National School of NHS
Healthcare Science Health Education Englanc

Modernising Scientific Careers
Scientist Training Programme

Work-Based Training

Learning Guide

CARDIAC, CRITICAL CARE, VASCULAR,
RESPIRATORY AND SLEEP SCIENCES

2016/2017

— —

Page | 1
STP LG Cardiac Critical Care Vascular Resp Sleep Version 1.0 for 2016 17



SP WORK BASED PROGRAMM
CARDI ARl TI CAL VASKHBL AR,
RESPI RATORY A NDCI|SHNHP

Content s

SECTION 1: GENERAL INTRODUCTION ......ccitiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee e 4
READERSHIP ... 5
1.1 Scientist Training Programme (STP) OVEIVIEW .........coooviiiiiiiieeeieeeeeeeeeeeeeeeee 6
1.2 Outcomes of the work based STP ..., 9
1.3 Key Components of Work Based Training in STP ..., 11
1.4 Host Training DepartMeENtS .........ooouuuiiiiiie et 12
1.5 National School of Healthcare Science (NSHCS) and the STP ..., 16
1.6 The Structure of the Learning Frameworks.............cccoooviiiiiiiiii e, 17
1.7 Assessment during Work Based Training ..o 18
1.8 Quality Assurance and Quality Management.............ccoovvvvviiiiiieeeeeeeceeiee e 21
SECTION 2: PROGRAMME OVERVIEW ......ccooiiiiiiiiiiiee 23
SECTION 3: ROTATIONAL LEARNING FRAMEWORKS ......cccoiiiiiiiceee, 33
Introduction to Cardiac SCIENCE (CS-1)....ccoeeiiiiiiiiieeeeeeeeeeeee e 35
Introduction to Critical Care Science (CCS-1).....cccovimiiiiiiiiiieeeeeeeeeiee e 43
Introduction to Respiratory and Sleep Science (RS&S-2)........ccoovviviiiii 52
Introduction to Vascular SCIENCE (VS-3) ..euuuuuiiiiie e 59
Clinical Assessment and Investigation (CA&I) ............uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiees 67
Device Risk Management and Governance (DRM) ..........ccoovviiiiiiiieieeeeeeeiicie e 78
SECTION 4: PROFESSIONAL PRACTICE LEARNING FRAMEWORK................. 88
Professional PractiCe (PPL) ......ccccooiiiiiiiiei e 91
SECTION 5: ELECTIVE LEARNING FRAMEWORK ........ccoovviiiiiiiiiieeeee 102
L= Tox (Y S (= PP PUOTRR 104
SECTION 6: CARDIAC SCIENCE SPECIALIST LEARNING FRAMEWORK....... 106
Diagnostic Approaches and Current Treatment of Cardiac Disorders 1 Non-Invasive
Diagnostics (DA&CTCVSD-5(1)) «ooeeeeeeeeeeeeeeeeeeeeee e 109
Diagnostic Approaches and Current Treatment of Cardiac Disorders i Invasive
Diagnostics (DA&CTCVSD-5(I1)) . .ceeeeeeeeeeeeeeee e 116
Diagnostic Approaches and Current Treatment of Cardiac Disorders 1T Therapeutic
Interventions (DA&CTCVSD-5(I1)) ..oooeeeeeeeeeeeeeee e 122
Ultrasound Imaging in Cardiac Disease (UICD-6) .........ccccevvriiiieiiiiiiieeeiiiieeeeeein, 128
Diagnosis and Management of Cardiac Rhythm Disorders: Arrhythmia Management and
Patient FOIIOW-UP (DMCRD-6)......cccuuuiiiiiiiiie e 136
SECTION 7: CRITICAL CARE SCIENCE ........cooviiiiiiiii 144
Respiratory and Sleep Science 2 for Critical Care (R&SS-7)....ccocvviiviiiiiiiiieiiinnnnnn. 147
Life Support and Emergency Resuscitation (CCS-2) ... 155
Monitoring and Supporting Ciritically Ill Patients (CCS-3).......ccoeevviiiiiiiiiiiiieceeiin, 161
Diagnostic and Therapeutic Techniques in Critical Care (CCS-4) .........ccoeevveeeeennn. 173
Page | 2

STP LG Cardiac Critical Care Vascular Resp Sleep Version 1.0 for 2016 17



SECTION 8: RESPIRATORY AND SLEEP SCIENCE SPECIALIST LEARNING

FRAMEWORK ... 178
Respiratory and Sleep Science 1 (R&SS-5) .....coovviiiiiiiiiiiieeeeeee e 181
Respiratory and Sleep Science 2 (R&SS-6) ....coooevvveeeiiiiii 190
SECTION 9: VASCULAR SCIENCE SPECIALIST LEARNING FRAMEWORK ... 198
Ultrasound Science, Haemodynamics and Instrumentation (USHi-5)..................... 201
Extracranial Arterial (Imaging) (EAI-6) ........couiiiiiiiiiiiiiiie e 206
Peripheral Venous (IMaging) (PVI-7) .......uuiiiii i 212
Peripheral Arterial (Screening and Microvasculature Diagnostics) (PASMD-8)...... 218
SECTION 10: CONTRIBUTORS .......ooiiiiiiiiiiie 223
SECTION 11: APPENDICES .....cooiiiiiiiiiee e 227
APPENDIX 1: GLOSSARY .o 228
APPENDIX 2: GOOD SCIENTIFIC PRACTICE ..., 230
APPENDIX 3: FURTHER INFORMATION.....coiiiiiiieee e 237
APPENDIX 4: POST PUBLICATION AMENDMENTS.......ccoooiiiiiieeeeeee, 238
Page | 3

STP LG Cardiac Critical Care Vascular Resp Sleep Version 1.0 for 2016 17



SECTIION GENERAL | NTRODUCTI

Page | 4
STP LG Cardiac Critical Care Vascular Resp Sleep Version 1.0 for 2016 17



READERSHIP

This Scientist Training Programme (STP) Learning Guide describes the STP work based
training programmes in the UK:

1 Trainees, host departments and managers of services that employ healthcare
science staff;

1 Work based trainers, which includes all those involved in supervising, coordinating,
assessing and delivering education and training;

1 Academic and administrative staff within Higher Education Institutions (HEIS);

i Strategic Health Authorities (SHAs), and their successor health and education
commissioning bodies;

1 Those involved in Modernising Scientific Careers (MSC) accreditation events and
reviews.

A glossary of terms used is provided in the Appendix 1.
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Introduction

1.1 Scientist Training Programme (STP) Overview

1. Healthcare science (HCS) involves the application of science, technology, engineering
and mathematics to health. Good Scientific Practice (GSP) [Appendix 2] sets out the
principles and values on which education and training for healthcare science are
founded. It makes explicit the professional standards of behaviour and practice that
must be achieved and maintained in the delivery of work activities and clinical care for
all those who work in healthcare science, the public and healthcare providers.

2. GSP and the Education and Training Standards of the Health and Care Professions
Council (HCPC) are the basis for all MSC training curricula which contextualise the
Standards of Proficiency set down by the HCPC in a way that is accessible to the
profession and the public.

3. The healthcare science workforce and services have traditionally been grouped into
three broad areas called Divisions, namely: Life Sciences/Clinical Laboratory Sciences,
Physical Sciences/Medical Physics and Biomedical Engineering and Physiological
Sciences/Clinical Physiology Sciences. Within each Division there are a number of
healthcare science specialisms. With advances in scientific technology, changes to the
delivery of healthcare scientific services and the development of MSC, the boundaries
between these Divisions have been shifting. MSC recognises this important change
and to date has identified nine themes within healthcare science for the STP, which
enables training across a total of 24 healthcare science specialisms, with curricula for
additional specialisms still under development.

4. The STP is designed to provide healthcare scientist trainees with strong science-
based, patient-centred clinical training in a specialist area of healthcare science. Initial
rotational training provides a broad base of knowledge, skills and experience across a
group of related cognate specialisms reflective of the evolving clinical and scientific
changes and requirements followed by specialisation in a single HCS specialism.

5. During the STP programme the scientist trainee is supernumerary but may contribute to
the clinical work of the department in which they are training to gain the required clinical
experience and competence.

6. The STP is an integrated training programme combining academic study leading to the
award of a specifically commissioned MSc in Clinical Science and a work based
training programme. Completion of both will lead to the award of a Certificate of
Completion of the Scientist Training Programme (CCSTP) by the National School of
Healthcare Science (NSHCS). Graduates are then eligible to apply to the Academy for
Healthcare Science for a Certificate of Attainment and will then be eligible to apply to
HCPC for registration as a Clinical Scientist.

7. The MSc Clinical Science Learning Outcomes and Indicative Content, and the
associated work based learning outcomes, can be found by following the link
www.networks.nhs.uk/nhs-networks/msc-framework-curricula. Further details of the
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MSc in Clinical Science can be found in the student handbook from the university with
which each trainee is registered.

8. This Introduction to Work Based Learning provides an overview of the work-based
training programme and the guidance provided by the NSHCS for users of the Online
Assessment Tool (OLAT) and e-learning Portfolio. All trainees and trainers will have
access to the OLAT throughout their training. In addition, The Reference Guide for
Healthcare Science Training and Education in England will be published in autumn
2012. This will contextualise the STP within the wider MSC programme.

9. All STP trainees will be registered with the NSHCS for the duration of their training and
will be allocated a National Science Training Number (NSTN). The NSHCS working
through its Themed Boards provides oversight and coordination of the STP,
communicates with trainees and trainers with respect to national policy and events,
liaises with the work based trainers, host employers and the academic providers,
reviews progress on assessments and trainee performance including OLAT/ Structured
Final Assessment (SFA) and quality assurance of the work place training environment.
The School overall has a responsibility to provide confidential reports in accordance
with agreed governance and oversight arrangements.

10.The work based training programme has four components each underpinned by the
professional practice curriculum:
1 Induction;
1 Rotational Training;
1 Elective Training;
1 Specialist Training.

11.1t is anticipated that trainees will have a brief induction period in their host employing
organisation prior to commencing the introduction to their MSc in Clinical Science. As
the induction period may be up to 6 weeks in some departments the time should be
used to begin rotational training as well as the induction period. The subsequent
initial academic period is specifically designed to give an overview of the basic
science and an introduction to aspects of professional practice relevant to HCS and
the STP rotational training. The duration of this first university session will vary,
depending on the MSc degree which is undertaken.

12.Details of the work based assessment programme can be found in Section Il of this
guide and also by logging onto the online assessment tool. Details of the assessment
programme for the MSc in Clinical Science will usually be published in the student
handbook provided by each university.

