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Abstract

Introduction

Simulation is widely employed to effectively teach a range of skills, across healthcare
professions. Simulation-based education is most effective when exercises are embedded within
a standardised curriculum. Although recommended by many governing bodies, establishing a
national programme of simulation presents many challenges. Successful implementation
requires a clear understanding of the priorities and needs of those it seeks to serve yet there
are limited examples of how best to do this. This study outlines a structured process of

prioritization to develop an integrated national simulation-based educational programme.

Methods

A series of action research cycles were undertaken to develop and evaluate a national
simulation programme. This paper describes cycle 1 which employed a structured approach to
understand and prioritize learner needs. Cycle 1 involved a six step process: development of
exclusion criteria, review of competencies for inclusion/exclusion, clinical significance of
competencies, perceived usefulness of training, an analytic hierarchy process and final

competency selection. Different stakeholders were involved at each stage of the process.
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Results

Key stakeholders reviewed the 370 competencies in the Foundation programme curriculumand
identified 18 initial competency areas. These 18 areas were subsequently prioritized through
the analytic hierarchy process, resulting in a carefully selected and ordered list of 12
competencies from which a targeted simulation-based educational programme could be

developed.

Discussion

To our knowledge this is the first study to outline the methods of competency prioritization to
create a simulation curriculum that is integrated within a national curriculum in the medical
education context. As well as demonstrating the practical steps of such a process, key
implications for practice are identified. This robust approach to educational design also
resulted in unexpected benefits, including educator and clinician acceptance and programme

funding sustainability.
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Strengths and limitations of the study

o Theinvolvement of representative stakeholders across roles and locations allowed a national
picture of needs and priorities representing multiple perspectives.

e The Analytic Hierarchy Process allowed the combination of multiple criteria and stakeholders to
provide diverse perspectives on curricular priorities in a quantifiable way.

e The balance of rigour and feasibility meant that only two clinical specialties were represented in
the expert clinician group.

e The ability of stakeholders to self assess their needs is variable and challenging to account for.
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Introduction

Simulation is a powerful method of medical education.” 2 Simulation-based education (SBE) is
an effective means of learning clinical skills, and data indicates these skills can be transferred to
clinical practice.>* Simulation is employed to teach a range of skills, across healthcare
professions. Evidence has grown in both technical skills training and non-technical skills

development.*? Simulation is also used to assess new clinical environments and workflows.1°

SBE is most effective when exercises are embedded within a standardised curriculum.? 1112
Resultantly, governing bodies increasingly recommend the integration of simulation-based
training into postgraduate specialist training programmes.** Without consideration of its place
in a curriculum, simulation risks being poorly targeted and not integrated, hampering
sustainability and quality.1> 13 This is pertinent for large national training programs where
variation in clinical placements and multiple modes of curriculum delivery exacerbate the

challenges of aligning simulation with the wider curriculum.

Establishing a national programme of education presents many challenges, and successful
implementation requires a clear understanding of the priorities and needs of those it seeks to
serve. This is vital as any educational intervention is limited by the available resources and
funding and competing demands on a learner’s time, such as a need to have sufficient clinical
experience and the demands of clinical service delivery. Furthermore, identifying which aspects
of a curriculum are best delivered through simulation results in a more goal-directed and, in
turn, sustained use of simulation.’? Due to the diverse range of factors impacting on clinical

education, learning needs are likely to be widely dispersed across the curriculum and be varied
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in nature. Needs analysis is a key component of curriculum development and a key starting
point for the application of simulation.?>-18 Although recognised as the first step in the design
of any educational intervention for medical education, it is a step not clearly described and at

times overlooked or not approached in a systematic way.®

There are limited examples in the literature of national healthcare curriculums effectively
integrating simulation.?® National programmes of simulation training for postgraduate medical
education have been shown to be effective in some specialist training, for example in surgical
training and paediatric surgical training.2% 2! Current examples focus on evaluating the
programme’s success as far as impact and feasibility but give limited information on the process
of developing the programs. For example, Breaud et al. explain the involvement of a number of
experts nationally, supervised by the national college, but give no practical descriptions of how

this was done.20

Identifying and prioritizing learning needs relevant to a large body of junior doctors across a
country requires a thorough yet manageable process. Due to the gap in the healthcare
simulation literature around national educational programmes, no established approaches
exist. An initial prioritisation method was needed to answer the question: what competencies
should be prioritized to develop a targeted Scottish simulation curriculum aligned with the UK
Foundation Programme (UKFP)? This paper aims to demonstrate how competencies were

identified and prioritised for this programme through a structured approach.
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Methods and Results

Context

The introduction of the UKFP was proposed by the Chief Medical Officer for the NHS in 2002
and later implemented in 2005 to address concerns about training in the previous junior doctor
grades in the United Kingdom.??> The programme was established to provide newly qualified
doctors with two years of basic clinical training to improve the transition from medical school to
specialist training.?® All doctors entering specialist training in the UK must be able to

demonstrate that they have attained the UKFP competencies.

The UKFP has a set curriculum with a comprehensive list of competencies that all Foundation
(FY) doctors are expected to achieve by the end of their two-year training period.?* Each doctor
undertakes a series of clinical posts, including medical and surgical posts in the first year and
then a series of additional posts within specialties.?> The specialties covered and the clinical
work that they are exposed to vary. Their experience is also dependent on geographical
factors, healthcare trust differences, colleagues and local educational contexts, supervision and
provision. Varying shift patterns and pressures to fulfil clinical duties can also create barriers
for trainees to attend organised learning events.?® Coverage of the curriculum competencies, in
what was designed to be a standardised generalist training, therefore has significant elements

of variability.?’
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Since the institution of the UKFP and its curriculum, there have been concerns that clinical
experience and opportunities for training are not consistently meeting all of the requirements
for the junior doctors.?® 2° Two reviews concluded that although delivery of service is itself a
major part of training, this competing demand on time significantly complicates delivering a
consistent and comprehensive curriculum to the Foundation doctors.?”-3% Moreover, service

demands have increased since these reports.3!

In 2014 the Foundation Programme directorate and NHS Education for Scotland sought to
support clinical training with a new national programme of focused education for all trainees,
integrated into their working shift pattern. Furthermore, the working group identified a future
need to develop an integrated simulation-based programme of education due to its strong

evidence base in support of clinical learning experiences.

Patient and Public Involvement

There was no direct patient involvement in the design of this study.

Methodology

Reflecting pragmatism where research aims enable problem solving, the overarching study
methodology was action research.3233 Action research seeks understanding of a situation and
identifies needs in order to drive the development of an intervention. In action research, data

is collected from people’s experiences and insights and knowledge creation comes from how
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these are interpreted.3* This study sought to create an intervention to enhance the UKFP
through a simulation programme. In keeping with the underpinning theoretical basis, the study
utilised a mixed methods action research approach in an attempt to provide a thorough
understanding of the situation and to drive the development of an educational programme.3®
Carr and Kemmis developed a reflective spiral model to take action to improve educational
activities: plan, act, observe and reflect.3® In alignment with this model, the overarching body
of work involved three cycles: Cycle 1 - Needs Analysis and Prioritization, Cycle 2 — Simulation
Curriculum Development and Cycle 3 — Simulation Curriculum Analysis. This paper focuses on

Cycle 1.

Cycle Design

The lack of existing approaches in learning needs prioritization to develop an integrated
national healthcare simulation curriculum, meant that principles were drawn from curriculum
design approaches in other disciplines. Hoadley-Maidment developed the concept of the
needs analysis triangle: student-perceived needs, teacher-perceived needs and company-
perceived needs.3” Additionally, Golden and McGaghie argued that health care education
design needs to be directly linked to health care needs.3® 3° In alignment with these views, the
researchers structured the analysis around three stakeholder groups, i.e., Foundation doctors,
clinical educators and Foundation programme directors. Furthermore, clinical significance was
included as a key indicator. One of the most significant challenges in designing this needs

analysis was the magnitude of the UKFP curriculum, which contains 370 competencies. From a
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practical perspective it was unrealistic to have stakeholders, especially trainees, meaningfully
engage with all 370 competencies. Moreover, the group considered the limitations of what was
possible from a resource and logistical perspective. These limitations dictated that the
simulation programme would comprise of no more than two half-day exercises. Finding a way
to narrow the competencies so they could be evaluated and the most relevant included in the

curriculum was key.

Using these considerations to frame the design, a multi-step process involving cycles of work,
typified in action research, was incorporated: 1) Develop exclusion criteria; 2) Review
competencies for inclusion/exclusion; 3) Assess clinical significance of competencies; 4)
Evaluate perceived usefulness of training; 5) Conduct Analytic Hierarchy Process; 6) Select final
competencies for inclusion. Across the various steps, multiple stakeholder groups were
included: Recent Scottish UKFP graduates, clinical educators, UKFP directors, and postgraduate

deans. Methods and the results of each step will now be presented.

