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Abstract
Simulation is an ideal method for procedural training in obstetrics. To maximise training opportunities
through simulation, the evaluation of these educational activities should be based on a standardised
evidence-based approach. As such, the tools used in the evaluative process should be validated for content
and context, as this ensures consistency of approach. It also makes the findings and recommendations
acceptable, applicable and credible. More so, the information can be used for planning further learning,
assessment of the competency of the trainers and educational governance purposes. In our view, simulation
should be used in conjunction with other forms of procedural assessment such as mini-clinical
examinations and case-based discussions to translate skills to actual life events. The learners will be able to
further consolidate their learning, improve professional skills and feel involved throughout the programme.
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Introduction And Background
Obstetrics is a discipline where unexpected emergencies occur, which could be fatal and possibly lead to
severe maternal morbidity and mortality. The labour ward has the function of catering to complicated and
uncomplicated maternal deliveries and being ready for intervention in cases of obstetric emergencies [1].
The management of these emergencies is often a collaborative effort involving multiple disciplines such as
obstetricians, midwives, anaesthetists, operating room assistants, healthcare assistants and paediatricians.
In many of these instances, these clinical encounters require high acuity: if the staff is unprepared, the
outcomes could be catastrophic. Clinicians managing these cases require complex practical (technical) and
soft (non-technical) skills that may be difficult to teach through didactic lectures or in clinical settings [1].

Obstetric simulation is the recreation of potential emergencies in the labour ward with real-life barriers. The
primary objective is to provide learners with the opportunity to acquire the necessary skills to maintain
control over these situations and minimise harm to patients [2]. Also, to maximise its educational benefits,
these learners are expected to react to these scenarios as they would in real life. Simulation of obstetric
emergencies (SOE) has been shown to improve knowledge, teamwork abilities, leadership skills, and
decision-making in acute obstetric events [3,4]. However, to maximise the benefits of SOE, it is necessary to
continuously evaluate local programmes for barriers to their delivery and opportunities to improve their
educational content to sustain or improve clinical outcomes [5]. Several parameters can be evaluated in
SOE, including knowledge, teamwork, communication, situation awareness and cost-effectiveness. This
paper describes a framework for the effective delivery of SOE, effective quality assurance processes and how
to assess the impact of the service on clinical outcomes.

Effective delivery of SOE
Simulation, as an assessment for learning (formative assessment), is useful to define and demonstrate the
progression of a learner's performance at technical skills, cognitive tasks, and their psychomotor and
affective abilities [6]. It is also a useful tool to elicit non-technical skills such as teamworking abilities,
decision-making and empathy [6]. It draws its relevance from the principles that characterise how adults
learn. Simulation is experiential learning but multi-theorised and includes aspects of cognitive, humanistic,
behavioural, and social and transformational learning theories, to mention a few [7]. Adult learning is
largely self-motivational, which promotes self-directed learning and helps the learner to optimise learning
opportunities [8]. Adults learn through a process of dissonance, elaboration, refinement, organisation,
feedback and then consolidation of new knowledge [7]. SOE must integrate these learning processes through
a pre-brief, meaning interactions during the simulation and a debrief afterwards (feedback).

 Pre-brief

The term pre-brief refers to a constructive meeting between the learners and trainers held before or at the
beginning of the simulation session. This pre-brief sets the scene and provides a forum for meaningful
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dialogue, allowing learners to express their expectations and resolve potential barriers to learning. It is also
a formative learning tool as it helps in the identification of learning needs and learning gaps. The trainers
should use the probe and enquiry technique to articulate the learners’ prior knowledge, identify learning
gaps and formulate a mental plan on how to address these gaps during simulation. The trainers should set
out the intended learning outcomes and agree on specific areas of interest the learners might want to focus
on. This has been described to improve trainees' degree of participation and increase the collaboration
between faculty members. The pre-brief also provides necessary information on the trainees’ learning styles
and the most effective methods for delivering training to achieve learning outcomes [9].

During the Scenario

SOE provides an environment for learners to not only demonstrate that they know but also demonstrate the
application of that knowledge [10]. This progression in learning can be demonstrated in the constructed
clinical setting and observed as steady increases in performance levels by the trainer [11,12]. Formative
assessment through simulation should involve conversations with the learner as this provides the
opportunity to supervise this progress, fill knowledge gaps and ultimately transform the learner into a
competent clinician for that task [6].

SOE provides a platform for curriculum integration and enhanced professional practice. It has been
suggested that simulation if used appropriately could replace close to 25% of the curriculum [13,14]. It is a
useful tool that could complement workplace assessment tools, which appraise observed behaviours of
trainees such as mini-clinical evaluation exercises (mini-CEX) and direct observation of procedural skills
(DOPS), which typically have low inter-rater reliability. The use of simulation in these cases may help in the
standardisation of these procedural skills and may increase their reproducibility [13,14].