A broad overview of the STP is shown in the diagram overleaf:
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Modernising Scientific Careers: Scientist Training Programme (STP):
Diagrammatic representation of employment -based, pre-registration 3 year
NHS commissioned education and training programme

P/T MSc Clinical Science

Blended learning (incl problem based learning)

Work Based Rotational and Specialist Training Programme

Work Based Themed Rotational Programme
4 x 12 weeks

Specialism Specialism Specialism Specialism
One Two Three Four
Induction
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1.2 Outcomes of the work based STP

13. On successful completion of the work based STP trainees will have clinical and
specialist expertise in a specific healthcare science specialism, underpinned by
broader knowledge and experience within a healthcare science division or theme.
They will undertake complex scientific and clinical roles, defining and choosing
investigative and clinical options, and making key judgements about complex facts and
clinical situations. Many will work directly with patients and all will have an impact on
patient care and outcomes. They will be involved, often in lead roles, in innovation and
improvement, research and development and education and training. Some will
pursue explicit academic career pathways, which combine clinical practice and
academic activity in research, innovation and education.

On successful completion of the work-based training programme which forms part of
the MSC STP, trainees will possess the essential knowledge, skills, experience and
attributes required for their role and should demonstrate:

1 A systematic understanding of clinical and scientific knowledge, and a critical
awareness of current problems, future developments, research and innovation in
health and healthcare science practice, much of which is at, or informed by, the
forefront of their professional practice in a healthcare environment;

1 Clinical and scientific practice that applies knowledge, skills and experience in a
healthcare setting, places the patient and the public at the centre of care prioritising
patient safety and dignity and reflecting NHS/health service values and the NHS
Constitution;

1 Clinical, scientific and professional practice that meets the professional standards
defined by GSP and the regulator (HCPC);

1 Personal qualities that encompass self-management, self-awareness, acting with
integrity and the ability to take responsibility for self-directed learning, reflection and
action planning;

1 The ability to analyse and solve problems, define and choose investigative and
scientific and/or clinical options, and make key judgements about complex facts in a
range of situations;

1 The ability to deal with complex issues both systematically and creatively, make
sound judgements in the absence of complete data, and to communicate their
conclusions clearly to specialist and non-specialist audiences including patients and
the public;

1 The ability to be independent self-directed learners demonstrating originality in
tackling and solving problems and acting autonomously in planning and
implementing tasks at a professional level;

1 A comprehensive understanding of the strengths, weaknesses and opportunities for
further development of healthcare and healthcare science as applicable to their own
clinical practice, research, innovation and service development which either directly
or indirectly leads to improvements in clinical outcomes and scientific practice;
alternative;

1 Conceptual understanding and advanced scholarship in their specialism that
enables the graduate to critically evaluate current research and innovation
methodologies and develop critiques of them and, where appropriate, propose new
research questions and hypotheses;

1 Scientific and clinical leadership based on the continual advancement of their
knowledge, skills and understanding through the independent learning required for
continuing professional development.
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14.0nce registered as a Clinical Scientist, a range of career development options will
be available including competitive entry into Higher Specialist Scientist Training
(HSST). Alternatively, others may choose to undertake further career development
in post through a structured programme of Continuing Professional Development
(CPD), provided by Accredited Expert Scientific Practice or pursue a clinical
academic career. Clinical Scientists who successfully complete HSST, or who can
demonstrate equivalence to its outcomes, will be eligible to compete for available
Consultant Clinical Scientist posts.
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1.3 Key Components of Work Based Training in STP
The Trainee

15.The trainee is at the centre of the STP, supported on the one hand by the national
oversight role taken by the NSHCS, working closely with local quality monitoring and
performance processes currently undertaken by SHAs and on the other by the day-to-
day delivery of training in the workplace, facilitated by the underpinning and integrated
MSC in Clinical Science programme. This Guide contains important information which
will help the trainee understand how the work based programme operates and its key
elements.

16.At the core of successful work based training is appropriate educational supervision,
facilitation and feedback. Each trainee will be allocated to a clinical training supervisor
or training officer! from within the employing host department. Trainees should ensure
that a planned schedule of meetings with their training officer is agreed early in training,
commencing with a meeting during the first week. Conversations between trainees and
trainers are confidential, unless patient safety is at risk. When the trainee is following a
rotational module a trainer from the host department will act as their main contact whilst
they are away from their host department.

17.The local training departments, supported by the NSHCS working with others, are
responsible for ensuring that trainees have access to training opportunities to enable
the achievement of the learning outcomes of the STP. In return trainees are expected
to take responsibility for:

1 ensuring that they fulfill their obligations to their employer and to patients
(especially with regard to patient safety and confidentiality) as healthcare
professionals;

1 engaging as active adult learners by initiating work based assessments;
contributing to learning activities; taking into account feedback received from their
trainers and assessors and; giving considered and constructive feedback on their
experience of their training;

1 meeting the requirements of the academic MSc Clinical Science programme.

18.Critical reflection on progress and performance is an integral part of both the STP and
of being a professional. Trainees should therefore regularly critically reflect on their
progress and performance, enabling them to develop skills in self-evaluation and action
planning.

! For the purposes of this document TraigiOfficer has be used however the title may vary between departrardamay be
subject to a title change in England as part of developments for the whole of the professional healthcare workf@ssence this

is the person in the host department wl®responsible for the trainingf each trainedor the duration of the 3 yeats
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1.4 Host Training Departments

19.The third key component for successful training in the STP is the employing host
department and other service units facilitating work based training. The success of the
training and the trainee experience requires the commitment and enthusiasm of those
in the work base who provide the training.

20.Host departments should therefore ensure that they are fully familiar with the four
components of the work based training programme, namely: induction, rotational,
elective and specialist; the underpinning professional practice curriculum and be aware
of how the academic MSc in Clinical Science degree integrates with work based
training.

21.All trainees must have a designated training officer who will have responsibility for:

1 provision of support, guidance and mentoring for the duration of the programme, in
the host department and related training environments;

1 provision of a timetable which enables an appropriate balance of work and learning

for the trainee;

ensuring adequate support during periods of training outside the host department;

ensuring that the programme of work based assessment is understood and that its

outcomes for individual trainees is documented through the use of OLAT;

1 ensuring that the e-learning Portfolio is discussed with the trainee and that there is
clarity and agreement about its use;

1 ensuring that clinical practice is well supervised for the safety of patients and the
trainee, so that the acquisition of clinical competence is facilitated;

1 ensuring that other contributors to the assessment process are fully aware of the
requirements and the use of the OLAT.

= =

Organisation of the Training Programme

22. The host department is responsible for organising the training programme for each
of its trainees. This may involve liaising with other departments to facilitate
necessary work based learning and other contributors to the associated assessment
requirements. Whilst the NSHCS will provide support, host departments need to be
satisfied that they are providing a training environment of appropriate quality
including appropriately trained staff and facilities. Furthermore, host departments
are required to engage in the quality assessment management process established
by the NSHCS and provide information as necessary to enable the NSHCS to fulfil
this critical function. Details of the NSHCS quality assessment management policy
for work based training provider departments can be found at:www.nshcs.org.uk.

Page | 12
STP LG Cardiac Critical Care Vascular Resp Sleep Version 1.0 for 2016 17



23. Induction

At the start of the STP training programme and of each new placement, trainees
should be provided with an induction programme explaining trust and departmental
arrangements. Initial work based induction in the host department should include an
overview of the:

1 hospital/healthcare setting and local policies including health and safety,
confidentiality, data protection etc relevant to the placement;

1 range of services provided by the department;

1 range of people who use the services provided by the department;

7 function, operation and routine and corrective maintenance requirements of
equipment appropriate to the section(s) of the department in which the trainee
will be working.

Moreover, the host department should ensure that the trainee has access to:

7 Host Trust IT systems including the library and knowledge service as
necessary;
1 On-line Assessment and Personal Management System.

Induction should include an early discussion (within the first week) between the
trainee and his/her training officer so that the curriculum, assessment and placement
arrangements can be discussed. In addition, trainers should provide trainees with
copies of:

1 Good Scientific Practice;

1 The STP work based Learning Guide;

1 The OLAT learning guide;

1 Links to the NSHCS (see section Il for details of the role of the NSHCS in
relation to STP training).

24 Rotational Training

During rotational training each trainee will undertake four rotations which will include
a rotation in the area in which they will subsequently specialise. Trainees must
successfully achieve all of the learning outcomes. Each rotational placement should
be of approximately 12 weeks duration. It is the responsibility of the host department
to organise this rotational programme and to liaise with the trainers in the rotational
placement departments on the requirements of work based training and supervision
and the use of the online assessment tool. The NSHCS and the SHA MSC leads
(and successors) will help to facilitate rotational placements for small specialisms or
where there are local issues in respect of access to particular training elements.

The host department is responsible for setting the timetable for each of the 4
rotations, which will depend on local availability and may require some time to be
spent out with your locality to ensure that the learning outcomes in totality can be
achieved. In agreeing the rotational training the host department will need to
consider the periods of time the trainee will be required to attend the University or
undertake academic activities for the MSc within the work place.

Page | 13
STP LG Cardiac Critical Care Vascular Resp Sleep Version 1.0 for 2016 17



The host department must be familiar with the content, delivery and assessment
programme of the MSc in Clinical Science which the trainee is undertaking at
university and ensure that the departments where the trainee is placed for rotational
placements are also familiar with the expected outcomes of each period of training
and are trained in the assessment methods. The training officer in the host
department should maintain contact with the trainee and should liaise with the
person taking overall responsibility for the trainee whilst they are undertaking the
rotation. Supervision meetings between the training officer and the trainee should
continue whilst they are on their rotational placements.

25.Elective Training

Each trainee must undertake elective training and successfully achieve all of the
learning outcomes. The host department should agree the timing and content of the
elective training period with the trainee and should then inform the NSHCS of the
plans for the elective by completing the appropriate form and submitting it to the
School. The aim of the elective is to facilitate a wider experience of health care
and/or the practice of healthcare science in a cultural and/or clinical setting that is
different from the usual training environment. This may involve health care or
healthcare science in a different area of the health service and may involve study
abroad or pursuit of a particular clinical or research interest. The elective period can
be taken any time during the specialist training, and may comprise a single period of
47 6 weeks or a series of shorter periods of elective training. It is important that the
trainee is able to express their preferences for the elective period which is designed
to provide a broader experience and for these to be fully taken into consideration.

26.Specialist Training

The host department will plan the timetable for specialist training. This will usually be
in a single health care science specialism (except for Gastrointestinal Physiological
and Urodynamic Science who share modules in the specialist training period, and
Immunogenetics and Histocompatibility who share some specialist modules with
Clinical Immunology). Each trainee must successfully achieve all of the learning
outcomes in the specialist training modules including, by the end of the training
programme, all of the professional practice learning outcomes. If the host department
itself is unable to provide the necessary work based training to enable the trainee to
complete all of the required learning outcomes, it will need to arrange training in other
training departments and environments.