Step 1 — Development of exclusion criteria

Five clinical education experts (Scottish UKFP programme director, associate postgraduate
deans, clinical skills director) met to develop and agree on exclusion criteria to distill the list of
Foundation competencies. Experts were chosen because they were experienced clinical
educators and had a broad understanding of the UKFP and the context of any potential

educational intervention, which would enable them to set meaningful criteria.
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The group agreed upon the following exclusion criteria, through which to consider the 370

competencies. Competencies would be excluded if they fell into any one of the following

categories:

1. Already covered by an established educational intervention
2. Inappropriate for SBE

3. Consistently covered by compulsory clinical placements

Step 2 — Review of competencies for inclusion/exclusion

Three experts from step 1 filtered the UKFP curriculum’s 370 competencies using an electronic
Delphi approach. The process involved a series of rounds of categorising the competencies via
email. First, each individual highlighted the areas of the curriculum they felt should be included
after considering the exclusion criteria. These responses were compiled, and competencies
that were deemed to meet the exclusion criteria were removed. The condensed list was resent
for a second round of reviews. Finally, the group met to discuss the reasons for and against

including each competency to settle on a final list.

The final list of competencies for inclusion, developed from the three rounds of the delphi

exercise, included 48 curriculum competencies from the original 370. It was noted during this

process that a number of the competencies were related. In response to this reflection, the
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group themed the resulting 48 competencies into 18 related competency areas. The final

identified competency areas are detailed in Table 1.

Table 1: Competencies identified in Stage 2 of process

Themed Competency Area

Competency area definition

48 Foundation Competencies Identified

Assessment of Capacity

An understanding of the principles of
capacity and the skills to
communicate with a patient to
assess their capacity.

Understands how to undertake a capacity assessment and
does so where appropriate

In patients who lack capacity understands and applies the
principle of ‘best interests’

Ensures patient with capacity understands and retains
information long enough to make a decision

Angry Patients

The communication skills needed to
deal with an angry patient during
clinical work.

Deals appropriately with angry or dissatisfied patients, trying
to calm the situation and seeking assistance as appropriate

Learning/communication
difficulties

An understanding of how to
communicate with patients or carers
with learning or communication
difficulties.

Understands how the communication might vary when the
patient or carer has learning or communication difficulties
themselves e.g. deafness

Safeguarding patients

An understanding of vulnerable
patient groups (including children),
how to identify problems and
appropriately manage them.

Demonstrates awareness of safeguarding children (Levels 1
and 2) and vulnerable adults

Demonstrates the ability to identify, refer and participate in
both the medical assessment and care planning in cases
where the interests of a child, vulnerable adult including those
with learning difficulties or a potential victim of abuse, need
safeguarding

Demonstrates an awareness of the potential for physical,
psychological and sexual abuse of patients, and manages
such cases in a similar way to safeguarding children and
vulnerable adults

End of life care

Communication skills involved in
discussing end of life care with
patients.

Discuss patients’ needs and preferences regarding end of life
care wherever possible

Unsuccessful treatment

Communication skills needed to
address patients, family and clinical
staff when a treatment has been
unsuccessful or an error has been
made.

Understands and addresses common reactions of patients,
family and clinical staff when a treatment has been
unsuccessful or when there has been a clinical error

Emergency detention

An understanding of the legal
framework around restraining orders
and the skills needed to assess
patients within this framework.

Recognises the need for restraint of some patients with mental
illness according to the appropriate legal framework

Initiates restraining orders against some patients with mental
illness according to the appropriate legal framework
Demonstrates the knowledge and skills to cope with ethical
and legal issues that occur during the management of patients
with medical problems or mental iliness

Physiological change

An understanding of the monitoring
of physiological parameters and the
implications of physiological change.

Recognises the importance of recording and noting changes
in physiological score

Recognises the prognostic significance of elements of
physiological scores

Uses monitoring (including blood glucose) to inform the clinical
assessment

Recognises importance and implications of clinical early
warning scores

Palliative care

An understanding of patient
management options in end of life
care.

Prioritises symptom control as part of end of life care
Understands where and how to access specialist palliative
care services
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Unconscious patient

Skills required for appropriate
assessment and management of an
unconscious patient.

Assesses conscious level (GCS or AVPU)

Seeks corroborative history from witness in the case of
episodes of impaired consciousness

Treats on-going seizures

Recognises causes of impaired consciousness and seizures
and seeks to correct them

Recognises the potential for airway and respiratory
compromise in the unconscious patient (including indications
for intubation)

Understands the importance of supportive management in
impaired consciousness

Seeks senior help for patients with impaired consciousness in
an appropriate and timely way

Recognises the need to refer to a regional neurological /
neurosurgical centre for appropriate patients

Advanced care planning

An understanding of advanced care
planning and the communication
skills needed to discuss this with
patients.

Demonstrates an awareness of Advanced Care Planning in
end of life care and the times when it may be appropriate

Consult via interpreter

Skills needed to consult via an
interpreter.

Demonstrates the ability to communicate when English is not
a patient’s first language, including the appropriate use of an
interpreter

Three way consult

Skills needed to consult when an
additional party is present e.g. family
or carer.

Manages three-way consultations e.g. with an interpreter or
with a child patient and their family / carer

Adverse drug event

Recognition and management of an
adverse drug reaction.

Recognises and initiates action for common adverse effects of
drugs and communicates these to patients, including potential
effects on work and driving

Notifies regulatory agencies of reportable adverse drug
reactions to medicines and blood products

Monitoring therapeutics

Safe prescribing practice including
monitoring of treatment and team
work with pharmacy colleagues.

Monitors clinical evolution and treatment plan for patients
under their care

Monitors therapeutic effects and adjusts treatments and
dosages appropriately

Understands the limitations of F1 doctors prescribing and
transcribing prescriptions for cytotoxic drugs

Works closely with pharmacists and more experienced
prescribers to ensure accurate, safe and effective error-free
prescribing, whilst recognising that the legal responsibility
remains with the prescriber

Indicators for ICU

Recognition of the indications for
intensive care review.

Recognises the indicators for intensive care unit review when
physiology abnormal

Challenging others infection
control

Communication skills needed to
challenge others when they are not
observing best practice in infection
control and the management of
notifiable diseases.

Demonstrates clear and effective communication within the
healthcare team

Challenges others who are not observing best practice in
infection control

Is alert to consequences of bacteriological findings from
different patients suggesting cross infection

Informs the relevant authorities of notifiable disease

Medical Evidence

Communication skills needed to
explain medical evidence to patients
and to facilitate patients in shared
decision making.

Supports patients in interpreting evidence including
understanding the evidence in the context of any underlying
long-term condition the patient may have

Listens to patients and respects their views about their
treatment

Explains the impact of current condition on pre-existing long-
term conditions and co-morbidity to patients, carers and
colleagues

Understands the role of other healthcare professionals in the
management of long-term diseases

Understands how the home and work environment impacts on
patients’ long-term conditions, including the implications of
unemployment

Step 3 - Clinical significance of competencies
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A recognised approach to curriculum design is to prioritise the potential content and address
areas felt by experts to be of most importance.*® 4! Three senior educational leads were asked
to score the competency areas for the perceived clinical significance in the training of an FY
doctor. The clinical educators came from two specialty areas: anaesthetics (2 scorers) and
family medicine (1 scorer). The clinical educators were asked to give each competency area a
score out of 30, with 30 being of most significance, for how clinically significant each area was
to the work of a doctor at Foundation year 2 stage. A total score of 30 was chosen as it was

sufficiently large to allow discrimination but not so large as to be unmanageable.

Scores are presented in Table 2 as a proportion of 1, as is needed for an analytic hierarchy

process described in step 5.