SOE can also be combined with clinical formative assessment tools, including mini-clinical examinations,
case-based discussions and the DOPS [13]. Mini-CEX is a structured assessment designed to provide
immediate feedback on clinical skills by observation of an actual clinical encounter. It has high reliability
and feasibility and is generally acceptable. However, mini-CEX has drawbacks, including time constraints,
high inter-rater variability and variations in scoring even among colleagues of the same grade [15,16]. Its
reliability can be enhanced by having different trainers observe different encounters and applying it to a
wide clinical content. It is an authentic form of assessment in near-natural settings compared with the
conventional case presentation or objective structural clinical examination [17]. Case-based discussions
explore trainees’ thought processes in clinical decision-making, their understanding of ethics as well as
professional judgement. It is a reliable method of assessment, especially if sufficient numbers are done with
many colleges advocating six to 12 assessments per year [18], and helps to consolidate learning achieved
through simulation and direct observation such as mini-CEX.

Debrief

The debrief is a formative activity, which must involve the trainer who observed the learner's performance at
a task to discuss their observations with the learner (concerning a standard) and engage in a discussion
about their performance and ways it can be improved [19]. It is a learning conversation that provides
individualised and tailored feedback on a learner’s performance [19]. A debrief must be a systematic re-
examination of the learner's actions to reveal areas of strengths and weaknesses, directing further learning
accordingly. The trainer should use probing, enquiry and advocacy techniques to understand the learners’
internal frames to comprehend the thought processes, assumptions or feelings that drive their actions [20].
This will help the trainers to engage in meaningful conversations advocating reasons why there should be a
shift in the learners’ thought processing and culminates in refocusing on a proposed alternative with
defined learning goals [20].

Effective Quality Assurance Processes

Quality assurance refers to activities aimed at sustaining good practices or improving current processes. To
ensure that the aims of SOE, including improvement in knowledge, teamwork, communication and situation
awareness, are met, there must be a process of objective evaluation of these objectives. These provide
needed information for educational and clinical governance purposes and also help in the commitment of
resources to meet educational needs.

Review
Planning for the evaluation
It is important to gather the thoughts and opinions of the faculty of trainers, clinical staff and management
staff in the design and delivery of an evaluation process or tool. This eliminates the resistance that could
ensue in the acceptance of the findings of the evaluation and improves the process of dissemination and
implementation of recommendations [21]. It also provides an opportunity to broaden the scope of evaluation
to include aspects of the programme that could be relevant to the organisation.
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A logic model is a useful tool in the planning, implementation and continuous evaluation of a programme. It
provides a visual representation of the relationship between the resources available, programme activities
and specified outcomes [22,23,24]. This model utilises flowcharts, diagrams and tables that itemise the
various components of the programme, define and simplify the relationships between several steps, and
enable critical analysis of each step involved in the delivery of the programme. In particular, this model is a
useful framework and reference point in the assessment of the programme. It can be employed in the
assessment of the feasibility of the programme at inception, clarifying goals and conceptual gaps,
monitoring progress during implementation, and developing measures of evaluation and dissemination of
knowledge [25]. The logic model is most beneficial if each component in the framework is linked to a
quantifiable outcome [22,23,24].

Using the logic model [21] as a guide for the SOE programme, its programme activities would include the
identification and preparation of the rooms in the labour ward, training the faculty of educators and the
purchase of the mannequins. The services delivered include the training of the obstetric team (doctors,
midwives and allied staff). It is anticipated that the cancellation of clinical activity and allocation of the
study leave budget, which will ensure that staff members are released for this activity. The intermediate
result (outcome indicator) of this programme is the assessment of the impact of SOE on the knowledge and
behaviours of the attendees. The intended results (impact indicators) include an improvement in key
obstetric performance indicators, including a reduction in the patient’s complaints and legal claims and an
improvement in the patient experience.

The evaluation process
Evaluation of Knowledge Acquisition (Learning)

The main goal of the evaluation of SOE is the assessment of its impact on the learners’ acquisition of
knowledge. In a review, Sawyer and Gray argued that simulation is a useful tool in the facilitation of
competency evaluation and the maintenance of mastered skills. They described a well-designed simulation
programme as a framework to acquire skills that can be transferred to real-life events [26]. Furthermore,
Barsuk et al., in their review, were able to demonstrate the relevance of simulation-based learning (SBL) in
facilitating skills retention and translate this to improvement in clinical care [27]. As such, simulation in the
context of formative learning can be used in combination with other forms of workplace-based assessments
such as case-based discussions, mini-clinical examinations and direct observation of procedural skills to
facilitate and promote learning.

