issues that the incidents represent, and to acknowledge the importance of working collaboratively.22 
(4) A Fishbone diagram 
The Fishbone diagram (i.e. Ishikawa Diagram) has become part of the routine manner in which clinicians and healthcare systems deliver care.23 It enables the analysis of patient-related processes by prompting an examination all possible causes of a quality problem, and by facilitating an understanding of  the relationships among them. Well suited for SL and GDM work, participants were encouraged to use it to depict multiple clinical and non-clinical factors affecting patient safety and healthcare management.24 
(5) A booklet on best practices in SL and GDM in the context of healthcare management
Developed by the authors, the booklet was provided to encourage SL- and GDM-related thoughts and behaviours, and to raise awareness of how these processes can be utilised efficiently in a team context.25 In particular, we provided participants advice on how to identify knowledge, skills and attitude displayed in SL; and to develop effective GDM skills such as how to identify necessary action steps and optimal sequence of actions.26 

The simulation was trialled and evaluated twice, using participants from a target population including a nurse, a senior management consultant, and a cardiovascular surgeon. Each trial was audio and video-recorded and supervised by an expert in leadership training in healthcare management. The results from these trials led to the introduction of a structured timeline and the opportunity for participants to read the background material prior to the simulation.
Simulation – Role
[bookmark: _Toc368301608]Roles were chosen to represent a cross-functional healthcare management team from different departments in the healthcare system that need to work collaboratively.27 Each participant was randomly assigned to one of the following roles: Lead Medical Director, Chief Nurse, Finance Director, Human Resource Manager, and Deputy Medical Director. 
Simulation – Task
Participants were asked to read the materials on the fictional Trust, the two SIs, the news item, the Fishbone Diagram, and the booklet. Next, participants, were requested to (1) identify the major problems using the fishbone diagram method to analyse the individual and systemic causes of the incidents; and (2) develop a list of actions to improve healthcare management and patient safety. 
Simulation – Procedure
The SBT exercise took place at the offices of the authors’ organizations. The entire set of activities lasted approximately two hours. All activities were audio (Olympus WS-853) and video (GoPro4Black) recorded, and were observed by a member of the research team. Before the start of the exercise, participants were given 15 minutes to complete questionnaires on their demographic background and leadership experiences. The simulation exercise was then divided into the three parts: an individual activity to give participants time to independently think through actions and potential solutions; a group activity which focussed on sharing knowledge, coordinating information and effort, and reach a group-level agreement regarding prevention of future serious incidents; 28 followed by a debrief. 

During the 30-minute individual activity, participants were asked to study the simulation portfolio and to develop a list of recommendations to improve healthcare management and patient safety. During the 30-minute group activity, participants had to work as a team to decide and agree upon a final set of recommendations to be submitted to the researcher at the end of each activity. In both tasks, after 20 minutes, a “10-minute” call was given to assure that the list was completed on time. The debrief was designed in accordance with Salas’ et al.29 and Lyon’s et al.30 essential criteria for team feedback, and was carried out by a member of the research team. The debrief provided feedback addressed SL skills and GDM processes, and participants were encouraged to discuss and reflect on specific events that happened during the simulation. 

DATA COLLECTION

Questionnaires 
The degree of realism and quality of content were assessed based on Kirkpatrick and Kirkpatrick’s31 evaluation questionnaire rated on a 7-point Likert Scale (1=”Not at all” to 7=”Very much”). Specifically, we examined participants’ experience of realism during the role-play exercise and the nature of relationships that evolved during the simulation exercise. Secondly, we asked about attitudes towards the value of the simulation exercise as a method to train SL and GDM in the context of healthcare management (further details are in the results section). We also asked participants to rate their perception of the role assigned, the quality of the training, and the relevance of the content to their work and needs.
Focus group interview 
The FGI was semi-structured and designed to further explore the quality of experience in terms of SL and GDM during the simulation, as well as potential areas for improvement. In particular, and in consideration of the evaluation framework used by Kirkpatrick and Kirkpatrick, we enquired about the quality of the material used, whether participants were able to train and test SL behaviour and GDM, and whether the experience was similar to their workplace.32 We also asked for information on areas of how to improve the simulation exercise.
DATA PROCESSING