Table 2: Competency area scores and outcome from steps 3,4,5 & 6

Competency Area Competency Definition Perceived Perceived Combined | Potential
usefulness clinical ranking application
significance score in Cycle 2
Assessment of Capacity An understanding of the principles of capacity 0.073 0.070 0.072 simulated
and the skills to communicate with a patient to ward round
assess their capacity. exercise
Angry Patients The communication skills needed to deal with 0.061 0.079 0.070 simulated
an angry patient during clinical work. clinic
exercise
Learning/communication | An understanding of how to communicate with 0.063 0.074 0.069 Impractical
difficulties patients or carers with learning or to deliver
communication difficulties. due to
limitations
on
simulated
patients
Safeguarding patients An understanding of vulnerable patient groups 0.057 0.076 0.067 simulated
(including children), how to identify problems ward round
and appropriately manage them. exercise
End of life care Communication skills involved in discussing 0.064 0.061 0.063 simulated
end of life care with patients. ward round
exercise
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1
2
3 Unsuccessful treatment Communication skills needed to address 0.071 0.051 0.061 simulated
4 patients, family and clinical staff when a ward round
5 treatment has been unsuccessful or an error exercise
6 has been made.
7 Emergency detention An understanding of the legal framework 0.082 0.035 0.059 simulated
8 around restraining orders and the skills needed clinic
9 to assess patients within this framework. exercise
10
11 Physiological change An understanding of the monitoring of 0.043 0.073 0.058 better
physiological parameters and the implications delivered by
12 of physiological change. another
13 form of
14 intervention
15
16 Palliative care An understanding of patient management 0.054 0.057 0.055 simulated
options in end of life care. ward round
17 exercise
18
19 Unconscious patient Skills required for appropriate assessment and 0.056 0.052 0.054 already
20 management of an unconscious patient. covered in
mandatory
21
ALS course
22
23 Advanced care planning An understanding of advanced care planning 0.055 0.051 0.053 simulated
24 and the communication skills needed to ward round
25 discuss this with patients. exercise
26 Consult via interpreter Skills needed to consult via an interpreter. 0.054 0.051 0.053 simulated
27 clinic
28 exercise
29 Three way consult Skills needed to consult when an additional 0.041 0.061 0.051 simulated
30 party is present e.g. family or carer. clinic
31 exercise
32
33 Adverse drug event Recognition and management of an adverse 0.042 0.053 0.048 combined
drug reaction. priority
34
3 score too
5 low
36
37 Monitoring therapeutics Safe prescribing practice including monitoring 0.043 0.049 0.046 combined
38 of treatment and team work with pharmacy priority
39 colleagues. score too
low
40
41 Indicators for ICU Recognition of the indications for intensive 0.074 0.018 0.046 combined
42 care review. priority
43 score too
low
44
45 Challenging others Communication skills needed to challenge 0.019 0.070 0.044 simulated
46 infection control others when they are not observing best ward round
47 practice in infection control and the exercise
48 management of notifiable diseases.
49 Medical Evidence Communication skills needed to explain 0.048 0.018 0.033 simulated
50 edical evidence to patients and to facilitate clinic
51 patients in shared decision making. exercise
52
53
54
55
56
57
58
59
60
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Step 4 — Perceived usefulness of training

Doctors in training were consulted about their perceptions on the usefulness of additional
training in each competency area. Because of the potential variations across programmes and
areas of Scotland and the intention that the simulation programme have national relevance, it
was felt important to have a large sample of opinions from recent Foundation programme
graduates from across the country. A total of 814 doctors who completed the UKFP in Scotland
during 2015 were invited to participate in an electronic survey hosted on the Bristol Online
Survey platform. A link to the survey was disseminated via email on behalf of the researcher
from the postgraduate deanery. The email was sent along with a participant information
booklet. The online survey also signposted to this information booklet, confirming that by
submitting the survey they were consenting to participate. The survey was open for four weeks

with a reminder email sent at the end of the second week.

The survey collected basic professional and demographic data (e.g., clinical rotations
completed) in order to understand the sample within the wider population. Respondents were
then asked to consider the usefulness of further teaching on the 18 competency areas, rating
each from 1 (not useful) to 5 (very useful). It was also recognised that some competencies from
the initial list of 370 could have been wrongly excluded during step 2. In order to ensure that
important competencies were not missed, participants were given a free text option to
highlight additional areas for inclusion. The draft survey was piloted with 10 doctors of varying
degrees of seniority, including Foundation doctors, to enhance clarity and relevance of

findings.*!
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In total, 132 recent graduates completed the survey (16.2% response rate), 37.2% male and
67.8% female. The training deanery of the respondents was important in describing the sample
population and indicated that the experiences and opinions captured were representative of
the programme nationally across Scotland. The number of responses from a particular deanery
ranged from 14% to 19% of doctors working in that deanery. It was also important to consider
the clinical experience of the respondents by looking at the specialties in which they had
worked during the Foundation programme. As expected, almost all respondents had
experience in general medicine and general surgery. There was no consistency across all other
specialties, with experience in individual specialty ranging from 2% (dermatology) to 38%

(general practice) of respondents (see Figure 1).

The average scores, generated by the questionnaire sent to Foundation doctors, are detailed in
the first column of Table 2. Most competencies had the support of around two-thirds of
respondents. There was one competency with clear support for additional training (emergency
detention) and one where there was very little support for additional training (challenging

others on infection control).

In the free text area of the questionnaire, FY doctors identified a number of additional learning
needs. The free text data from the questionnaires was analysed by this group via a thematic
framework to systematically look for patterns pointing to additional areas of learning need.*?
Following analysis, three themes were identified from this text. A sample of quotes are given to

further explain each theme in Table 3.
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Table 3: Themes and quotations from open-end trainee comments

Theme

Example Quotation

Procedural skills — specific
practical procedures

relevant to their job.

‘What we are not taught on the wards are procedures such as - LP, chest drain and

arterial line. All of which are highly useful.”

Dealing with difficult
colleagues — challenging
communication between

colleagues.

‘Communication scenario between nurses and doctors -including managing the

emotional undertones - would be the most useful.’

‘How to deal with obstructive/difficult colleagues i.e. when making a referral or

when being referred to.’

‘Knowing when to say no - where to draw the line with seniors/nurses when asked

to do jobs.’

Acute care — managing

acutely unwell patients.

‘Greater focus on managing an acutely unwell patient within teaching sessions.’

‘Unwell patients (SIM sessions invaluable).”

Step 5 — Analytic hierarchy process

In order to review the data received from the clinical educators and the data from UKFP

graduates in a structured way, an analytic hierarchy process (AHP) was employed.** 4> This

process employed a numerical system that allowed the two criteria, trainee-perceived

usefulness (gathered via the junior doctors questionnaire) and clinical significance (gathered

through the clinical educators survey) to be combined in a final score.
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Trainee-perceived usefulness

The quantitative data captured by the aforementioned questionnaire was used to rank the
degree of training priority which Foundation doctors placed on each competency. If a doctor
scored a competency as a four or five out of five, then it was considered that they would find
additional training in this competency useful. The trainee-perceived usefulness score was
calculated by summing the percentage of doctors who scored each competency a4 or 5. For
each of the competencies this usefulness score was converted to a proportion of 1, as is

required for comparison in an analytic hierarchy process.

Clinical significance of the competency

The scores generated by the clinical educators through the survey were then averaged between
the three educators, and the average scores were converted to a proportion of 1 to generate a

clinical significance score for each competency area.

In order to form accurate conclusions from the criteria, the AHP attributes a weighting to each
criteria. This accounts for the fact that some criteria may be more significant than others in
answering the proposed question. A score can then be calculated that combines each of the
criteria in an appropriate proportion. It was felt that both criteria represented equally
important factors influencing the focus of the intervention and therefore each were given a
50% influence on the combined score. A visual representation of this process is provided

(Figure 2).
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The AHP combined the scores from steps 3 and 4, with equal weighting, to provide a combined

score for prioritisation, detailed in Table 2.

Step 6 — Final Competency Selection

Three senior simulation experts considered the data generated by the earlier five steps. A
combined ranking score was calculated as a mathematical method to prioritise the competency
areas for the intervention. Competencies that had a high combined ranking score were
automatically prioritized (e.g., assessment of capacity). In reviewing the data for lower-ranked
competencies it was clear that for some competencies there was agreement across both
criteria. However, there were competencies with a significant discrepancy between the scores
for each criteria (e.g., challenging others on infection control). For these items, the individual

scores for each criteria and potential reasons for the discrepancy were considered.

The themes that came out of the open-ended comments from trainees in step 4 were
considered against the original exclusion criteria and compared to the existing 18 competency
areas. This process allowed the identification of additional needs in the area of procedural
skills. Acute care was excluded as all FY doctors in Scotland already undertake a simulation-
based course in this area. Interestingly the theme of ‘dealing with difficult colleagues’ was felt

to support the inclusion of the ‘challenging others around infection control’ competency area.

Given the resource and logistical constraints of being able to provide no more than two half-day

exercises, the group considered the limitations of what was possible to include. Fortunately this
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still allowed coverage of 12 of the competency areas. With the competency areas identified, it
was agreed that a simulated ward round exercise and a simulated clinic exercise would allow
efficient use of resources. Considering all of these points, the group made the decisions about

each competency area as detailed in Table 2.
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Discussion

To our knowledge this is the first study to outline the methods of competency prioritisation to
create a simulation curriculum that is integrated within a national curriculum in the medical
education context. Through the methods identified in this paper, the first cycle in the action

research process was completed.