27.Supervision

STP clinical and educational supervision should promote learning, reflective practice
and support the trainee to produce action plans to address identified learning needs.
It will need to ensure that the trainee learns specific skills and competencies, helping
them to develop self-sufficiency and self-awareness in the ongoing acquisition of
skills and knowledge. At every stage, patient safety must be paramount. Supervision
will require the provision of pastoral care for some trainees. Supervision may, at
times during the programme, be provided by other healthcare professionals outside
of healthcare science who will be appropriately trained e.g. medical colleagues.
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The first supervision meeting should be set up during the first week of the training
programme. At this meeting the training officer should ensure that the trainee is
undertaking an induction programme that includes the hospital and department. It is
recommended that following areas should be explored and agreement reached at the
first meeting with respect to the:

expectations of the training officer and trainee;

responsibilities of the training officer and trainee;

boundaries between the training officer and trainee;

confidentiality;

frequency and duration of planned supervision meetings;

methods of communication and responsibility for arranging meetings;
level of support and arrangements for communications between meetings;
models of reflection and action planning;

record keeping;

content of the work based training programme;

the approach to assessment and the use of the assessment tools and the
online system;

sources of help and support.

=4 =4 -8 _8_8_9_8_-2°_-92_4a_-2

]
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1.5 National School of Healthcare Science (NSHCS) and the STP

28.The NSHCS provides a national coordinating and oversight function to support trainees
and host departments in the delivery of training. It is responsible for:

1 national recruitment into STP, enabling a transparent and robust selection of the
very best science graduates;

1 providing national oversight of STP trainees throughout their training by managing
and monitoring their progress through the OLAT, supporting trainees in difficulty as
well as co-ordinating national structured assessments both during and at the end of
STP training;

1 evaluation of ongoing work based assessment outcomes through the OLAT,
enabling the School to benchmark training programme delivery for early
identification of programme issues which may need to be addressed and resolved
and reporting these as part of agreed MSC governance arrangements;

1 liaising with each HEI& MSc Clinical Science programme director to ensure the
integration and coordination needed to deliver the academic and work based
programmes that form the STP;liaising with MSC SHA leads (and education and
quality leads in the future arrangements) on local issues and problems and their
resolution;

1 working closely with work place training departments and providing support as
appropriate;

1 organising national drain the Traineréprogrammes to ensure common standards of
delivery and content and recommending on-going training activities to support the
continuing professional development of work based trainers.

Professional Leads in each of the scientific divisions within the NSHCS will provide help
and support with respect to organising rotations and/or specialist training that might
require national coordination. In order to optimise the educational benefit and value of
OLAT and the e-learning Portfolio, Professional Leads will also work with and support
training departments in its use.

The School can be contacted on the following email nshcs@Westmidlands.nhs.uk and at
www.nshcs.org.uk .
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1.6 The Structure of the Learning Frameworks

29.The work-based programme is divided into modules, with each module following a
standard format. The aim and scope of the module are described followed by:

1 Learning outcomes 1 high level descriptors of required achievements for module;

1 Clinical Experiential Learning 7 the learning activities that will facilitate learning and
achievement of stated outcomes;

1 Competences i further, outcome based statements for each Learning Outcome;

1 Knowledge and Understanding as APPLIED to appropriate competences.

All of the above are focused on service need, patient care/pathway and continuous
service improvement
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1.7 Assessment during Work Based Training

Trainee Assessment

30.The work-based assessment is designed to promote learning, skill development and
competence within the specialist healthcare context. Trainees will be able to identify
areas for development and improvement.

The assessment programme is designed to enable both trainee and trainer to obtain
regular feedback on progress and achievement. It aims to nurture the trainee by
providing professional educational support and encouraging critical reflection and
generating regular feedback about progression. The programme embeds assessment
tools to enable trainees to learn and develop but also to generate evidence so that
judgments about progression can be made and areas identified for trainee
improvement based on supportable evidence.

The work-based education and training programme should offer a constructive
environment where a trainee understands that he/she is still developing and the
assessment tools are intended for use in this context. As part of each assessment, the
work-base assessor will facilitate a discussion in which the trainee is encouraged to
reflect on his/her performance and identify his/her strengths and areas that could be
improved, setting an action plan to achieve that improvement.

31.The structure of the work based assessment programme.

There are distinct elements of the work-based assessment programme for all trainees:
1 Assessment Tools, see Table 1 overleaf;
1 Competency Log;
1 Online Assessment and Personal Learning Management System (OLAT);
1 Exit assessment 1 Objective Structured Final Assessment (OSFA).

Assessment Tools

32. The assessment programme utilises a range of work-based assessment tools,
designed to promote continuous assessment and generate feedback throughout
training. The assessment promotes student centred feedback to enable the trainee
to gain skills in self-assessment. There is a requirement for each trainee to engage
with the assessment process and to complete a defined number and range of
assessments to successfully complete each module. These are set out in OLAT.
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Table 1 Summary of the STP Work Based Assessment Tools

Assessment
Tool

Direct observation of
practical skills (DOPS)

Observed clinical
event (OCE)

Case based discussion
(CbD)

Multi source feedback
(MSF)

Purpose

To assess a practical
skill or procedure which
may include interaction
with a patient. Feedback

is generated, learning
needs identified and an

action plan generated.

To assess a clinical
encounter.

Toassesst he tr a
ability to apply their
knowledge and
understanding of an
aspect of an activity for
example the underpinning
science, aspects of
professional practice .

To provide a sample of
attitudes and opinions of
colleagues on the
performance and
professional behaviour of
the trainee. It helps to
provide data for reflection on
performance and gives
useful feedback for self-
evaluation.

Method

The assessor observes
a practical activity and
facilitates student
centred feedback either
during or immediately
following the
observation. The
trainee then generates
an action plan.

The assessor observes a

clinical activity and

facilitates student centred

feedback either during or

immediately following the

observation. The trainee

then generates an action
plan.

The assessor facilitates a
discussion with the
trainee about a clinical
case with which the
trainee has been
involved. This may
include a report, record,
result or an aspect of
professional practice
arising from the case.
Following the discussion
the trainee generates an
action plan.

Using an on-line system the
trainee gains feedback from
a range of people (81 10)
who work with them and the
trainee also rates
themselves. On completion
the report generated is
reviewed in a discussion
between the trainee and
trainer and using critical
reflection an action plan
generated by the trainee.
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33.Competences

All trainees are required to provide evidence to demonstrate that they have
completed each competence which should then, at the request of the trainee, be
signed off by a trainer. Trainees will gain competence at their own pace, but in
line with the overall delivery of the relevant modules. Each competence may link
directly to a specific learning outcome and some competences may be linked to
more than one learning outcome, therefore successful completion cannot be
achieved until demonstrated for all learning outcomes. All of the competences
are contained within a competency log within the OLAT.

Completion of the competency log is essential for progression within the
programme and in order to exit from the programme. The expectation is that as
the trainee progresses the competency log will demonstrate an evidence base of
achievement.

34.0nline Assessment and Personal Management Tool (OLAT)

The achievement of competences and all work based assessments are recorded
on OLAT. OLAT is customised for each specialism and contains all the above
assessment tools as well as the full list of competences for each programme and
a reflective log.

NSHCS will provide trainees with the information to allow them to register on
OLAT at the start of their programme. As part of their registration they must
nominate their training officer, even though others may contribute during the total
period of work base training to the assessment process.

Short film clips which explain the principles of the assessment process and how
to use each of the assessment tools are available on OLAT.

35.0bjective Structured Final Assessment

At the end of training trainees will be assessed using an Objective Structured
Final Assessment (OSFAs). This is a performance based assessment used to
measure trainees across a humber of different stations encompassing scientific,
clinical and professional practice. The NSHCS, in partnership with the
professional bodies and supported by the NSHCS Themed Boards, will design
and deliver the OSFA and the Academy for Healthcare Science will provide
external Quality Assurance

All trainees will have the opportunity to undertake an OSFA mid-programme to
provide formative experience of this assessment.
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1.8 Quality Assurance and Quality Management

Quality Assurance of work based training

36.All host and training departments are responsible for the delivery of the work
based training quality standards detailed in the Learning and Development
Agreement (LDA) agreed with and issued by with the local Strategic Health
Authority (SHA) and their successor bodies. All host and training departments
providing training for trainees on the STP must also be MSC approved and
accredited.

37. MSC work-based accreditation is carried out by the NSHCS on behalf of MSC.

38.The NSHCS provides oversight of the quality management and quality control of
the STP work based training environments as agreed by the appropriate MSC
governance arrangements and to be maintained into the future.

39.The NSHCS works in partnership with the professional bodies through its
Themed Boards and the SHAS/LETBs to deliver a robust Quality Assessment
Management (QAM) programme for the work based education and training
programme. This QAM programme is UK wide and independent from the direct
delivery of education and training. The purposes of the QAM programme are to:

f
f
f

all STP training environments are accredited to deliver work based training;
ensure that all training settings are working to the agreed standards;

create an open and transparent culture where issues and concerns can be
raised, investigated and resolved;

ensure that trainees receive a high quality educational experience wherever
their training takes place;

Identify and share examples of good practice;

provide evidence of the quality of work based education and training
environments to those who regulate and register the profession;

provide evidence of the high standard of work based education and training
and assurance that these standards are robustly managed.

40. Details of the quality management approach is available from the NSHCS (Ref
NSHCS Policy 03), in summary, the quality framework includes:

|l

Receipt, analysis, review and response with respect to:

0 annual self assessment progress reports from each work base;
trainee feedback questionnaires;
assessment progress reports;
ad hoc reporting of exceptions or changes to programmes;
individual work based education and training timetables for each
trainee;

(0]
(0]
(0]
(0]
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1 A mechanism for receiving and reviewing reports with respect to the STP
programme from trainees, trainers, patients or other stakeholders;
T Visit Programme including:
o] a five year rolling visit programme to each work base;
o] adhoc visits to departments as required.

41.The NSHCS monitors the progress of each trainee and provides support for
trainees in difficulty (Trainees in Difficulty Ref NSHCS Policy 04). Staff in the
NSHCS also regularly review the STP programmes using information from the
OLAT and other sources through the Themed Boards (See NSHCS Policy 01)

42.The QAM processes, established jointly by the MSC governance arrangements
involving all current SHAs and the NSHCS, do not absolve the training
provider from responsibility for continuously managing and maintaining the
quality of its own provision. Local training departments are responsible for
ongoing quality control and local education providers should therefore ensure that
a high quality education and training environment is maintained.