To objectively assess the impact that the programme has on improving learning, that is, if the learners
improved their knowledge base or acquired new knowledge, it is necessary to define their knowledge base
before attending the course (simulation). This can be achieved through a pre-simulation assessment test
using a well-designed self-reported questionnaire. The utilisation of a self-reported questionnaire survey
has the advantages of being economical, cost-beneficial and generating quick responses. Dillman et al.
argued further that the response rates may be higher if completed as a self-reported questionnaire [28].
Moreover, the utilisation of the internet for survey delivery ensures that it is accessible and
convenient while also reducing the cost of administration [28,29]. It also allows for quick and direct
responses from participants and eliminates content transfer errors. The internet facilitates the use of
available software in data analysis [28,29] and encourages the completion of the survey in privacy, which
promotes authentic responses from the participants [28]. From a qualitative assurance perspective, it is
pertinent that the assessment tool be acceptable, reliable, valid and feasible and of educational value [30].
The content of the questionnaire should be validated by all faculty members and invited experts in the field.
Krosnick and Presser reiterated the importance of colleague feedback in the development of a tool for
evaluation, particularly in the validation of the contents for their readability, understanding of the content
(items) of the questionnaire and practicality of the evaluation [28,31]. It also ensures that the items are
applicable and relevant to the overall intentions of the programme [28,31]. The survey questions should be
itemised clearly and presented in a simple and comprehensible format. Survey as a method of assessment
has a reliable test/retest reliability in the measurement of learning. The responses from the same
individual make them reliable, authentic and reproducible [30].

The evaluation of SOE should involve a pre-test (written or verbal assessment of prior knowledge), which is
ideal and useful in identifying the knowledge gaps to plan and direct learning [7]. It also provides a basis for
comparison, particularly when compared to subsequent assessments in formative learning. The pre-test
questionnaire items should contain all aspects of obstetric simulation to be covered within the course and
include details such as professional background and level of experience. The post-test assessment (survey)
should be based on the same set of questions and collected after the course. The completion of the survey
afterwards provides a true reflection of the effect and value of the programme in improving learning, and
completion rates are improved if it is a prerequisite to the collection of attendance certificates. Some
schools of thought suggest that there should be a time lag following the completion of the course to allow
participants to reflect on the skills acquired and determine the educational value of the programme.
However, in practice, there is an association between decreased compliance and recall bias that may affect
the response rates and accuracy of responses. A comparative analysis of the pre- and post-simulation tests
would identify knowledge gaps and areas for improvement. The differences in the scores of the pre- and

2023 Alalade et al. Cureus 15(8): e43908. DOI 10.7759/cureus.43908 3 of 7

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


post-tests correlate to additional knowledge acquired on the programme and would reflect the value of the
programme in improving clinical knowledge.

Evaluation of Processes Involved in Service Provision

SOE provides an opportunity to examine the processes involved in the provision of clinical care during
emergencies. It provides a microscopic examination of the logistics and support services available in
obstetric emergencies such as timely access to blood services in emergencies, etc. It provides the opportunity
for critical examination of these processes to identify where lapses in the system are and how these can be
managed.

The assessment should begin with the itemisation of all processes involved in each simulated obstetric
emergency. This enables visibility of these processes to identify areas of bottleneck and non-value-adding
steps. This will enable the managers to eliminate such steps and streamline response times during
emergencies. The revised steps should be simulated in the future, and a continuous process of evaluation
can be integrated and imbibed into the culture of the organisation.

This can be achieved by interviewing learners and trainers following the SOE and gathering information on
their experiences and how they feel the processes can be enhanced. It is important to identify common
themes, which can be gathered by identifying the unifying concepts, perceptions and lessons learnt [32].
These themes should be addressed by management and conclusions compared with the literature to
generate new policies that can improve local practice.

Evaluation of the Impact of SOE

The value and impact of the programme should be assessed and should entail an analysis of the cost
incurred in setting up and implementing SOE compared with the outcome indicators [21]. Costs should not
only include direct expenses, such as the purchase of mannequins but should also take into account indirect
costs, particularly opportunity costs, such as the cancellations of clinics, the cost of study leave for
participants and time off in lieu for the trainers. This would inform the costs per trainee and may influence
decisions about the management of the programme such as the timing of SBL and how best to integrate with
minimal disruption to other departmental activities. It would also provide information on resource
allocation and budgetary allowance for the programme [21]. A cost-effectiveness analysis is conducted to
understand if the programme meets its objectives at a reasonable and sustainable budget and can be
achieved by analyzing data on the impact indicators, such as the number of adverse outcomes, the number of
department patient complaints received, the costs of legal claims and budgetary allocations for contribution
to the clinical negligence scheme by the health board for maternity services [33]. Successful programmes
should see a positive trend in these figures, with a reduction in the number or severity of adverse incidents,
the number of patient complaints and contributions to the negligence scheme. These analyses may have cost
implications but are useful to understand how best to fund the programme and prioritisation and
appropriate allocation of scarce resources to improve clinical service delivery to meet clinical needs and
outcomes. Moreover, information on patient experience must be gathered through the collection of a
patient satisfaction survey following live obstetric emergencies and assessed to understand if current
processes are adequate. Furthermore, there should be a quantitative and qualitative annual review of
complied complaints or compliments to look for trends that require improvement that can be incorporated
into subsequent SOE.