Summary of Key Findings

From an initial list of 370 competencies in the national UKFP curriculum, 12 competency areas
were identified that provide the basis for the national simulation programme. In step 1, the
identified exclusion criteria (already covered by an established educational intervention;
inappropriate for SBE; consistently covered by compulsory clinical placements) were
instrumental in narrowing down the competencies. In step 2, through consideration of the
exclusion criteria, a list of 48 competencies was created, which were further themed into 18
overarching competency areas. Finally, through step 3-6, the list was further condensed and
prioritised. The final list included: assessment of capacity, dealing with angry patients,
safeguarding patients, end-of-life care, unsuccessful treatment, emergency detention, palliative
care, advanced care planning, consultation via interpreter, three-way consultation, challenging
others on infection control and medical evidence. This list formed the groundwork moving into

the second cycle of the action research process.
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Although the perceived usefulness and perceived clinical significance as rated by the
Foundation Program graduates and the senior clinical leads were in broad alignment, there
were some items where this was clearly not the case. This led the simulation experts to
consider further data in their decision making. For example, challenging others on infection
control was felt to be clinically significant by clinical leads, but FY doctors did not feel that
training in this area would be useful. As mentioned above, one group of stakeholders can bring
insight into strong reasons to include a need that the other group would neglect. In this
example, FY doctors may lack insight into the need for assertiveness in team working, feel
insufficiently prepared or anxious, or may lack the ability to self-assess themselves in this area.
The expert group may better understand the strong, patient safety-related need for this skill to
be addressed, and it therefore may be important to include in the intervention despite its lower
combined score. The accuracy with which learners can self-assess their needs is debated in the
literature, but there is evidence that the least competent and more junior are also the least
able to self-assess.*® The free-text data from FY doctors conversely suggested that further
practice in difficult communications with colleagues would be of value. Considering the data
with this level of granularity was important when finally choosing what to include in the

program.

Comparisons with existing literature

A limited number of examples exist in the literature of national curricula effectively integrating
simulation. National programmes of simulation training have been shown to be effective in

some specialist training, for example in surgical training.2%?! However, as in this example, the
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literature focuses on evaluating the programme’s success rather than describing the process of
how they were designed. Therefore, it is challenging to compare and contrast processes and

evaluate how this may ultimately impact programme outcomes.

Governing bodies are increasingly recommending the integration of simulation-based training
into training programmes. In the United Kingdom, the General Medical Council and the Nursing
and Midwifery Council both advocate this in undergraduate training, and the Royal College of
Surgeons of England emphasised this for postgraduate training in their publication ‘Improving
surgical training’.'*47:48  The move toward national simulation programmes integrated with
clinical learning requires a practical understanding of how best to do this. Examples of
successful approaches and the lessons learned in the process need to be shared to ensure this

is done effectively.

Methodological Strengths and Limitations

Developing unambiguous criteria was a critical methodological strength. This was relevant
across multiple stages. In steps 1 and 2, this enabled the reviewers to fairly and consistently
exclude competencies. As national curriculums are enormous, this was essential to identifying
a manageable number of relevant competencies, whilst still maintaining a robust process. The
chosen criteria were specific enough to bring shared understanding of purpose yet allowed
individuals to bring their expertise and opinion to the process. An important example of this

was the “clinical significance’ criteria. A specific yet common understanding of the nature of a

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 26 of 37

"1yBuAdoo Ag peroalold 1sanb Ag £Z0z ‘€ Jaquisidas uo jwoo fwg usdolwgy/:dny woi) papeojumod ZZ0z I1snbny g uo 62Z650-T20z-uadolwag/9eTT 0T se paysiignd 1siy :usdo NG


http://bmjopen.bmj.com/

Page 27 of 37

oNOYTULT D WN =

BMJ Open

Foundation doctor’s role and requirements helped focus participants on the process and enable

them to give more meaningful and reliable input.

Furthermore, across Cycle 1, multiple stakeholders with multiple perspectives participated in
multi-stage process steps. Careful consideration of stakeholders enhanced relevancy and
supported validity of the process. Including representative stakeholders across roles and
locations was critical to create a national picture of needs representing multiple perspectives.3’
That said, the choice of stakeholders was challenging. This process of prioritisation involved a
number of busy people and required a balance of rigor versus feasibility. For example, a
limitation of the experts in step 6 was that they only represented two clinical specialties:
general practice and anaesthesia. Although it would have been helpful to involve many more
from a wider range of specialties, representing the various posts the FY doctors rotated
through, this was unrealistic. Ensuring the individuals had sufficient educational expertise was
the key priority. Furthermore, the UKFP is designed for very junior doctors to develop baseline
competencies. Therefore, the variety of specialists was less important than it might have been

in later stages of training.

Next, the AHP in step 5 allowed the combination of multiple criteria and stakeholders to
provide diverse perspectives on curricular priorities. This approach could be applied to other
national curriculum. In this AHP it was decided to place equal weighting on the different
stakeholder groups, whereas most needs analysis places a higher emphasis on the learner.

This weighting could be argued a number of ways, but equal weighting was chosen because the

FY doctors were very junior and individual learners would not have oversight of the whole FY
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programme and its national variations.*® Another important consideration that came out of
this work was that it is important to not only consider the final output of the AHP, but to
meticulously analyze the individual criteria results, particularly where there is a large
discrepancy between the scores for each criteria. In this situation, the individual scores for
each criteria and potential reasons for the discrepancy needed further consideration, and the

free text comments provided helpful additional data in the decision-making process.

Implications for educational practice

Simulation remains a useful but resource-intensive educational tool, and it is vital to share
knowledge of how to optimise its use. Recognising that simulation is best embedded into a
curriculum, the increasing drive by national governing bodies to include simulation in
healthcare curricula means that sharing of experience in how to effectively do this is important.
Examples of practical steps taken on how to approach this may be helpful to others trying to

develop integrated curriculum, especially at a national level.

As well as the clear curricular benefits of a structured prioritisation, this process has brought
about additional gains. The approach highlighted areas of the curriculum that needed further
attention through methods other than simulation. This informed the Foundation Directors in
planning other educational interventions. Crucially, the involvement in the prioritisation
process of doctors nationally, at both learner and educator levels, meant that roll-out of the

programme was relatively simple. Additionally, the robust process meant that the program was
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viewed as legitimate and enhanced buy-in by clinicians. Senior clinicians not only supported the
program delivery through agreeing to become teachers, but also by enabling junior doctors to

attend. This has ultimately supported long-term program sustainablity.

Finally, the thoroughness of the method was critical in demonstrating the value of the
simulation programme and created further unexpected outcomes. In addition to enhancing the
support from clinicians, the broader programme has been better accepted and supported by
organizations. Moreover, this support has led to further programme funding. The resulting
UKFP Simulation Programme has now been running across Scotland for three years. It is funded
for and built into the training of all Foundation doctors in Scotland. Future work around
integrated national simulation program development should not only include a robust process
for competency prioritization, but also should report on this process to enable further

comparisons between methods and programme outcomes.

In conclusion, this initial work in developing a robust, yet practical prioritization method was

critical in developing a targeted, relevant and integrated national simulation curriculum.
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Figures
See attached files.
FIGURE 1 — The range of respondents’ experience through clinical posts.

FIGURE 2 — The visual representation of the analytic heirarchy process.
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FIGURE 1 — The range of respondents’ experience through clinical posts.
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FIGURE 2 — The visual representation of the analytic heirarchy process.
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Abstract

Objectives

Simulation is widely employed to teach a range of skills, across healthcare professions and is
most effective when embedded within a standarised curriculum. Although recommended by
many governing bodies, establishing a national programme of simulation presents many
challenges. Successful implementation requires a clear understanding of the priorities and
needs of those it seeks to serve yet there are limited examples of how best to do this. This
study aimed to develop an integrated national simulation-based educational programme for

junior doctors in Scotland through a structed, multi-step prioritization process.

Design

A series of action research cycles were undertaken to develop and evaluate a national
simulation programme. This paper describes cycle 1 which employed a six step structured

approach to understand and prioritize learner needs.

Setting

The study considered the educational needs of Scottish junior doctors in the UK

Foundation Programme (UKFP).