The following sections of this Learning Guide include an overview of the STP work
based programme for the specialisms within this theme. This is followed by the
Learning Frameworks for the Rotational, Elective, Specialist and Professional
Practice components of the programme.

Further information can be found in Appendix 3.
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SECTI ORROQGRAMNMEERVI EW
CARDIAC SCIENCE

CRITICAL CARE SCIENCE
RESPIRATORY AND SLEEP SCIENCE
VASCULAR SCIENCE
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STP WORK BASED TRAINING PROGRAMME IN CARDIAC
SCIENCE

The diagram below provides an overview of the programme each trainee in Cardiac
Science will follow:

Modernising Scientific Careers: Scientist Training Programme (STP):
Diagrammatic representation of employment based, 3-year NHS
commissioned, pre-registration Education and Training programme

P/TMSc Clinical Science

Blended learning (incl problem based learning)

Year 3

Work based rotational and specialist training programme

Single Specialism Work Based Programme to
include a 4- to 6-week period of Elective Training
CARDIAC, CRITICAL CARE,
VASCULAR, RESPIRATORY
AND SLEEP SCIENCES: Specialisms

Cardiac Science (C)
Critical Care Science (CCS)
Vascular Science (V)
Respiratory and Sleep Science (RS)

Work Based Themed Rotational Programme: 4 x12weeks

Specialist including
Research Project

Year 2

Specialist including
Research Project

Research Methods

Integrated Professional Practice

CARDIAC : 2 =
2 Cardiac || Respiratory || Vascular Clinical
REiPS"EQ;?RY Science & Sleep Science Assessment & Year 1
VASCULAR Science Investigation
5 7 = ——— Theme
CRITICAL Cardiac || Respiratory Critical Device Risk
CARE Science & Sleep Care Management -
SCIENCE Science Science || & Governance Generic
Induction Healthcare Science

Generic Educationand Training ThemedEducationand Training Specialist Education and Training

PROFESSIONAL PRACTICE

This module spans the whole of the 3-year training programme, underpinning both
work based training and the MSc in Clinical Science.

INDUCTION COMPONENT

At the start of the training programme and of each new placement all trainees will
complete an induction programme.
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ROTATIONAL COMPONENT

Trainees must then successfully complete the following rotations:

Rotation 1 (CS-1) Introduction to Cardiac Science

Rotation 2 (RS&S-2) | Introduction to Respiratory and Sleep Science
Rotation 3 (VS-3) Introduction to Vascular Science

Rotation 4 (CA&I) Clinical Assessment and Investigation

Duration: Each rotation should be of approximately 12 weeks duration.

Order: It is expected that the first rotation completed will be Introduction to Cardiac
Science but the other modules can be completed in any order and may run in
parallel in order to use the time and clinical contacts to best advantage, build
confidence and enable learning from Clinical Assessment and Investigation to be
applied in the other specialisms.

ELECTIVE COMPONENT
The elective period can be taken any time during the specialist training. It may
comprise a single 4- to 6-week elective or a series of shorter periods of elective

training.

SPECIALIST COMPONENT

Module 1 Diagnostic Approaches and Current Treatment of
(DA&CTCVSD-5(i)) Cardiac Disorders i Non-Invasive Diagnostics

Module 2 Diagnostic Approaches and Current Treatment of
(DA&CTCVSD-5(ii)) Cardiac Disorders i Invasive Diagnostics

Module 3 Diagnostic Approaches and Current Treatment of
(DA&CTCVSD-5(iii)) Cardiac Disorders i Therapeutic Interventions

EITHER MODULE 4 OR MODULE 5

Trainees will agree with their host department/training officer whether they follow
Module 4 or Module 5

Module 4 Ultrasound Imaging in Cardiac Disease

(UICD-6)

Module 5 Diagnosis and Management of Cardiac Rhythm
(DMCRD-6) Disorders i Arrhythmia Management and Patient

Duration: The work based component of the four specialist modules should be
completed during the specialist training period. The work based component of the
modules can run in parallel in order to use the time and clinical contacts to best

advantage.

The following sections of the learning guide contain the learning frameworks
for the rotational, elective, specialist and professional practice modules.
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STP WORK BASED TRAINING PROGRAMME IN CRITICAL
CARE SCIENCE

The diagram below provides an overview of the programme each trainee in Critical
Care Science will follow:

Modernising Scientific Careers: Scientist Training Programme (STP):
diagrammatic representation of employment based, 3-year NHS
commissioned, pre-registration Education and Training programme

P/TMSc Clinical Science

Blended learning (incl problem based learning)

Year 3

Work based rotational and specialist training programme

Single Specialism Work Based Programme to
include a 4- to 6-week period of Elective Training
CARDIAC, CRITICAL CARE,
VASCULAR, RESPIRATORY
AND SLEEP SCIENCES: Specialisms

Cardiac Science (C)
Critical Care Science (CCS)
Vascular Science (V)
Respiratory and Sleep Science (RS)

Work Based Themed Rotational Programme: 4 x12weeks

Specialist including
Research Project

Year 2

Specialist including
Research Project

Research Methods

Integrated Professional Practice

CARDIAC : 2 =
2 Cardiac || Respiratory || Vascular Clinical
REiPS"EQ;?RY Science & Sleep Science Assessment & Year 1
VASCULAR Science Investigation
5 7 = ——— Theme
CRITICAL Cardiac || Respiratory Critical Device Risk
CARE Science & Sleep Care Management -
SCIENCE Science Science || & Governance Generic
Induction Healthcare Science

Generic Educationand Training ThemedEducationand Training Specialist Education and Training

PROFESSIONAL PRACTICE

This module spans the whole of the 3-year training programme, underpinning both
work based training and the MSc in Clinical Science.

INDUCTION COMPONENT

At the start of the training programme and of each new placement all trainees will
complete an induction programme.
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ROTATIONAL COMPONENT

Trainees must then successfully complete the following rotations:

Rotation 1 (CCS-1) Introduction to Critical Care Science

Rotation 2 (CS-1) Introduction to Cardiac Science

Rotation 3 (RS&S-2) | Introduction to Respiratory and Sleep Science

Rotation 4 (DRM) Device Risk Management and Governance

Duration: Each rotation should be of approximately 12 weeks duration.
Order: It is expected that the first rotation completed will be the Introduction to

Critical Care Science, but the other modules can be completed in any order and may
run in parallel in order to use the time and clinical contacts to best advantage.

ELECTIVE COMPONENT

The elective period can be taken any time during the specialist training. It may
comprise a single 4- to 6-week elective or a series of shorter periods of elective
training.

SPECIALIST COMPONENT

Module 1 (R&SS-7) | Respiratory and Sleep Science 2 for Critical Care

Module 2 (CCS-2) | Life Support and Emergency Resuscitation

Module 3 (CCS-3) | Monitoring and Supporting Critically Il Patients

Module 4 (CCS-4) | Diagnostic and Therapeutic Techniques in Critical Care

Duration: The work based component of the four specialist modules should be
completed during the specialist training period. The work based component of the
modules can run in parallel in order to use the time and clinical contacts to best
advantage.

The following sections of the learning guide contain the learning frameworks
for the rotational, elective, specialist and professional practice modules.
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STP WORK BASED TRAINING PROGRAMME IN
RESPIRATORY AND SLEEP SCIENCE

The diagram below provides an overview of the programme each trainee in
Respiratory and Sleep Science will follow:

Modernising Scientific Careers: Scientist Training Programme (STP):
Diagrammatic representation of employment based, 3-year NHS
commissioned, pre-registration Education and Training programme

P/TMSc Clinical Science

Blended learning (incl problem based learning)

Year 3

Work based rotational and specialist training programme

Single Specialism Work Based Programme to
include a 4- to 6-week period of Elective Training
CARDIAC, CRITICAL CARE,
VASCULAR, RESPIRATORY
AND SLEEP SCIENCES: Specialisms

Cardiac Science (C)
Critical Care Science (CCS)
Vascular Science (V)
Respiratory and Sleep Science (RS)
Work Based Themed Rotational Programme: 4 x12weeks
CARDIAC,

Specialist including
Research Project

Year 2

Specialist including
Research Project

Research Methods

Integrated Professional Practice

Cardiac || Respiratory || Vascular Clinical
REiPSI?QETF?RY Science & Sleep Science Assessment & Year 1
VASCULAR Science Investigation
- : = = Theme
CRITICAL Cardiac || Respiratory Critical Device Risk
CARE Science & Sleep Care Management =
SCIENCE Science Science || & Governance Generic
Induction Healthcare Science

Generic Educationand Training ThemedEducation and Training Specialist Education and Training

PROFESSIONAL PRACTICE

This module spans the whole of the 3-year training programme, underpinning both
work based training and the MSc in Clinical Science.

INDUCTION COMPONENT

At the start of the training programme and of each new placement all trainees will
complete an induction programme.
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ROTATIONAL COMPONENT

Trainees must then successfully complete the following rotations:

Rotation 1 (RS&S-2) | Introduction to Respiratory and Sleep Science
Rotation 2 (CS-1) Introduction to Cardiac Science

Rotation 3 (VS-3) Introduction to Vascular Science

Rotation 4 (CA&I) Clinical Assessment and Investigation

Duration: Each rotation should be of approximately 12 weeks duration.

Order: It is expected that the first rotation completed will be Introduction to
Respiratory and Sleep Science but the other modules can be completed in any order
and may run in parallel in order to use the time and clinical contacts to best
advantage, build confidence and enable learning from Clinical Assessment and
Investigation to be applied in the other specialisms.

ELECTIVE COMPONENT
The elective period can be taken any time during the specialist training. It may
comprise a single 4- to 6-week elective or a series of shorter periods of elective

training.

SPECIALIST COMPONENT

Module 1 (R&SS-5) Respiratory and Sleep Science 1

Module 2 (R&SS-6) Respiratory and Sleep Science 2

Duration: The work based component of the two specialist modules should be
completed during the specialist training period. The work based component of the
modules can run in parallel in order to use the time and clinical contacts to best
advantage.