Questionnaires
Data were tested to examine the distributions and the homogeneity of variance using a Shapiro–Wilk and Levene’s test before statistical procedures were applied. Because the data were not normally distributed, subjective ratings were then benchmarked against the median of 4 using the One-Sample Wilcoxon signed-rank test, which allows to assess the degree to which participants’ quality ratings of the simulation are below/above the rating’s mid-point.33 

Focus group interview
The FGI, transcribed by an external company for an agreed fee, were processed using NVivo10 (QSR International, Burlington, MA) and analysed using thematic analysis.34 Thematic analysis is a well-established exploratory approach for rich yet complex non-numeric data. It allows for pattern recognition of the content using codes and/or themes that emerge as part of categories, and, as such, enables for the data to be described and interpreted for meaning. Based on this approach, transcripts were simultaneously coded by two researchers to reach consensus on the coding scheme. Following the development of the coding scheme, the data were grouped and labelled into sub-themes that reflected participants’ experiences to further establish the validity of the scenario, and clustered into emerging themes.35 Quotes were provided to support each theme, and labelled based on participants’ clinical versus non-clinical background.

RESULTS

Questionnaires
All items were rated significantly higher than the median (either 5 or above), suggesting that the simulation presents a comparable “real-world” experience that is beneficial to train teams in the areas of SL and GDM, and relevant as a training package for their work (cf. Table 2). 

Table 2. Ratings for each statement were given from 1=“strongly disagree” to 7=“strongly agree.” The significance level p is shown for comparisons of the median rating for each question against a hypothesized median of 4, the scale mid-point, using the One-Sample Wilcoxon signed-rank test.

	Feature
	Median
	p

	1. This simulation is a realistic representation of a group meeting environment.
	5.33
	<.001

	2. The simulation scenario is realistic.
	5.50
	<.001

	3. The material used during the simulation was realistic.
	5.60
	<.001

	4. The simulation felt like being in a real group meeting.
	5.60
	<.001

	5. I would behave in the same way in a real group meeting.
	5.25
	<.001

	1. The team dynamic of the group members during the simulation was realistic.
	4.8
	<.001

	2. The communication and interaction of the group members during the simulation was realistic. 
	5
	<.001

	3. The behaviour of the group members during the simulation was realistic.
	5.33
	<.001

	4. The simulation offers a good opportunity for training shared leadership skills.
	5.60
	<.001

	5. The simulation offers a good opportunity for training group decision-making skills.
	5.50
	<.001

	1. The role-play felt realistic.
	5
	<.001

	2. I was able to play the role that I was assigned.
	4.75
	<.001

	3. I could understand the perspective of the board member whose role I was assigned to.
	5.20
	<.001

	1. What is your overall rating of the simulation as a potential training method?
	5.80
	<.001

	2. Please evaluate the relevance of the content of today's training to your work.
	5.60
	<.001



Focus group interviews
Findings from the data analysis suggested three overarching themes. Quotes were provided for each theme and sub-themes, and labelled based on participants’ background (referred to as “clinician” versus “non-clinician” in tables 3-5). 
The perception of the simulation
The simulation was perceived as a thought-provoking exercise in terms of material and content used; to allow to reflect on the concept of patient safety; and to address aspects of SL and GDM. To illustrate, the scenario was perceived as realistic and comprehensible in terms of material and content, and it allowed them to draw from real-life experiences and learn about healthcare management. The scenario also encouraged participants to think differently about patient safety (cf. Table 3). 

Table 3. Sub-themes and example quotes relating to the theme ‘The perception of the simulation.’
	Sub-themes
	Example quotes

	Thought-provoking exercise in terms of realism, content, relevance, and patient safety
	“I enjoyed this exercise, I thought it was good to just learn what is happening in a hospital and how we can address it and how we can put together a couple of points from my own experience.”(Non-clinician)

	
	“I felt that [the role] really forced you to take a different perspective […] to force you take on a different kind of mind-set, which I thought was really helpful.”(Clinician)

	
	“This [simulation] is about shared leadership and how do we get people to feel that they are part of a group. That is so important going forward. It is not about "we should audit them” [… it is about] coming and working together.”(Clinician)

	Shared leadership and group decision making (shared purpose, social support, increased participation [i.e. voice]) 
	“We had a lot of encouragement to speak up…which was important in making people feel more comfortable in sharing their own opinions.”(Non-clinician)

	
	“It was a good way to share different views […] even though we’ve got different roles, we kind of work on the same goal […] – it was good.”(Non-clinician)