Participants

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

"1yBuAdoo Ag peroalold 1sanb Ag £Z0z ‘€ Jaquisidas uo jwoo fwg usdolwgy/:dny woi) papeojumod ZZ0z I1snbny g uo 62Z650-T20z-uadolwag/9eTT 0T se paysiignd 1siy :usdo NG


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Multiple stakeholder groups were involved in each stage of the process including recent

Scottish UKFP graduates, clinical educators, UKFP program directors, and postgraduate deans.

Results

Key stakeholders reviewed the 370 competencies in the UKFP curriculum and identified 18
initial competency areas. These 18 areas were subsequently prioritized through the analytic
hierarchy process, resulting in a carefully ordered list of 12 competencies from which a targeted

simulation-based educational programme could be developed.

Conclusions

To our knowledge this is the first study to outline the methods of competency prioritization to
create a simulation curriculum that is integrated within a national curriculum in the medical
education context. As well as demonstrating the practical steps of such a process, key
implications for practice are identified. This robust approach to educational design also
resulted in unexpected benefits, including educator and clinician acceptance and programme

funding sustainability.
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Strengths and limitations of the study

o Theinvolvement of representative stakeholders across roles and locations allowed a national
picture of needs and priorities representing multiple perspectives.

e The Analytic Hierarchy Process allowed the combination of multiple criteria and stakeholders to
provide diverse perspectives on curricular priorities in a quantifiable way.

e The balance of rigour and feasibility meant that only two clinical specialties were represented in
the expert clinician group.

e The ability of stakeholders to self assess their needs is variable and challenging to account for.
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Introduction

Simulation is a powerful method of medical education.” 2 Simulation-based education (SBE) is
an effective means of learning clinical skills, and data indicates these skills can be transferred to
clinical practice.>* Simulation is employed to teach a range of skills, across healthcare
professions. Evidence has grown in both technical skills training and non-technical skills

development.*? Simulation is also used to assess new clinical environments and workflows.1°

SBE is most effective when exercises are embedded within a standardised curriculum.? 1112
Resultantly, governing bodies increasingly recommend the integration of simulation-based
training into postgraduate specialist training programmes.**> Without consideration of its place
in a curriculum, simulation risks being poorly targeted and not integrated, hampering
sustainability and quality.1>1* This is pertinent for large national training programs where
variation in clinical placements and multiple modes of curriculum delivery exacerbate the

challenges of aligning simulation with the wider curriculum.

Establishing a national programme of education presents many challenges, and successful
implementation requires a clear understanding of the priorities and needs of those it seeks to
serve. This is vital as any educational intervention is limited by the available resources and
funding and competing demands on a learner’s time, such as a need to have sufficient clinical
experience and the demands of clinical service delivery. Furthermore, identifying which aspects
of a curriculum are best delivered through simulation results in a more goal-directed and, in
turn, sustained use of simulation.’? Due to the diverse range of factors impacting on clinical

education, learning needs are likely to be widely dispersed across the curriculum and be varied

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 6 of 36

"1yBuAdoo Ag peroalold 1sanb Ag £Z0z ‘€ Jaquisidas uo jwoo fwg usdolwgy/:dny woi) papeojumod ZZ0z I1snbny g uo 62Z650-T20z-uadolwag/9eTT 0T se paysiignd 1siy :usdo NG


http://bmjopen.bmj.com/

Page 7 of 36

oNOYTULT D WN =

BMJ Open

in nature. Needs analysis is a key component of curriculum development and a key starting
point for the application of simulation.?>-18 Although recognised as the first step in the design
of any educational intervention for medical education, it is a step not clearly described and at

times overlooked or not approached in a systematic way.®

There are limited examples in the literature of national healthcare curriculums effectively
integrating simulation.?® National programmes of simulation training for postgraduate medical
education have been shown to be effective in some specialist training, for example in surgical
training and paediatric surgical training.2% 2! Current examples focus on evaluating the
programme’s success as far as impact and feasibility but give limited information on the process
of developing the programs. For example, Breaud et al. explain the involvement of a number of
experts nationally, supervised by the national college, but give no practical descriptions of how

this was done.20

Identifying and prioritizing learning needs relevant to a large body of junior doctors across a
country requires a thorough yet manageable process. Due to the gap in the healthcare
simulation literature around national educational programmes, no established approaches
exist. An initial prioritisation method was needed to answer the question: what competencies
should be prioritized to develop a targeted Scottish simulation curriculum aligned with the UK
Foundation Programme (UKFP)? This paper aims to demonstrate how competencies were

identified and prioritised for this programme through a structured approach.
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Methods and Results

Context

The introduction of the UK Foundation Programme (UKFP) was proposed by the Chief Medical
Officer for the NHS in 2002 and later implemented in 2005 to address concerns about training
in the previous junior doctor grades in the United Kingdom.??2 The UKFP programme comprises
of two years which directly follow graduation from medical school similar to the internship year
in other countries like the United States. It provides newly qualified doctors with two years of
basic clinical training before they transition to specialist training.2®> All doctors entering
specialist training in the UK must be able to demonstrate that they have attained the UKFP

competencies.

The UKFP has a set curriculum with a comprehensive list of competencies that all Foundation
(FY) doctors are expected to achieve by the end of their two-year training period.?* Each doctor
undertakes a series of clinical posts, including medical and surgical posts in the first year and
then a series of additional posts within specialties.?> The specialties covered and the clinical
work that they are exposed to vary. Their experience is also dependent on geographical
factors, healthcare trust differences, colleagues and local educational contexts, supervision and
provision. Varying shift patterns and pressures to fulfil clinical duties can also create barriers
for trainees to attend organised learning events.?® Coverage of the curriculum competencies, in
what was designed to be a standardised generalist training, therefore has significant elements

of variability.?’
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Since the institution of the UKFP and its curriculum, there have been concerns that clinical
experience and opportunities for training are not consistently meeting all of the requirements
for the junior doctors.?® 2° Two reviews concluded that although delivery of service is itself a
major part of training, this competing demand on time significantly complicates delivering a
consistent and comprehensive curriculum to the Foundation doctors.?”-3% Moreover, service

demands have increased since these reports.3?

In 2014 the Foundation Programme directorate in Scotland and NHS Education for Scotland
sought to support clinical training with a new national programme of focused education for all
trainees, integrated into their working shift pattern. Furthermore, the working group identified
a future need to develop an integrated simulation-based programme of education due to its
strong evidence base in support of clinical learning experiences. The Foundation Programme in
Scotland sits as an individually funded area within the wider UK Foundation Programme and as
a result drew a clear boundry for the purposes of this work. The Scottish Foundation
programme is divided into areas or deaneries to allow doctors to undertake their clinical
placement within a reasonably confined geographical area. Each deanery, led by a
postgraduate dean, is responsible for overseeing the educational experiences of trainees in its

jurisdiction.

Patient and Public Involvement

There was no direct patient involvement in the design of this study.
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Methodology

Reflecting pragmatism where research aims enable problem solving, the overarching study
methodology was action research.3233 Action research seeks understanding of a situation and
identifies needs in order to drive the development of an intervention. In action research, data
is collected from people’s experiences and insights and knowledge creation comes from how
these are interpreted.3* This study sought to create an intervention to enhance the UKFP
through a simulation programme. In keeping with the underpinning theoretical basis, the study
utilised a mixed methods action research approach in an attempt to provide a thorough
understanding of the situation and to drive the development of an educational programme.3>
Carr and Kemmis developed a reflective spiral model to take action to improve educational
activities: plan, act, observe and reflect.3® In alignment with this model, the overarching body
of work involved three cycles: Cycle 1 - Needs Analysis and Prioritization, Cycle 2 — Simulation
Curriculum Development and Cycle 3 — Simulation Curriculum Analysis. This paper focuses on

Cycle 1.

Cycle Design

The lack of existing approaches in learning needs prioritization to develop an integrated
national healthcare simulation curriculum, meant that principles were drawn from curriculum

design approaches in other disciplines. Hoadley-Maidment developed the concept of the
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needs analysis triangle: student-perceived needs, teacher-perceived needs and company-
perceived needs.3’ Additionally, Golden and McGaghie argued that health care education
design needs to be directly linked to health care needs.3® 3° In alignment with these views, the
researchers structured the analysis around three stakeholder groups, i.e., Foundation doctors,
clinical educators and Foundation programme directors. Furthermore, clinical significance was
included as a key indicator. One of the most significant challenges in designing this needs
analysis was the magnitude of the UKFP curriculum, which contains 370 competencies. From a
practical perspective it was unrealistic to have stakeholders, especially trainees, meaningfully
engage with all 370 competencies. Moreover, the group considered the limitations of what was
possible from a resource and logistical perspective. These limitations dictated that the
simulation programme would comprise of no more than two half-day exercises. Finding a way
to narrow the competencies so they could be evaluated and the most relevant included in the

curriculum was key.