The following sections of the learning guide contain the learning frameworks
for the rotational, elective, specialist and professional practice modules.
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STP WORK BASED TRAINING PROGRAMME IN
VASCULAR SCIENCE

The diagram below provides an overview of the programme each trainee in Vascular
Science will follow:

Modernising Scientific Careers: Scientist Training Programme (STP):
Diagrammatic representation of employment based, 3-year NHS
commissioned, pre-registration Education and Training programme

Workb d s land iali - P/TMSc Clinical Science
ork based rotational and specialist training programme Blendedleaming (incl problem based learning)

Year 3

Single Specialism Work Based Programme to
include a 4- to 6-week period of Elective Training
CARDIAC, CRITICAL CARE,
VASCULAR, RESPIRATORY
AND SLEEP SCIENCES: Specialisms

Cardiac Science (C)
Critical Care Science (CCS)
Vascular Science (V)
Respiratory and Sleep Science (RS)

Work Based Themed Rotational Programme: 4 x12weeks

Specialist including
Research Project

Year 2

Specialist including
Research Project

Research Methods

Integrated Professional Practice

CARDIAC : 2 =
2 Cardiac || Respiratory || Vascular Clinical
REiPSIIEég:RY Science & Sleep Science Assessment & Year 1
VASCULAR Science Investigation
- : — — Theme
CRITICAL Cardiac || Respiratory Critical Device Risk
CARE Science & Sleep Care Management n
SCIENCE Science Science || & Governance Generic
Induction Healthcare Science

Generic Educationand Training ThemedEducation and Training Specialist Education and Training

PROFESSIONAL PRACTICE

This module spans the whole of the 3-year training programme, underpinning both
work based training and the MSc in Clinical Science.

INDUCTION COMPONENT

At the start of the training programme and of each new placement all trainees will
complete an induction programme.
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ROTATIONAL COMPONENT

Trainees must then successfully complete the following rotations:

Rotation 1 (VS-3) Introduction to Vascular Science

Rotation 2 (RS&S-2) | Introduction to Respiratory and Sleep Science

Rotation 3 (CS-1) Introduction to Cardiac Science

Rotation 4 (CA&I) Clinical Assessment and Investigation

Duration: Each rotation should be of approximately 12 weeks duration.

Order: It is expected that the first rotation completed will be Introduction to Vascular
Science but the other modules can be completed in any order and may run in
parallel in order to use the time and clinical contacts to best advantage, build
confidence and enable learning from Clinical Assessment and Investigation to be
applied in the other specialisms.

ELECTIVE COMPONENT

The elective period can be taken any time during the specialist training. It may
comprise a single 4- to 6-week elective or a series of shorter periods of elective

training.

SPECIALIST COMPONENT

Module 1 (USHi-5) Ultrasound Science, Haemodynamics and
Instrumentation
Module 2 (EAI-6) Extracranial Arterial (Imaging)
Module 3 (PVI-7) Peripheral Venous (Imaging)
Module 4 (PASMD-8) Peripheral Arterial (Screening and
Microvasculature Diagnostics)

Duration: The work based component of the four specialist modules should be
completed during the specialist training period. The work based component of the
modules can run in parallel in order to use the time and clinical contacts to best
advantage.

The following sections of the learning guide contain the learning frameworks
for the rotational, elective, specialist and professional practice modules.
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Cardiac Science, Critical Care Science, Respiratory
and Sleep Science and Vascular Science

SECTIODNROTATILENMWARNI NG FRAMEWORKS
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STP Learning Framework

This section describes the Learning Framework for the Rotational Component of work based
learning covering the Learning Outcomes, Clinical Experiential Learning, Competence and Applied
Knowledge and Understanding. Each trainee is also expected to build on and apply the
knowledge, skills and experience gained from the MSc in Clinical Science.

Rotational Module

DIVISION Physiological Sciences
THEME Cardiac, Critical Care, Vascular, Respiratory and Sleep
Sciences
SPECIALISM Cardiac Science
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MODULE Introduction to Cardiac Science (CS-1) COMPONENT | Rotation
TITLE
AIM This rotation will enable trainees to gain underpinning knowledge, skills and experience of Cardiac
Science through introduction to the range of cardiac diagnostic services provided in the specialism and
the interaction with patients and patient-centred practice. Trainees will be expected to perform some
routine cardiac investigations and develop and build their professional practice.
SCOPE On completion of this module the trainee will be able to perform and interpret some routine cardiac

investigations including electrocardiography (ECG), resting blood pressure measurement (BP),
ambulatory BP and ECG monitoring, and to observe a further range of procedures. The trainees will
also have undertaken a critical evaluation of diagnostic and treatment pathways for people with
suspected or confirmed cardiac diseases.

LEARNING OUTCOMES

On successful completion of this module the trainee will:

N>R~ WNE

Page | 34

Plan and perform a resting ECG in a range of patients in a variety of clinical settings, to current nationally accepted standards.
Recognise normal and abnormal ECG results, particularly myocardial infarction and life-threatening arrhythmias.
Set up a patient for cardiac monitoring.

Plan and perform BP measurement on a range of patients, using manual and automatic methods.

Fit ambulatory ECG equipment, including patient instruction.

Critically analyse ambulatory ECG recordings and produce a report under clinical supervision.

Fit ambulatory BP equipment, including patient instruction, and produce the results in the appropriate format.
Document local diagnostic and treatment pathways for patients with angina and heart failure.
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CLINICAL EXPERIENTIAL LEARNING

The clinical experiential learning for this module is:

1 Observe a range of routine investigations undertaken in Cardiac Science and critically evaluate how these investigations
contribute to the diagnosis, management and care of patients, and the range of needs of people with disabilities within a typical
care pathway for patients with common cardiac diseases.

1 Attend outpatient clinics and/or inpatient ward rounds and/or physiologist/nurse-led clinics and discuss with your supervisor the
diagnostic pathways linked to Cardiac Science, including suspected myocardial infarction, suspected angina and arrhythmia
requiring pacing.

1 Attend outpatient clinics and/or inpatient ward rounds to gain experience of the linkages between Cardiac Science and other
clinical specialisms in the investigation of cardiac diseases, critically evaluate a medical treatment pathway for a cardiac patient
and discuss the importance of a multidisciplinary approach to patient care. (This may include ECG, ambulatory ECG
monitoring, ambulatory BP monitoring, exercise testing, the catheter laboratory including diagnostic and therapeutic
procedures, echocardiography, bradycardiac pacing and follow-up.)

1 Attend a heart failure or cardiac rehabilitation clinic where patients with cardiac disease are treated, and discuss the role of
nutrition in the management of cardiac disease.

1 Attend a multidisciplinary meeting and reflect on the way the multidisciplinary team contributes to the care of patients with
disorders of the cardiovascular system.

All of these experiences should be recorded in your e-portfolio.

The following section details the competence and knowledge and understanding each trainee must gain. Each competence is
linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.

PROFESSIONAL PRACTICE

Trainees should ensure they refer to the professional practice learning framework and continue to achieve the professional
practice competences alongside the competences defined in this module.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1,3,4,5,7 Control infection risks in accordance |  Protocols and requirements for hygiene and infection control related to the
with departmental protocols. relevant range of investigations, including preparation, conduct and
completion of investigation.
1 Protocol for hand washing and how effective hand washing contributes to
control of infection.
1,3,4,5,7 Minimise risks and hazards in 1 The relevant health and safety regulations specific to cardiac science
compliance with health and safety investigations, the potential hazards and risks, and the actions to be taken to
policies. minimise these.
1,3,4,5,7 Obtain a suitably completed request 1 Referral routes for cardiac diagnostic investigations.
form, greet the patient, check patient |  Requirements for correct completion of request forms and how to validate.
identity and take a recent clinical 1 The importance of checking and confirming the patient identity and the
history. implications of not doing so.
9 Structure of a patient history and key information required.
1,3,4,5,7 Prepare the environment and set up 1 Range of equipment used, relative merits and principles of measurement.
equipment ready for use for each type | § Requirements for the investigation environment to ensure the privacy,
of investigation, including dignity and comfort of the patient.
resuscitation equipment. 1 Recognition of the errors or potential risks of using defective equipment in
clinical practice and the implications of use.
9 Identification of common faults and remedial action.
1 Current safety standards, including safety testing and routine maintenance.
9 Preparation and calibration of equipment.
1,3,457 Explain the procedure for each type of | § The importance of explaining the procedure to the patient.
investigation to the patient, address 1 The pathophysiology of the cardiovascular system and the appropriate
any procedure-related questions they choice of investigation, considering the findings from the history and clinical
may have and provide information on examination.
how the patient will be informed of the | § The use of diagnostic investigations, relevant to competency, in the
results. management of a patient presenting with myocardial infarction, angina or an
arrhythmia requiring pacemaker insertion.
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

E

Common questions and concerns of patients about procedures.

Risks and benefits of undertaking the investigation.

The information needs of patients following investigation.

The authority level for provision of information to patients.

The process of notifying patients of the results.

The range of treatment pathways and their relevance/applicability to cardiac
disease.

The options available to patients with cardiac disease and the implications
and benefits of each.

Factors affecting selection of treatment option.

1,3,4,5,7

Treat patients in a way that respects
their dignity, rights, privacy and
confidentiality.

= =2

The rights of the patient with regard to consent for treatment and
confidentiality of consultation and medical records.

Key factors influencing dignity, rights, privacy and confidentiality, including
age, gender, culture and beliefs.

Correct positioning of the patient to ensure comfort, co-operation and
optimal investigation results.

The impact of incorrect positioning or non-co-operation on investigation
results.

1,3,4,5,7

Take appropriate action to respond to
the specific needs of the patient, as
defined by department protocol.

Recognition of the contraindications to testing prior to the test, as defined by
department protocol.

The range of needs of people with disabilities within a typical care pathway
for patients with diseases affecting the lower cardiovascular system.

1,3,4,5,7

Gain informed consent for each
investigation.

The importance of explaining the procedure for each investigation to the
patient and gaining informed consent.

The relevant procedures and requirements for patient conformance.
Clinical indications for and contraindications to each investigation.
Principles, guidance and law with respect to informed consent.

Perform a resting ECG on an adult

= =2 4 =1

How to identify electrode sites in line with current Society for Cardiological
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
patient to meet the needs of the Science and Technology /American Heart Association guidelines to achieve
referral request. optimum ECG waveform.
f How to prepare the patientds skin f
i Correct placement and positioning of electrodes to minimise artefact.
1 Selection of machine settings to meet the needs of the referral/request.
1 Correct operation of ECG equipment.
1 How to monitor the recording and make adjustments to maximise results.
1 Routine maintenance and calibration procedures.
1 Measure all amplitudes and intervals | § The derivation of the ECG.
from the ECG. {1 The relationship between the ECG and the cardiac cycle.
1 Identification of amplitudes and intervals in ECG and normal ranges.
1 Effect of exercise on the normal ECG.
1,2 Check and annotate ECG recording 1 How to check and annotate recordings to ensure accuracy, completeness,
and identify both normal and legibility and suitability for analysis and reporting.
variations from normal, including: f Normal variations related to age, gender, activity and ethnic origin.
1 life-threatening arrhythmias f When to refer results to a senior colleague for further action.
' myocardial ischaemia and f ECG changes associated with myocardial infarction and myocardial
infarction. ischaemia.
1 ECG changes of life-threatening arrhythmias.
9 Diagnosis and pharmacological treatment of myocardial infarction and
myocardial ischaemia.
1 Non-pharmacological treatment of cardiac disease.
1 Invasive treatment of myocardial infarction and myocardial ischaemia.
1 Treatment of life-threatening arrhythmias.
3 Set up a cardiac monitor on a range 1 Standard Operating Procedure for setting up a cardiac monitor.
of adult patients. f Electrode sites for cardiac monitoring to achieve optimum ECG waveform.
1 Choice of monitor and monitor settings and rate alarm.
1 Routine maintenance and cleaning of cardiac monitors.
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

4

Measure blood pressure in a range of
adult patients, using both an:

1 manual method

1 automated method.