	
	“The environment that was created allowed that if someone had something that they hadn’t felt had been discussed would have felt comfortable to say, ‘Oh hang on, have we thought about that?’”(Clinician)

	
	“I think there was some effort to try and understand, to get everyone to give their take on the issue.”(Non-clinician)



The scenario as a future training package
Participants acknowledged that the training package could be used as part of an extended workshop activity, with particular focus on SL and GDM, but also to allow discussions around the culture of leading and sharing responsibilities in the healthcare sector. The latter has been a particular challenge for clinical and non-clinical managerial staff, who benefit from efficient communication and collaboration strategies.5 (cf. Table 4).  
Table 4. Sub-themes and example quotes relating to the theme ‘The scenario as a future training package.’
	Sub-themes
	Example quotes

	Using the simulation as part of a lager workshop activity to train shared leadership and group decision making
	“This kind of [simulation] highlighted how protocols were followed and it is just like that healthcare culture which is not really a solution because it is difficult to change. One way you could do that is by having these sorts of workshops and simulation exercises which allow you to kind of explore that a bit more.”(Clinician)

	
	"And, I’d feel overall, taking the organic approach, I think this is a great first step, assuming that the simulation training isn’t an isolated incident, so as a first step, it was a good step.”(Non-clinician)

	Using the simulation to address the culture of leadership in the NHS
	“Trainees don't feel like they can speak out and make contributions […] changing the culture is really important […] such as very early on in your training program trying to instil that kind of culture that you can speak out.”(Clinician)

	
	“Realistically there might be [difficult] people and I think it is important that we overcome that and that we come to a [shared] solution [using the simulation].”(Non-clinician)

	
	“We need to own up – and that’s the thing, we don’t own up to our mistakes.  We love to blame. You see it in the media, and you see it around the world – this is blame culture!”(Clinician)



Areas for improving the simulation experience 
Areas for improving the simulation scenario included an actor as an action- provoking source to encourage effective SL and GDM, and more preparation time in terms of role and content. For instance, participants would have appreciated preparatory exercises, such as having to conduct a cost analysis or risk management plan, as well as provisions of videos and more media items to get an overview of the serious incidents and the potential impact they have on the reputation of the hospital. Lastly, participants suggested that the debrief to be supported by video feedback, allowing them to watch back team discussion certain behaviours that contributed to, or hindered, the development and enactment of SL and GDM (cf. Table 5).  

Table 5. Sub-themes and example quotes relating to the theme ‘Areas for improving the simulation experience.’
	Sub-themes
	Example quotes

	Using an actor to increase the learning experience
	“I think it could be interesting to have one of your players being contentious […] to make it a challenge.”(Non-clinician)

	
	“Having consultants/ actors come in and to specifically try to kind of disturb the culture a little bit is a good way to do that because you kind of learn when you are in the situation by dealing with.”(Clinician)

	Preparation time and usage of videos to enhance content comprehension of serious incidents
	“If I have the information beforehand and know what my role is […] if I have a bit of homework before I come here as to […] do a bit of cost analysis […it] will make me feel like I am having to come invested […] I have to deliver.”(Non-clinician)

	
	“I think depending on who you are asking to read this I wonder if making a little video might not be easier.” (Clinician)

	Video debrief
	"It would be interesting also to film an actual meeting and just to see what the interactions are there and see whether you learn anything from there that you can then implement in your simulation.“ (Non-clinician)



DISCUSSION
The aim of this study was to establish a simulation scenario that allowed participants to execute SL and GDM for addressing patient safety issues and to set goals for organizational improvement related to healthcare management. One hundred and three participants took part in the simulation. Self-reports asked about the degree of realism, content, and relevance to work, while focus group interviews were conducted to assess potential areas for improvement. 