Using these considerations to frame the design, a multi-step process involving cycles of work,
typified in action research, was incorporated: 1) Develop exclusion criteria; 2) Review
competencies for inclusion/exclusion; 3) Assess clinical significance of competencies; 4)
Evaluate perceived usefulness of training; 5) Conduct Analytic Hierarchy Process; 6) Select final
competencies for inclusion. Across the various steps, multiple stakeholder groups were
included: Recent Scottish UKFP graduates, clinical educators, UKFP directors, and postgraduate
deans. As many of the early steps described in this paper were part of the original educational
development work, we did not need ethical approval. However, in step 4, we sought ethics
approval as we were sending out a survey to trainees. The ethics committee raised no concerns
and ethical approval was granted by the University of Dundee Ethics Committee. Across all
steps participants were fully informed about the nature of the project and voluntarily
consented to participate. They were also told about the potential outcomes of the project.

Methods and the results of each step will now be presented.
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Step 1 — Development of exclusion criteria

A group of experts were recruited from the very small number of individuals in Scotland who
had all of the desired experience and understanding needed. This group of experts were
chosen because they were highly experienced clinical educators and also had a broad
understanding of the UKFP and the context of any potential educational intervention, which
would enable them to set meaningful criteria. The reasercher met individually with each of
seven potential experts to outline the study, its purpose and clarify any questions they had
prior to participation. Two experts were unable to participate due to clinical commitments.
Five clinical education experts (Scottish UKFP programme director, three associate
postgraduate deans, clinical skills director) agreed to participate and met to develop and agree

on exclusion criteria to distill the list of Foundation competencies.

The group agreed upon the following exclusion criteria, through which to consider the 370

competencies. Competencies would be excluded if they fell into any one of the following

categories:

1. Already covered by an established educational intervention
2. Inappropriate for SBE

3. Consistently covered by compulsory clinical placements

Step 2 — Review of competencies for inclusion/exclusion
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The five experts from Step 1 were invited to review the competencies for inclusion/exclusion.
The attributes described in step 1 made them also the ideal group to review the competencies.
Three experts from step 1 (two were unable to participate because of other commitments)
filtered the UKFP curriculum’s 370 competencies using an electronic Delphi approach. The
process involved a series of rounds of categorising the competencies via email. First, each
individual highlighted the areas of the curriculum they felt should be included after considering
the exclusion criteria. These responses were compiled, and competencies that were deemed to
meet the exclusion criteria were removed. The condensed list was resent for a second round of
reviews. Finally, the group met to discuss the reasons for and against including each

competency to settle on a final list.

The final list of competencies for inclusion, developed from the three rounds of the delphi
exercise, included 48 curriculum competencies from the original 370. It was noted during this
process that a number of the competencies were related. In response to this reflection, the
group themed the resulting 48 competencies into 18 related competency areas. The final

identified competency areas are detailed in Table 1.

Table 1: Competencies identified in Stage 2 of process

Themed Competency Area

Competency area definition

48 Foundation Competencies Identified

Assessment of Capacity

An understanding of the principles of
capacity and the skills to
communicate with a patient to
assess their capacity.

Understands how to undertake a capacity assessment and
does so where appropriate

In patients who lack capacity understands and applies the
principle of ‘best interests’

Ensures patient with capacity understands and retains
information long enough to make a decision

Angry Patients

The communication skills needed to
deal with an angry patient during
clinical work.

Deals appropriately with angry or dissatisfied patients, trying
to calm the situation and seeking assistance as appropriate

Learning/communication
difficulties

An understanding of how to
communicate with patients or carers
with learning or communication
difficulties.

Understands how the communication might vary when the
patient or carer has learning or communication difficulties
themselves e.g. deafness
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Safeguarding patients

An understanding of vulnerable
patient groups (including children),
how to identify problems and
appropriately manage them.

Demonstrates awareness of safeguarding children (Levels 1
and 2) and vulnerable adults

Demonstrates the ability to identify, refer and participate in
both the medical assessment and care planning in cases
where the interests of a child, vulnerable adult including those
with learning difficulties or a potential victim of abuse, need
safeguarding

Demonstrates an awareness of the potential for physical,
psychological and sexual abuse of patients, and manages
such cases in a similar way to safeguarding children and
vulnerable adults

End of life care

Communication skills involved in
discussing end of life care with
patients.

Discuss patients’ needs and preferences regarding end of life
care wherever possible

Unsuccessful treatment

Communication skills needed to
address patients, family and clinical
staff when a treatment has been
unsuccessful or an error has been
made.

Understands and addresses common reactions of patients,
family and clinical staff when a treatment has been
unsuccessful or when there has been a clinical error

Emergency detention

An understanding of the legal
framework around restraining orders
and the skills needed to assess
patients within this framework.

Recognises the need for restraint of some patients with mental
illness according to the appropriate legal framework

Initiates restraining orders against some patients with mental
illness according to the appropriate legal framework
Demonstrates the knowledge and skills to cope with ethical
and legal issues that occur during the management of patients
with medical problems or mental iliness

Physiological change

An understanding of the monitoring
of physiological parameters and the
implications of physiological change.

Recognises the importance of recording and noting changes
in physiological score

Recognises the prognostic significance of elements of
physiological scores

Uses monitoring (including blood glucose) to inform the clinical
assessment

Recognises importance and implications of clinical early
warning scores

Palliative care

An understanding of patient
management options in end of life
care.

Prioritises symptom control as part of end of life care
Understands where and how to access specialist palliative
care services

Unconscious patient

Skills required for appropriate
assessment and management of an
unconscious patient.

Assesses conscious level (GCS or AVPU)

Seeks corroborative history from witness in the case of
episodes of impaired consciousness

Treats on-going seizures

Recognises causes of impaired consciousness and seizures
and seeks to correct them

Recognises the potential for airway and respiratory
compromise in the unconscious patient (including indications
for intubation)

Understands the importance of supportive management in
impaired consciousness

Seeks senior help for patients with impaired consciousness in
an appropriate and timely way

Recognises the need to refer to a regional neurological /
neurosurgical centre for appropriate patients

Advanced care planning

An understanding of advanced care
planning and the communication
skills needed to discuss this with
patients.

Demonstrates an awareness of Advanced Care Planning in
end of life care and the times when it may be appropriate

Consult via interpreter

Skills needed to consult via an
interpreter.

Demonstrates the ability to communicate when English is not
a patient’s first language, including the appropriate use of an
interpreter

Three way consult

Skills needed to consult when an
additional party is present e.g. family
or carer.

Manages three-way consultations e.g. with an interpreter or
with a child patient and their family / carer

Adverse drug event

Recognition and management of an
adverse drug reaction.

Recognises and initiates action for common adverse effects of
drugs and communicates these to patients, including potential
effects on work and driving

Notifies regulatory agencies of reportable adverse drug
reactions to medicines and blood products

Monitoring therapeutics

Safe prescribing practice including
monitoring of treatment and team
work with pharmacy colleagues.

Monitors clinical evolution and treatment plan for patients
under their care

Monitors therapeutic effects and adjusts treatments and
dosages appropriately

Understands the limitations of F1 doctors prescribing and
transcribing prescriptions for cytotoxic drugs

Works closely with pharmacists and more experienced
prescribers to ensure accurate, safe and effective error-free
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1
2
3 prescribing, whilst recognising that the legal responsibility
4 remains with the prescriber
5 Indicators for ICU Recognition of the indications for . Recognises the indicators for intensive care unit review when
6 intensive care review. physiology abnormal
7 Challenging others infection Communication skills needed to . Demonstrates clear and effective communication within the
8 control challenge others when they are not healthcare team
observing best practice in infection . Challenges others who are not observing best practice in
9 control and the management of infection control
notifiable diseases. . Is alert to consequences of bacteriological findings from
10 different patients suggesting cross infection
11 . Informs the relevant authorities of notifiable disease
12 Medical Evidence Communication skills needed to . Supports patients in interpreting evidence including
13 explain medical evidence to patients understanding the evidence in the context of any underlying
and to facilitate patients in shared long-term condition the patient may have
14 decision making. . Listens to patients and respects their views about their
15 treatment
. Explains the impact of current condition on pre-existing long-
16 term conditions and co-morbidity to patients, carers and
17 colleagues
. Understands the role of other healthcare professionals in the
18 management of long-term diseases
. Understands how the home and work environment impacts on
19 patients’ long-term conditions, including the implications of
20 unemployment
21
22
23
24
25
26
27 Step 3 — Clinical significance of competencies
28
29
30
31
gg A recognised approach to curriculum design is to prioritise the potential content and address
34 . . .
35 areas felt by experts to be of most importance.?® 4! Three senior educational leads were asked
36
2373 to score the competency areas for the perceived clinical significance in the training of an FY
39 - . .
40 doctor. The clinical educators came from two specialty areas: anaesthetics (2 scorers) and
41
42 family medicine (1 scorer). These educators were chosen because they had not been involved
43
44 . . . ... . . .
45 in the previous steps, were senior clinicians who worked closely with Foundation doctors in
46
47 different clinical contexts and had significant experience in curriculum design. The clinical
48
49 . . .
50 educators were asked to give each competency area a score out of 30, with 30 being of most
51
52 significance, for how clinically significant each area was to the work of a doctor at Foundation
53
gg year 2 stage. A total score of 30 was chosen as it was sufficiently large to allow discrimination
56
57 but not so large as to be unmanageable.
58
59
60
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Scores are presented in Table 2 as a proportion of 1, as is needed for an analytic hierarchy

process described in step 5.