= =4a-a_-9_-9_95_2

British Hypertension Society Guidelines for Blood Pressure Measurement.
Importance of cuff size.

Location of pulse in the cubital fossa.

The correct use of palpation to estimate systolic BP.

Correct inflation of the cuff to at least 30 mmHg above the estimated BP.
Correct rate of pressure reduction to maximise results.

Difficulties that may be encountered in obtaining an accurate BP
measurement and relevant remedial actions.

How to check and confirm results.

Normal range for systolic and diastolic blood pressure.

White coat hypertension.

When to refer results to a senior colleague for further action.

Routine maintenance and calibration procedures.

Fit ambulatory ECG monitoring
equipment in a range of adult

patients, explaining the procedure to
the patient and cfh
understanding.

= =48 -4 -8_-5_9_49_-2

=a

= =4 —a 9

Standard Operating Procedure for ambulatory ECG monitoring.

Factors influencing selection of correct ambulatory monitoring devices.
Correct preparation of ambulatory ECG recording equipment, including
recorder and choice of the most appropriate electrodes for the ambulatory
ECG monitoring.

Requirements for preparation of t
and how to instruct a patient for self-positioning.

Correct positioning of electrodes
The importance and use of the patient diary.

How to activate ambulatory devices.

Information needs of patients fitted with ambulatory devices, including pre-
test, fitting, use, activation, deactivation, diary, cleaning and removal.
Factors influencing the quality of results from ambulatory recordings,
including minimisation of artefacts.

Routine maintenance and calibration procedures.

h €

¢
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
7 Fit ambulatory BP monitoring 1 SOP for ambulatory BP monitoring.
equipment in a range of adult 1 Pharmacological treatment of hypertension.
patients. f Non-pharmacological treatment of hypertension.
1 Choice of programmes/settings for ambulatory blood pressure recording.
1 Normal ranges for ambulatory BP and home BP.
1 Identification of white coat hypertension.
1 The information needs of patients following ambulatory BP monitoring.
1 Routine maintenance and calibration procedures.
5,7 Remove ambulatory monitoring 91 Correct removal of ambulatory devices.
equipment. 1 Requirements for cleaning devices in compliance with infection control.
1 The information needs of patients following ambulatory monitoring.
6,7 Prepare the results for analysis and 1 How to check accuracy of recording, identify artefacts and determine
review the report with senior staff, suitability for analysis.
where appropriate. 1 How to download data and produce results in an appropriate format for next
stage of processing.
9 The possible clinical outcomes for the patients.
8 Critically evaluate a range of cardiac | § Requirements for patient-centred diagnostic services.
diagnostic services and treatment  Treatment pathways for patients with common cardiac diseases.
pathways for patients with common f The evidence base underpinning diagnostic services and treatment
cardiac diseases. pathways.
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STP Learning Framework

This section describes the Learning Framework for the Rotational component of work based
learning, covering the learning outcomes, clinical experiential learning, competence, and applied
knowledge and understanding. Each trainee is also expected to build on and apply the knowledge,
skills and experience gained from the MSc in Clinical Science.

Rotational Module

DIVISION Physiological Sciences
THEME Cardiac, Critical Care, Vascular, Respiratory and Sleep
Sciences
SPECIALISM Critical Care Science

Page | 41
STP LG Cardiac Critical Care Vascular Resp Sleep Version 1.0 for 2016 17




MODULE Introduction to Critical Care Science COMPONENT | Rotation
TITLE (CCS-1)

AIM This rotation will enable trainees to gain underpinning knowledge, skills and experience of Critical Care
Science through introduction to the range of critical care diagnostic, monitoring and therapeutic services
provided in the specialism, and the interaction with patients and patient-centred practice. Trainees will be
expected to perform some routine procedures and develop and build their professional practice.

SCOPE On completion of this module the trainee will be able to work safely, adhering to infection control procedures,

and perform and interpret bedside monitoring. They will be able to administer oxygen therapy and store
medical gases correctly. The trainees will also have undertaken a critical evaluation of diagnostic and
treatment pathways for people admitted to an intensive care unit and high dependency unit.

LEARNING OUTCOMES

On successful completion of this module the trainee will:

N =

Use correct aseptic technique and aseptic handling of medical devices in the critical care environment.
Perform a range of bedside monitoring techniques* and be able to interpret acute events and actions required, differentiating

between physiological and technical abnormalities in patient monitoring techniques.

Noohkow

Administer oxygen therapy across a range of delivery systems to critically ill patients.

Perform a blood gas measurement and describe its clinical relevance.

Store medical gases correctly, ensuring adherence to the safety issues in the context of the critical situation.
Use the National Early Warning Scoring system in relation to critical care.

Document local diagnostic and treatment pathways for critically ill patients within a critical care environment.

*This should include ECG monitoring, oxygen saturation monitoring and non-invasive BP monitoring.
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CLINICAL EXPERIENTIAL LEARNING

The clinical experiential learning for this module is:

T

Observe and assist in capnography (CO.) monitoring and invasive pressure monitoring and discuss the principles and place of
bedside monitoring, including the hazards of inappropriate monitoring, misuse of alarms and principles of disconnection
monitors with your training officer.

Observe a range of routine procedures in Critical Care Science and critically evaluate how these investigations contribute to the
diagnosis, management and care of patients, considering the range of needs of people with disabilities within a typical care
pathway for patients with common cardiac diseases.

Work with a critical care clinical scientist or equivalent and describe the role of the critical care scientist in the care of the acutely
ill patient and the wider role within the clinical team.

Attend a range of theatre sessions where critically ill patients are treated and reflect on the essential services and the relevant
safety systems in place throughout critical care and theatre.

Attend a multidisciplinary meeting and reflect on the way the multidisciplinary team contributes to the care of patients with
disorders of the cardiovascular system.

All of these experiences should be recorded in your e-portfolio.

The following section details the competence and knowledge and understanding each trainee must gain. Each competence is
linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.

PROFESSIONAL PRACTICE

Trainees should ensure they refer to the professional practice learning framework and continue to achieve the professional
practice competences alongside the competences defined in this module.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1,2,3,4,5 Perform all tasks in accordance with | § Protocols and requirements for hygiene and infection control related to the
relevant relevant range of procedures, including preparation, conduct and
procedures/protocols/legislation, completion of the procedure.
including infection control, health and | § Protocol for hand washing and how effective hand washing contributes to
safety, and critical incident reporting, control of infection.
ensuring appropriate patient identity | § The relevant health and safety regulations specific to the cardiac
checks are performed and the patient procedure.
is fully identified on each type of § The potential hazards and risks and the actions to be taken to minimise
recording. these.
1 Relevant guidelines.
I Decontamination methods:
1 chemical sterilisation
1 steam autoclaving
1 irradiation.
1 The importance of checking and confirming the patient identity and the
implications of not doing so.
9 Process of critical incidence reporting.
2,3, 4 Respect the dignity, rights, privacy 1 The rights of the patient with regard to privacy and dignity.
and confidentiality of patients at all f The rights of the patient with regard to confidentiality of consultation and
times, taking appropriate action to medical records.
respond to the specific needs of the | § Requirements of patients with disabilities and special needs.
critically ill patient. 1 Key factors influencing dignity, rights, privacy and confidentiality, including
age, gender, culture and beliefs.
1 The importance of checking and confirming the patient identity and the
implications of not doing so.
1 Presenting signs and symptoms of a patient who is acutely ill,
deteriorating or collapsed.
I Gaining consent in critical care situations.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
9 Correct positioning of the patient to ensure comfort, co-operation and
optimal investigation results.
A The range of needs of people with disabilities within a typical care
pathway for a patient requiring critical care.
A Pathology, clinical features and the management of common problems
that present to Critical Care.
A Early identification of a sick patient.

2,3,4 Prepare the environment and setup | § Range of equipment used, relative merits and principles of measurement.
equipment ready for use for f Requirements for the investigation environment to ensure the privacy,
monitoring, therapy or measurement. dignity and comfort of the patient.

1 Recognition of the errors or potential risks of using defective equipment in
clinical practice and the implications of use.

1 Identification of common faults and remedial action.

9 Current safety standards, including safety testing and routine
maintenance.

1 Preparation and calibration of equipment.

2,3,4 Explain the procedure to the patient, | § The importance of explaining the procedure for each investigation to a
if they are fully cognitive, or the patient or their relatives and gaining informed consent as appropriate to
relative if present, address any critically ill patients.
procedure-related questions and gain | § The importance of introducing yourself and your role as a clinical scientist
appropriate consent. trainee as part of the process of introduction and consent.