Summary of key findings
Participants experienced the simulation scenario, the material and the role assignment as realistic and representative of real-world tasks and decision contexts, and the group activity as similar to a real meeting environment. They perceived the scenario as a good opportunity for training SL and GDM skills because it enabled them to identify and execute tasks, behaviours, and knowledge in a realistic manner, and encouraged them to think differently about patient safety. Participants suggested that the training package could be embedded as part of a larger workshop or training activity, with additional focus on the culture of leading and sharing responsibilities as part of a healthcare management workforce. Lastly, areas for improvement were highlighted with regards to an actor that drives and challenges SL and GDM, more preparatory time to allow for an enhanced familiarization of the content, content delivered in form of videos, and a debrief that uses video feedback as a means to address certain behaviours to improve SL and GDM.
Comparison with previous literature
Establishing a robust SBT is important because it confirms that the exercise enables to train and assess groups’ ability to execute SL and based on their behaviour and performance.36 Previous studies have shown that sharing information and sustaining a cooperative and facilitating relationship between group members are an essential enabler of team productivity. These behaviours are commonly referred to a being encouraged to participate (i.e. voice), show mutual support, and have a shared purpose.10, 37 Thus, a supportive internal team environment not only facilitates greater job satisfaction, but also encourages staff from different disciplines to collectively broaden their knowledge and understanding, and to feel empowered within their healthcare community.38 In contrast, studies have shown that negative behaviours, such a showing tension and deflating others’ status or interpersonal conflict have the potential to threaten working relationships and productivity.39 In particular interpersonal conflict is a contributor to higher rates of medical errors and staff burnout, and also leads to greater direct and indirect costs of care.40 Experienced across healthcare professions, it affects doctors, nurses, co-workers, managers and administrative workers alike, and impacts on team performance and reduces staff satisfaction.41 

Simulation and analysis of SL, GDM, around patient safety incidents can contribute to the safe and efficient functioning of a healthcare system, yet it is rarely incorporated into routine healthcare management training.42 Our results make a case for the implementation of SBT for clinical and non-clinical managerial healthcare professionals into their workplace; for instance, healthcare managers benefit from familiarity with the contexts in which patient safety incidents take place because they influence real-life practice and quality of care. Similarly, healthcare professionals who are aware of how health care is delivered and managed are able to make changes in their individual practices to benefit patients.6

In summary, our simulation realistically represented a range of roles from different healthcare departments and units, and identified ways to develop SL and GDM such that teams could plan and enact complex processes to reach decisions about how to improve healthcare management and patient safety. Such skills are vital for the NHS leaders of tomorrow. We encourage future studies that use the simulated scenario and embed it within an experiential learning curriculum that takes place over several days.43, 44 This will allow for a greater engagement and immersion in the role-play activity and more time for face-to-face and video feedback as well as reflections on participants’ team behaviour that are benchmarked against objective ratings of team efficiency and teamwork quality.

Limitations
Limitations and methodological considerations of our study should be noted:

First, the simulation scenario allowed exploring teamwork processes and behaviour relating to SL and GDM. An additional technique that would shed light on the nature of interactions between team members is the application of direct behavioural measures, assessed in form of observations measures used by a team facilitator to address specific behaviours and social team structures to understand the intensity and density of SL and GDM execution during the simulation exercise.45

Second, participants had the required background in healthcare and/or management to take part in this study. However, we some healthcare professionals, notably nursing staff, were under-represented. We recommend that future studies implement the simulation exercise as part of the student and staff’s educational training and professional development in order to secure a more homogenous distribution of different professional groups within the healthcare and healthcare management sectors.

Third, we have not assessed whether the simulation training resulted in improved healthcare management in response to continuous training. Changes in behaviour typically take habituation and there is little evidence of the long-term influence of SBTs on knowledge, skills and attitudes, but also about the SBT on actual clinical outcomes (e.g. number of adverse events) and economic benefits. Future studies are therefore encouraged to examine the long-term effects of singular or multiple applications of SBT on SL and GDM skills for healthcare professionals and institutions, where the value of the cost and time investment are proven to make a difference in patient safety and healthcare management at work.

Conclusion
Some health care organizations today still lack effective collaboration across professional boundaries due of differences in expertise, prominence, respect and influence, all of which increase the risk of compromised patient safety.46 Simulation training on SL and GDM facilitates and encourages communication across clinical disciplines, and advances healthcare management through a culture of informed reporting and learning.47 For instance, at an individual-level and team-level micro-level, SL and GDM training opportunities may be used to clarify roles and responsibilities during a patient’s pathway of care (e.g. surgical treatments); at a regional level, SL and GDM simulations may be of benefit to improve policy making and resource allocations within and between different services of health; and at a national level, exercises on SL and GDM may be used to improve communication and joint decision processes not only to tackle treatment and care but also to establish consistent regulations and quality assurance processes. Today’s healthcare organizations are more than ever in need of possessing and leveraging SL skills and GDM. Data from the current study show that our simulation contributes to exploring both skillsets by involving multiple individuals engaging in multiple behavioural interactions to solve complex problems.
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