Table 2: Competency area scores and outcome from steps 3,4,5 & 6

Competency Area Competency Definition Perceived Perceived Combined | Potential
usefulness clinical ranking application
significance score in Cycle 2
Assessment of Capacity An understanding of the principles of capacity 0.073 0.070 0.072 simulated
and the skills to communicate with a patient to ward round
assess their capacity. exercise
Angry Patients The communication skills needed to deal with 0.061 0.079 0.070 simulated
an angry patient during clinical work. clinic
exercise
Learning/communication | An understanding of how to communicate with 0.063 0.074 0.069 Impractical
difficulties patients or carers with learning or to deliver
communication difficulties. due to
limitations
on
simulated
patients
Safeguarding patients An understanding of vulnerable patient groups 0.057 0.076 0.067 simulated
(including children), how to identify problems ward round
and appropriately manage them. exercise
End of life care Communication skills involved in discussing 0.064 0.061 0.063 simulated
end of life care with patients. ward round
exercise
Unsuccessful treatment Communication skills needed to address 0.071 0.051 0.061 simulated
patients, family and clinical staff when a ward round
treatment has been unsuccessful or an error exercise
has been made.
Emergency detention An understanding of the legal framework 0.082 0.035 0.059 simulated
around restraining orders and the skills needed clinic
to assess patients within this framework. exercise
Physiological change An understanding of the monitoring of 0.043 0.073 0.058 better
physiological parameters and the implications delivered by
of physiological change. another
form of
intervention
Palliative care An understanding of patient management 0.054 0.057 0.055 simulated
options in end of life care. ward round
exercise
Unconscious patient Skills required for appropriate assessment and 0.056 0.052 0.054 already
management of an unconscious patient. covered in
mandatory
ALS course
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Advanced care planning An understanding of advanced care planning 0.055 0.051 0.053 simulated
and the communication skills needed to ward round
discuss this with patients. exercise
Consult via interpreter Skills needed to consult via an interpreter. 0.054 0.051 0.053 simulated
clinic
exercise
Three way consult Skills needed to consult when an additional 0.041 0.061 0.051 simulated
party is present e.g. family or carer. clinic
exercise
Adverse drug event Recognition and management of an adverse 0.042 0.053 0.048 combined
drug reaction. priority
score too
low
Monitoring therapeutics Safe prescribing practice including monitoring 0.043 0.049 0.046 combined
of treatment and team work with pharmacy priority
colleagues. score too
low
Indicators for ICU Recognition of the indications for intensive 0.074 0.018 0.046 combined
care review. priority
score too
low
Challenging others Communication skills needed to challenge 0.019 0.070 0.044 simulated
infection control others when they are not observing best ward round
practice in infection control and the exercise
management of notifiable diseases.
Medical Evidence Communication skills needed to explain 0.048 0.018 0.033 simulated
medical evidence to patients and to facilitate clinic
patients in shared decision making. exercise

Step 4 — Perceived usefulness of training

Doctors in training were consulted about their perceptions on the usefulness of additional
training in each competency area. Because of the potential variations across programmes and
areas of Scotland and the intention that the simulation programme have national relevance, it
was felt important to have a large sample of opinions from recent Foundation programme
graduates from across the country representing multiple deaneries. A total of 814 doctors who
completed the UKFP in Scotland during 2015 were invited to participate in an electronic survey

hosted on the Bristol Online Survey platform. A link to the survey was disseminated via email
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on behalf of the researcher from the postgraduate deanery. The email was sent along with a
participant information booklet. The online survey also signposted to this information booklet,
confirming that by submitting the survey they were consenting to participate. The survey was

open for four weeks with a reminder email sent at the end of the second week.

The survey collected basic professional and demographic data (e.g., clinical rotations
completed) in order to understand the sample within the wider population. Respondents were
then asked to consider the usefulness of further teaching on the 18 competency areas, rating
each from 1 (not useful) to 5 (very useful). It was also recognised that some competencies from
the initial list of 370 could have been wrongly excluded during step 2. In order to ensure that
important competencies were not missed, participants were given a free text option to
highlight additional areas for inclusion. The draft survey was piloted with 10 doctors of varying
degrees of seniority, including Foundation doctors, to enhance clarity and relevance of

findings.*!

In total, 132 recent graduates completed the survey (16.2% response rate), 37.2% male and
67.8% female. ldentifying the training deanery of the respondents was important in describing
the sample population. The number of responses from a particular deanery ranged from 14%
to 19% of doctors working in that deanery indicating that the experiences and opinions
captured were representative of the programme nationally across Scotland. It was also
important to consider the clinical experience of the respondents by looking at the specialties in
which they had worked during the Foundation programme. As expected, almost all

respondents had experience in general medicine and general surgery. There was no
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consistency across all other specialties, with experience in individual specialty ranging from 2%

(dermatology) to 38% (general practice) of respondents (see Figure 1).

The average scores, generated by the questionnaire sent to Foundation doctors, are detailed in
the first column of Table 2. Most competencies had the support of around two-thirds of
respondents. There was one competency with clear support for additional training (emergency
detention) and one where there was very little support for additional training (challenging

others on infection control).

In the free text area of the questionnaire, FY doctors identified a number of additional learning
needs. The free text data from the questionnaires was analysed by this group via a thematic
framework to systematically look for patterns pointing to additional areas of learning need.*?
Following analysis, three themes were identified from this text. A sample of quotes are given to

further explain each theme in Table 3.

Table 3: Themes and quotations from open-end trainee comments

Theme Example Quotation

Procedural skills — specific | ‘What we are not taught on the wards are procedures such as - LP, chest drain and
practical procedures arterial line. All of which are highly useful.’

relevant to their job.

Dealing with difficult ‘Communication scenario between nurses and doctors -including managing the
colleagues — challenging emotional undertones - would be the most useful.’

communication between
colleagues. ‘How to deal with obstructive/difficult colleagues i.e. when making a referral or

when being referred to.’
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‘Knowing when to say no - where to draw the line with seniors/nurses when asked

to do jobs.’
Acute care — managing ‘Greater focus on managing an acutely unwell patient within teaching sessions.’
acutely unwell patients. ‘Unwell patients (SIM sessions invaluable).’

Step 5 — Analytic hierarchy process

In order to review the data received from the clinical educators and the data from UKFP
graduates in a structured way, an analytic hierarchy process (AHP) was employed.** 4% This
process employed a numerical system that allowed the two criteria, trainee-perceived
usefulness (gathered via the junior doctors questionnaire) and clinical significance (gathered

through the clinical educators survey) to be combined in a final score.

Trainee-perceived usefulness

The quantitative data captured by the aforementioned questionnaire was used to rank the
degree of training priority which Foundation doctors placed on each competency. If a doctor
scored a competency as a four or five out of five, then it was considered that they would find
additional training in this competency useful. The trainee-perceived usefulness score was
calculated by summing the percentage of doctors who scored each competency a4 or 5. For
each of the competencies this usefulness score was converted to a proportion of 1, as is

required for comparison in an analytic hierarchy process.
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Clinical significance of the competency

The scores generated by the clinical educators through the survey were then averaged between
the three educators, and the average scores were converted to a proportion of 1 to generate a

clinical significance score for each competency area.

In order to form accurate conclusions from the criteria, the AHP attributes a weighting to each
criteria. This accounts for the fact that some criteria may be more significant than others in
answering the proposed question. A score can then be calculated that combines each of the
criteria in an appropriate proportion. It was felt that both criteria represented equally
important factors influencing the focus of the intervention and therefore each were given a
50% influence on the combined score. A visual representation of this process is provided

(Figure 2).

The AHP combined the scores from steps 3 and 4, with equal weighting, to provide a combined

score for prioritisation, detailed in Table 2.