1 The relevant procedures and requirements for patient conformance.

1 Clinical indications for and contraindications to each investigation.

1 Principles, guidance and law with respect to informed consent, including
the unconscious patient.

1 Use correct non-touch aseptic 1 Purpose of the aseptic technique to minimise the risk of introducing
technique in the critical care pathogens into a wound or other susceptible site.
environment. 9 Difference between non-touch aseptic technique and the modified aseptic
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
technigue or o6cleand techniqgue.
1 Purpose of the aseptic technigue to minimise the risk/prevent transfer of
pathogens to other susceptible sites, service users, or staff.
1 Indications for use of an aseptic technique.
i Standard operating procedure (SOP) for aseptic technique, including
equipment and procedure.
1 Use correct modified aseptic 1 Purpose of modified aseptic technique (clean technique).
technique (clean technique) in the f Indications for clean technique.
critical care environment. f  SOP for aseptic (clean) technique, including equipment and procedure.
2 Set up a cardiac monitor on adult 1 SOP for setting up a cardiac monitor.
patients, interpreting and responding |  Electrode sites for cardiac monitoring to achieve optimum
to trends in physiological variables. electrocardiogram (ECG) waveform.
9 Choice of monitor and monitor settings and rate alarm.
1 How to minimise patient discomfort in relation to monitoring devices.
1 How to recognise technical artefacts.
1 Routine maintenance and cleaning of cardiac monitors.
2 Set up non-invasive blood pressure 1 Importance of using only validated BP monitors.
(BP) monitoring equipment in adult f SOP for setting up a non-invasive BP monitor, including choice of cuff
patients, interpreting and responding size and positioning.
to trends in physiological variables. | q Acute pharmacological treatment of hyper and hypotension.
1 Choice of programmes/settings for BP monitoring.
1 How to minimise patient discomfort in relation to monitoring devices.
1 Normal BP ranges.
1 Routine maintenance, calibration and cleaning procedures.
2 Set up oxygen saturation monitoring |  National guidance and trust policy (BTS Guideline; Thorax 2008).
equipment in adult patients, f SOP for setting up an oxygen saturation monitor.
interpreting and responding to trends | § Electrode sites for oxygen monitoring to achieve optimum performance.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
in physiological variables. 1 How to minimise patient discomfort in relation to monitoring devices.
1 Choice of monitor and monitor settings and rate alarm.
1 How to recognise technical artefacts.
1 Routine maintenance, calibration and cleaning of oxygen saturation
monitors.
3 Select, set up and deliver appropriate | § SOP for oxygen therapy in critical care.
oxygen therapy, monitoring, | Trust oxygen prescribing and administration policy.
interpreting and responding to T Procedures for emergency oxygen prescribing.
changes appropriately using nasal T Principles of oxygen therapy.
cannulae, simple face masks, non- f Range of oxygen administration devices, advantages and disadvantages,
rebreathe masks and venturi masks. colour coding.
1 Monitoring the patient to keep within the target saturation range.
1 Role of pulse oximetry measurements, including frequency of
measurements.
1 Complications of oxygen therapy and actions to be taken.
1 When to seek assistance.
1 Actions in the event of a fire.
1 Routine maintenance, calibration and cleaning of oxygen therapy
equipment and humidification.
3 Select, set up and deliver appropriate | J SOP for use of oxygen therapy and nebulising devices.
oxygen therapy and nebulising  Indications for, contraindications to and pharmacology of treatments
devices, monitoring, interpreting and administered via nebulising devices.
responding to changes appropriately | § Routine maintenance, calibration and cleaning of oxygen therapy
equipment and nebulising devices.
4 Assess the patien{qy SOP forblood gas analysis.
proposed investigation and obtaina | § Common presenting conditions and pathological processes underlying the
blood gas sample suitable for the presentation of patients referred for blood gas analysis.
assessment of blood gas status using | § Procedure and protocols for performing either arterial blood gases or an
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

a recognised technique.

ear lobe capillary sample.
Advantages and disadvantages of each technique.

Correctly store medical gases for use
in a critical care environment.

= =

Categories of medical gases and the associated risks and hazards

associated with their use and handling.

Legislation, regulation, policy and procedures applied to working with

medical gases, including:

1 Management of Health and Safety at Work Regulations 1999
The Control of Substances Hazardous to Health (COSHH)
Regulations

1 Reporting of Injuries, Diseases and Dangerous Occurrences
Regulations 1985 (RIDDOR)

1 Medicines Act (1968) (and the role of The Medicines and Healthcare
products Regulatory Agency [MHRA])

1 defect, failure and incident reporting (DATIX)
the trust medical gases operational policy.

Supply and storage of medical gases and sizing systems, including within

a critical care environment and during patient transportation.

Types of pressure regulators, selection of correct type of regulator,

maintenance and calibration.

Correct methods for handling medical gases.

Piped gases, protocols for maintenance and fault recognition and

reporting.

Connecting to medical gas outlets: wall outlets or cylinder Schrader

valves.

Assist in the connection of medical
gases to wall outlets and cylinders.

Piped gases, protocols for maintenance and fault recognition and
reporting.

Connecting to medical gas outlets: wall outlets or cylinder Schrader
valves.

Process for reporting damaged medical gas pipes or outlets.
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KNOWLEDGE AND UNDERSTANDING

KEY COMPETENCES
LEARNING
OUTCOMES
6 Use the National Early Warning T Role of National Early Warning Score (NEWS) to promptly identify and
Scoring system in relation to critical manage clinically deteriorating patients.
care.
7 Critically evaluate a range of critical 1 Requirements for patient-centred diagnostic services.
care monitoring, therapeutic and  Treatment pathways for patients with critical illness.
diagnostic services and treatment f The evidence base underpinning diagnostic, monitoring and therapeutic
pathways for critically ill patients. services and treatment pathways in critical care.
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STP Learning Framework

This document describes the learning framework for the rotational phase of work based learning. It
describes the learning outcomes, clinical experiential learning, competence, knowledge and understanding
that must be achieved. Each trainee is expected to build on and apply the knowledge, skills and
experience gained from the MSc in Clinical Science

Rotational Modules

DIVISION Physiological Sciences

THEME Cardiac, Critical Care, Vascular, Respiratory and
Sleep Science

SPECIALISM Respiratory and Sleep Science
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MODULE Introduction to Respiratory and Sleep COMPONENT | Rotation
TITLE Science (RS&S-2)

AlM This rotation will enable trainees to gain the underpinning knowledge, skills and experience of Respiratory and
Sleep Science by introducing the range of respiratory and sleep diagnostic and therapeutic services provided
in the specialism and the interaction with patients and patient-centred practice. Trainees will be expected to
perform some routine respiratory and sleep investigations and develop and build their professional practice.

SCOPE On completion of this module the trainee will have undertaken a critical evaluation of the diagnostic and
treatment pathway for patients commonly referred to the Respiratory and Sleep Sciences. They will have had
the opportunity to undertake some basic investigations on adult patients and to observe other investigations
and therapeutic interventions. They will have developed an understanding of the inter-relationship of
Respiratory and Sleep Sciences with other physiological sciences specialisms.

LEARNING OUTCOMES
On successful completion of this module the trainee will:

1. Perform, analyse and develop skills in the interpretation of routine spirometry in patients referred for routine investigation.
Perform, analyse and develop skills in the interpretation of the measurement of lung volumes in patients referred for routine
investigation.

Perform, analyse and develop skills in the interpretation of the measurement of gas transfer.

Perform, analyse and develop skills in the interpretation of overnight oximetry studies.

Perform a limited multichannel sleep study.

Assist in the routine maintenance, calibration and quality assurance procedures on the equipment used to undertake spirometry
lung volumes, measurement of overnight pulse oximetry and continuous positive airway pressure (CPAP) equipment.
Document local patient diagnostic and treatment pathways (e.g. chronic obstructive pulmonary disease [COPD] and obstructive
sleep apnoea hypoventilation syndrome OSHAS).

N

o gk w

~
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CLINICAL EXPERIENTIAL LEARNING
The clinical experiential learning for this module is:

1 Observe history taking in patients with respiratory signs and symptoms, develop and practise the skill of history taking and
present your history findings for a range of patients, and suggest appropriate investigations based on this information.

1 Observe a range of routine investigations undertaken in Respiratory and Sleep Science and critically evaluate how these
investigations contribute to the diagnosis, management and care of patients, and the range of needs of people with disabilities
within a typical care pathway for patients with common respiratory diseases and disorders of sleep.

1 Attend outpatient clinics and/or in patient ward rounds and/or physiologist/nurse-led clinics and discuss with your supervisor the
diagnostic pathways linked to Respiratory and Sleep Science, for example COPD, OSAHS.

1 Attend outpatient clinics and/or inpatient ward rounds to gain experience of the linkages between Respiratory and Sleep
Science and other clinical specialisms in the investigation of respiratory diseases and disorders of sleep.

1 Attend a clinic where patients with respiratory and/or disorders of sleep attend for non-pharmacological treatment, for example
a stop smoking clinic, dietetic clinic, exercise session.

1 Attend a multidisciplinary meeting and reflect on the way the multidisciplinary team contributes to the care of patients with
disorders of the respiratory system or disorders of sleep.

All of these experiences should be recorded in your e-portfolio.

The following section details the competence and knowledge and understanding each trainee must gain. Each competence is
linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.