Evaluation of Trainers

SOE is useful to provide information to the management team on the current processes guiding educational
delivery and may unearth the absence of necessary skills or gaps in the expertise required for the delivery of
certain aspects of training. Therefore, trainers must be assessed for feedback preferably through the use of a
questionnaire survey as it is quick, cheap and easy to collate. This should be combined with interviews that
understand the contexts of issues identified in the responses collated through the survey. Furthermore, it is
recommended that annual or biannual update courses are provided for the faculty of trainers to keep abreast
of new technologies and advancements in patient care. This provides an opportunity for continuous
professional development for these trainers and also an additional level of quality assurance for clinical
practices. These professional development opportunity sessions may attract financial investments but have
been shown to have positive impacts such as improving the quality of feedback provided to trainees by
trainers and improving the trainers’ teaching techniques that have increased trainee satisfaction rates SBL
[17].

Dissemination of the Evaluation Report

The evaluation report should not only contain findings but also analyse and synthesise them to conclude the
programme. It is also necessary to reflect on these conclusions within the context of the programme to gain
a clear understanding of identified issues and how they can be addressed [21].
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The conclusions of the report must be disseminated in an efficient and timely manner to all stakeholders.
This would promote stakeholder engagement and would facilitate the adoption of recommendations within
the service. In this case, the findings should be presented at the next available obstetric governance
meetings to all shareholders, including obstetricians, midwives and managers. This provides a platform for
discussion and justification of the findings of the evaluation and enables productive discussions on how to
improve the programme and safe practices within local obstetric units. The recommendations should be
communicated formally in a timely and unbiased manner to all members of staff and should be referenced
in their professional development portfolio. The implementation of the recommendations may necessitate
programme redesign and the creation of policies, and it should be facilitated by the managers. These should
be in line with SMART principles, that is, the policies should be specific, measurable, attainable, realistic
and timely. This enables continuous assessment of the impact of these policies and provides opportunities
to further improve clinical practices and, ultimately, patient outcomes.

What Is the Best Way to Deliver SOE?

An in situ model of learning is one where learning takes place in the actual work environment or clinical
facility, involving those who deliver the care [1]. This differs from an off-site or centre-based model where
learning occurs in a different location or facility. Recently, it has been suggested that an in situ model of SBL
for obstetric emergencies may be more effective than an off-site model [1]. In their review, Sørensen et al.
supported the view that training within the natural environment where actual clinical care will be delivered
has the advantage of identifying potential obstacles in the labour ward [1].

The delivery of SBL as an in situ model ensures that learners find the application of the knowledge and skills
acquired more relevant and applicable in the local context, particularly regarding the available skill mix and
resources [1,3]. It also has the advantage of psychological fidelity and may be used as part of assessment
processes in the introduction of new procedural techniques in the labour ward. It also has the potential
benefits of cost savings compared to the off-site SBL, which incurs the costs of securing facilities and
transportation, to mention a few; and trainers are also able to relate to local problems and offer solutions
that can improve healthcare delivery.

However, the in situ model of SBL has the drawback of familiarity amongst colleagues, which could affect
how seriously members of the team engage with the session. This shortcoming can be mitigated by ensuring
that resources, such as staff budgetary allowances, are allocated to these training sessions and clear time
slots are guaranteed for each learner. This system makes it necessary to attend these sessions because team
members understand that part of their study leave budget goes towards these mandatory learning events. It
should also be included as part of their requirements for a successful annual job appraisal.

Conclusions
Simulation is an ideal method of procedural training in obstetrics. To maximise training opportunities
during simulation, the evaluation of these educational activities should be based on a standardised,
evidence-based approach. The tools used in the evaluative process should be validated for content and
context. This ensures good quality assurance and consistency of approach and makes the findings and
recommendations derived credible, acceptable and applicable. Moreover, the information derived from the
evaluation can be used for planning further learning, assessing the competency of the faculty and for
educational governance purposes. In our view, simulation should be used in conjunction with other forms of
procedural assessment such as mini-clinical examinations and case-based discussions in the translation of
these skills into actual life events. Learners are then able to further consolidate their learning, improve their
professional skills and feel involved throughout the programme.

In addition to improving a learner’s knowledge base, SOE helps facilitate and assess interprofessional and
collaborative learning by strengthening team bonding and improving communication, thereby reducing
adverse incidents that may result from human factors. It also enables the learners to understand their roles
and appreciate how these fit with the overall patient care.
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