Step 6 — Final Competency Selection

Three senior simulation experts considered the data generated by the earlier five steps. A
combined ranking score was calculated as a mathematical method to prioritise the competency
areas for the intervention. Competencies that had a high combined ranking score were

automatically prioritized (e.g., assessment of capacity). In reviewing the data for lower-ranked
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competencies it was clear that for some competencies there was agreement across both
criteria. However, there were competencies with a significant discrepancy between the scores
for each criteria (e.g., challenging others on infection control). For these items, the individual

scores for each criteria and potential reasons for the discrepancy were considered.

The themes that came out of the open-ended comments from trainees in step 4 were
considered against the original exclusion criteria and compared to the existing 18 competency
areas. This process allowed the identification of additional needs in the area of procedural
skills. Acute care was excluded as all FY doctors in Scotland already undertake a simulation-
based course in this area. Interestingly the theme of ‘dealing with difficult colleagues’ was felt

to support the inclusion of the ‘challenging others around infection control’ competency area.

Given the resource and logistical constraints of being able to provide no more than two half-day
exercises, the group considered the limitations of what was possible to include. Fortunately this
still allowed coverage of 12 of the competency areas. With the competency areas identified, it
was agreed that a simulated ward round exercise and a simulated clinic exercise would allow
efficient use of resources. Considering all of these points, the group made the decisions about

each competency area as detailed in Table 2.
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Discussion

To our knowledge this is the first study to outline the methods of competency prioritisation to
create a simulation curriculum that is integrated within a national curriculum in the medical
education context. Through the methods identified in this paper, the first cycle in the action

research process was completed.

Summary of Key Findings

From an initial list of 370 competencies in the national UKFP curriculum, 12 competency areas
were identified that provide the basis for the national simulation programme. In step 1, the
identified exclusion criteria (already covered by an established educational intervention;
inappropriate for SBE; consistently covered by compulsory clinical placements) were
instrumental in narrowing down the competencies. In step 2, through consideration of the
exclusion criteria, a list of 48 competencies was created, which were further themed into 18
overarching competency areas. Finally, through step 3-6, the list was further condensed and
prioritised. The final list included: assessment of capacity, dealing with angry patients,
safeguarding patients, end-of-life care, unsuccessful treatment, emergency detention, palliative
care, advanced care planning, consultation via interpreter, three-way consultation, challenging
others on infection control and medical evidence. This list formed the groundwork moving into

the second cycle of the action research process.
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Although the perceived usefulness and perceived clinical significance as rated by the
Foundation Program graduates and the senior clinical leads were in broad alignment, there
were some items where this was clearly not the case. This led the simulation experts to
consider further data in their decision making. For example, challenging others on infection
control was felt to be clinically significant by clinical leads, but FY doctors did not feel that
training in this area would be useful. As mentioned above, one group of stakeholders can bring
insight into strong reasons to include a need that the other group would neglect. In this
example, FY doctors may lack insight into the need for assertiveness in team working, feel
insufficiently prepared or anxious, or may lack the ability to self-assess themselves in this area.
The expert group may better understand the strong, patient safety-related need for this skill to
be addressed, and it therefore may be important to include in the intervention despite its lower
combined score. The accuracy with which learners can self-assess their needs is debated in the
literature, but there is evidence that the least competent and more junior are also the least
able to self-assess.*> The free-text data from FY doctors conversely suggested that further
practice in difficult communications with colleagues would be of value. Considering the data
with this level of granularity was important when finally choosing what to include in the

program.

Comparisons with existing literature

A limited number of examples exist in the literature of national curricula effectively integrating
simulation. National programmes of simulation training have been shown to be effective in

some specialist training, for example in surgical training.2%?! However, as in this example, the
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literature focuses on evaluating the programme’s success rather than describing the process of
how they were designed. Therefore, it is challenging to compare and contrast processes and

evaluate how this may ultimately impact programme outcomes.

Governing bodies are increasingly recommending the integration of simulation-based training
into training programmes. In the United Kingdom, the General Medical Council and the Nursing
and Midwifery Council both advocate this in undergraduate training, and the Royal College of
Surgeons of England emphasised this for postgraduate training in their publication ‘Improving
surgical training’.1® 4547 The move toward national simulation programmes integrated with
clinical learning requires a practical understanding of how best to do this. Examples of
successful approaches and the lessons learned in the process need to be shared to ensure this

is done effectively.

Methodological Strengths and Limitations

Developing unambiguous criteria was a critical methodological strength. This was relevant
across multiple stages. In steps 1 and 2, this enabled the reviewers to fairly and consistently
exclude competencies. As national curriculums are enormous, this was essential to identifying
a manageable number of relevant competencies, whilst still maintaining a robust process. The
chosen criteria were specific enough to bring shared understanding of purpose yet allowed
individuals to bring their expertise and opinion to the process. An important example of this

was the “clinical significance’ criteria. A specific yet common understanding of the nature of a
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Foundation doctor’s role and requirements helped focus participants on the process and enable

them to give more meaningful and reliable input.

Furthermore, across Cycle 1, multiple stakeholders with multiple perspectives participated in
multi-stage process steps. Careful consideration of stakeholders enhanced relevancy and
supported validity of the process. Including representative stakeholders across roles and
locations was critical to create a national picture of needs representing multiple perspectives.3’
That said, the choice of stakeholders was challenging. This process of prioritisation involved a
number of busy people and required a balance of rigor versus feasibility. For example, a
limitation of the experts in step 6 was that they only represented two clinical specialties:
general practice and anaesthesia. Although it would have been helpful to involve many more
from a wider range of specialties, representing the various posts the FY doctors rotated
through, this was unrealistic. Ensuring the individuals had sufficient educational expertise was
the key priority. Furthermore, the UKFP is designed for very junior doctors to develop baseline
competencies. Therefore, the variety of specialists was less important than it might have been

in later stages of training.

Next, the AHP in step 5 allowed the combination of multiple criteria and stakeholders to
provide diverse perspectives on curricular priorities. This approach could be applied to other
national curriculum. In this AHP it was decided to place equal weighting on the different
stakeholder groups, whereas most needs analysis places a higher emphasis on the learner.

This weighting could be argued a number of ways, but equal weighting was chosen because the

FY doctors were very junior and individual learners would not have oversight of the whole FY
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programme and its national variations.*> Another important consideration that came out of
this work was that it is important to not only consider the final output of the AHP, but to
meticulously analyze the individual criteria results, particularly where there is a large
discrepancy between the scores for each criteria. In this situation, the individual scores for
each criteria and potential reasons for the discrepancy needed further consideration, and the

free text comments provided helpful additional data in the decision-making process.

Implications for educational practice

Simulation remains a useful but resource-intensive educational tool, and it is vital to share
knowledge of how to optimise its use. Recognising that simulation is best embedded into a
curriculum, the increasing drive by national governing bodies to include simulation in
healthcare curricula means that sharing of experience in how to effectively do this is important.
Examples of practical steps taken on how to approach this may be helpful to others trying to

develop integrated curriculum, especially at a national level.

As well as the clear curricular benefits of a structured prioritisation, this process has brought
about additional gains. The approach highlighted areas of the curriculum that needed further
attention through methods other than simulation. This informed the Foundation Directors in
planning other educational interventions. Crucially, the involvement in the prioritisation
process of doctors nationally, at both learner and educator levels, meant that roll-out of the

programme was relatively simple. Additionally, the robust process meant that the program was
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viewed as legitimate and enhanced buy-in by clinicians. Senior clinicians not only supported the
program delivery through agreeing to become teachers, but also by enabling junior doctors to

attend. This has ultimately supported long-term program sustainablity.

Finally, the thoroughness of the method was critical in demonstrating the value of the
simulation programme and created further unexpected outcomes. In addition to enhancing the
support from clinicians, the broader programme has been better accepted and supported by
organizations. Moreover, this support has led to further programme funding. The resulting
UKFP Simulation Programme has now been running across Scotland for three years. It is funded
for and built into the training of all Foundation doctors in Scotland. Future work around
integrated national simulation program development should not only include a robust process
for competency prioritization, but also should report on this process to enable further

comparisons between methods and programme outcomes.

In conclusion, this initial work in developing a robust, yet practical prioritization method was

critical in developing a targeted, relevant and integrated national simulation curriculum.
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See attached files.
FIGURE 1 — The range of respondents’ experience through clinical posts.

FIGURE 2 — The visual representation of the analytic heirarchy process.
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FIGURE 1 — The range of respondents’ experience through clinical posts.
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FIGURE 2 — The visual representation of the analytic heirarchy process.
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