PROFESSIONAL PRACTICE

Trainees should ensure they refer to the professional practice learning framework and continue to achieve the professional practice
competences alongside the competences defined in this module.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1,2,3,4,5 Control of infection risks pre, during 1 Protocols and requirements for hygiene and infection control related to the
and post investigations, and actions relevant range of investigations, including preparation, conduct and
taken to manage these. completion of investigation.
1 Protocol for hand washing and how effective hand washing contributes to
control of infection.
1,2,3,45 Minimise risks and hazards in 1 The relevant health and safety regulations specific to Respiratory and Sleep
compliance with health and safety Science investigations, the potential hazards and risks, and the actions to be
policies. taken to minimise these.
1,2,3,4,5 Select suitable technology for each 1 Factors influencing the choice of technology for investigating respiratory
type of investigation, choosing and symptoms.
adapting the appropriate technique, T Clinical indications, contraindications and patient benefit for respiratory and
patient position and machine settings sleep investigations.
for each patient. 1 Medication used to treat respiratory symptoms and conditions.
1,2,3,4,5 Obtain a suitably completed request 1 Referral routes for respiratory/sleep investigations.
form, greet the patient, and check f The pathophysiology of the respiratory system and the appropriate choice of
patient ID and recent clinical history. investigation considering the findings from the history and clinical
examination.
7 Contraindications to testing.
1 Requirements for correct completion of request forms and how to validate.
1 How to communicate with patients in a way that respects their dignity, rights,
privacy and confidentiality.
1 The importance of checking patient identity.
1 The importance of explaining the procedure to the patient and gaining
consent.
1 How to take and record a patient history and key information required.
1 Common pharmacological treatments used by patients referred with
respiratory disease and disorders of sleep.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1,2,3,45 Explain the procedure for each type of | 1 The importance of explaining the procedure to the patient.
investigation to the patient, address | § Common questions and concerns of patients about procedures.
any procedure-related questions they | q Risks and benefits of undertaking the investigation.
may have and provide information on | q  The information needs of patients following investigation.
how the patient will be informed of the | ¢ The authority level for provision of information to patients.
results. 1 Process of notifying patients of the results.
1 The range of treatment pathways and their relevance/applicability to
respiratory disease.
1 Factors affecting selection of treatment option.
1,2,3,4,5 Gain informed consent for each 1 The importance of explaining the procedure for each investigation to the
investigation. patient and gaining informed consent.
1 The relevant procedures and requirements for patient conformance.
1 Clinical indications and contraindications for each investigation.
1 Principles, guidance and law with respect to informed consent.
1,2,3,4,5 Prepare the environment, equipment | Requi rements for the investigati on
and patient for investigations to privacy, dignity and comfort, to facilitate investigation procedure and
include: maximise results.
1 spirometry 1 How to check, calibrate and prepare equipment and devices.
1 lung volumes 7 Correct configuration of recording systems.
1 gas transfer 1 Correct positioning of the patient to ensure comfort and co-operation.
1 overnight oximetry 1 The importance of explaining the procedure to the patient and the impact of
7 limited multichannel sleep studies. incorrect positioning or non-co-operation on investigation results.
1 How to identify potential special needs of patients and the relevant action
required.
1 Range of equipment used, relative merits and principles of measurement.
1 Recognition of the errors or potential risks of using defective equipment in
clinical practice and the implications of use.
1 Identification of common faults and remedial action.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1,2,3 Make height, weight and other 1 Importance of accurate measurement of height and weight.
appropriate measurements in 1 Measurements that may be required pre and post investigation, such as
accordance with standardised height and weight.
procedures, adapting them where
necessary.
1 Obtain accurate spirometry 1 Standard operating procedures.
measurements. 1 The relevance of investigations to referral request and differential diagnosis.
1 The importance of supporting patients during the test to work with patient
capabilities.
2 Obtain accurate measurements of { Standard operating procedures.
lung volumes. {1 The relevance of investigations to referral request and differential diagnosis.
1 The importance of supporting patients during the test to work with patient
capabilities
3 Obtain accurate measurements of gas | § Standard operating procedures.
transfer. 1 The relevance of investigations to referral request and differential diagnosis.
1 The importance of supporting patients during the test to work with patient
capabilities
4 Obtain an accurate overnight pulse {1 Standard operating procedures.
oximetry recording 1 Reasons for performing overnight pulse oximetry and relevance to a range
of patient conditions.
1 Correct preparation for overnight pulse oximetry, including information
needs of patients and carers.
1 Requirements for monitoring and recording results.
1
5 Obtain an accurate limited multi- {1 Standard operating procedures.
channel sleep study § Conditions and disorders that may require multichannel sleep studies.
1 Relevant protocols and procedures.
1 Requirements for monitoring and recording results.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1,2,3 Interpret technically data from adult 1 Normal reference ranges.
patients and generate a report for: f Typical patterns and results for common respiratory diseases.
1 spirometry 1 How to check accuracy of recording, identify artefacts and determine
1 lung volumes suitability for analysis.
1 gas transfer. 1 How to download data and produce results in an appropriate format for the
next stage of processing.
1 The possible clinical outcomes for the patients.
4,5 Interpret technically data from 1 Normal reference ranges.
overnight pulse oximetry and T Typical patterns and results for common sleep disorders.
generate a report. 1 How to check accuracy of recording, identify artefacts and determine
suitability for analysis.
1 How to download data and produce results in an appropriate format for the
next stage of processing.
1 The possible clinical outcomes for the patients.
6 Perform routine calibration/quality 1 Requirements for calibration and quality control.
control/verification of full lung function | § The importance of the calibration log and records, including volume, flow
testing equipment, to include printouts and gas concentration.
of volume verification at different flow | ¢ The importance of volume verification.
rates. { Current safety standards, including safety testing and routine maintenance.
7 Document local patient diagnostic and |  The range of investigations undertaken in the diagnosis and monitoring of
treatment pathways (e.g. COPD and respiratory and sleep disorders.
OSHAS). 1 The use of investigations in the diagnosis and monitoring of patients
presenting with common respiratory and sleep disorders.
1 The range of treatment pathways and their relevance/applicability to
respiratory and sleep disorders.
1 The options available to patients and the implications and benefits of each.
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STP Learning Framework

This section describes the Learning Framework for the Rotational Component of work
based learning covering the Learning Outcomes, Clinical Experiential Learning, Competence
and Applied Knowledge and Understanding. Each trainee is also expected to build on and
apply the knowledge, skills and experience gained from the MSc in Clinical Science.

Rotational Module

DIVISION Physiological Sciences
THEME Cardiac, Critical Care, Vascular, Respiratory and Sleep
Sciences, Gastrointestinal Physiology and Urodynamic Science
SPECIALISM Vascular Science
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MODULE Introduction to Vascular Science (VS-3) COMPONENT | Rotation
TITLE
AlM This module provides an introduction to services in Vascular Science and how they contribute to the diagnosis,
monitoring and treatment of patients with a range of vascular diseases.
SCOPE On completion of this module, trainees will have undertaken a critical evaluation of diagnostic and treatment

pathways for patients with suspected peripheral vascular disease (PVD), deep vein thrombosis (DVT) and
transient ischaemic attack (TIA). They will have undertaken ankle brachial pressure (ABPI) measurements and
acquired basic vascular ultrasound images. They will also have had the opportunity to observe and review a
range of investigations and treatment pathways, and will explore the relationship between Vascular Science
and other physiological sciences.

LEARNING OUTCOMES

On successful completion of this module the trainee will:

N .
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Document local patient diagnostic and treatment pathways.

Plan, prepare and acquire an ankle brachial pressure index (ABPI) from a range of adult patients.
Interpret the results of ABPI measurement, differentiating between normal and abnormal results.
Plan, prepare and acquire a vascular ultrasound image in both transverse and longitudinal views.
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CLINICAL EXPERIENTIAL LEARNING

The clinical experiential learning for this module is:

1

Observe a range of routine investigations undertaken in Vascular Science and critically evaluate from a patient and service
perspective how these investigations contribute to the diagnosis, management and care of patients with a range of *vascular
diseases.

Attend outpatient clinics and/or inpatient ward rounds and/or scientist-led clinics and prepare a portfolio of clinical cases.
Discuss with your supervisor the diagnostic pathways linked to Vascular Science for a patient presenting with claudication, a
suspected deep vein thrombosis and a suspected transient ischaemic attack.

Attend outpatient clinics and/or inpatient ward rounds and/or scientist-led clinics and discuss with your supervisor the medical,
endovascular and surgical treatment pathways, and critically evaluate the range of treatment options for patients with vascular
disease (to include TIA, DVT and PVD).

Attend outpatient clinics and/or inpatient ward rounds and/or scientist-led clinics to identify the range of needs of people with
disabilities and gain experience of the links between Vascular Science, radiology, vascular surgery and other clinical specialisms
in the investigation of vascular diseases, and reflect on the importance of a multidisciplinary approach to patient care.

It is also recommended that trainees undertake the following clinical experiential learning:

1

1

1

1

Attend a dietetic clinic where patients with vascular disease are treated and discuss the role of nutrition and exercise in the
management of vascular disease.

Attend a multidisciplinary meeting and reflect on the way the multidisciplinary team contributes to the care of patients with
disorders of the cardiovascular system.

Attend a hypertension clinic or diabetes clinic in primary or secondary care and discuss the links between cardiovascular risk
factors and vascular disease.

Observe endovascular and surgical procedures to treat vascular disease and reflect on the benefits and risk of treatment.

All of these experiences should be recorded in your e-portfolio.
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The following section details the competence and knowledge and understanding each trainee must gain. Each competence is
linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.

PROFESSIONAL PRACTICE

Trainees should ensure they refer to the professional practice learning framework and continue to achieve the professional
practice competences alongside the competences defined in this module.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING

OUTCOMES

1 Document local patient diagnostic and | § The range of investigations undertaken in the diagnosis and monitoring of
treatment pathways for TIA, DVT and vascular diseases.

PVD. 1 The use of investigations in the diagnosis and monitoring of patients
presenting with claudication, DVT and TIA.
1 The range of treatment pathways and their relevance/applicability to
vascular disease.
1 The options available to patients with vascular disease and the implications
and benefits of each.

2,3 Control infection risks in accordance |  Protocols and requirements for hygiene and infection control related to the

with departmental protocols. relevant range of investigations, including preparation, conduct and
completion of investigation.
1 Protocol for hand washing and how effective hand washing contributes to
control of infection.

2,3 Minimise risks and hazards in 1 The relevant health and safety regulations specific to vascular science
compliance with health and safety investigations, the potential hazards and risks, and the actions to be taken to
policies. minimise these.

2 Obtain a suitably completed request 1 Referral routes for vascular investigations, including ABPI.
form, greet the patient, and check 1 Requirements for correct completion of request forms and how to validate.
patient ID and recent clinical history. | § How to communicate with patients in a way that respects their dignity, rights,

privacy and confidentiality.
1 The importance of checking patient identity
1 Structure of a patient history and key information required.
2 Prepare the environment, equipment | § Requirements for the investigation environment to ensuret he pat i e
and patient for ABPI measurements. privacy, dignity and comfort, to facilitate investigation procedure and
maximise results.
1 How to check, calibrate and prepare equipment and devices.
1 Correct positioning of the patient, ensuring comfort, co-operation and
accurate measurements.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1 The importance of explaining the procedure to the patient and the impact of
incorrect positioning or non-co-operation on investigation results.
1 How to identify potential special needs of patients and the relevant action
required.
2,3 Explain the procedure for each type of | § The importance of explaining the procedure to the patient.
investigation to the patient, address f The pathophysiology of the vascular system and the appropriate choice of
any procedure-related questions they investigation, considering the findings from the history and clinical
may have and provide information on examination.
how the patient will be informed of the | § Common questions and concerns of patients about procedures.
results. 1 Risks and benefits of undertaking the investigation.
1 The information needs of patients following investigation.
1 The authority level for provision of information to patients.
1 Process of notifying patients of the results.
2 Treat patients in a way that respects | 1 The rights of the patient with regard to consent for treatment and
their dignity, rights, privacy and confidentiality of consultation and medical records.
confidentiality. f Requirements of patients with disabilities and special needs.
1 Key factors influencing dignity, rights, privacy and confidentiality, including
age, gender, culture and beliefs.
2 Take appropriate action to respond to | § Recognition of the contraindications to testing prior to the test, as defined by
the specific needs of the patient, as department protocol.
defined by department protocol. f The range of needs of people with disabilities within a typical care pathway
for a patient with diseases affecting the lower cardiovascular system.
2 Gain informed consent for ABPI. 1 The importance of explaining the procedure for each investigation to the
patient and gaining informed consent.
1 The relevant procedures and requirements for patient conformance.
9 Clinical indications for and contraindications to each investigation.
9 Principles, guidance and law with respect to informed consent.
2 Obtain and record accurate systolic 1 SOP.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
pressure measurements from each 1 Principles of continuous-wave Doppler ultrasound.
arm and from each ankle vessel and |  Use of a sphygmomanometer.
calculate the ABPI. | Selection of the correct size of cuff and correct positioning around the arm
and ankle.
1 Identification of good quality Doppler signals from brachial artery and pedal
vessels.
1 The distinction between normal and abnormal flow through audible Doppler
signal.
9 Accuracy of systolic pressure measurements from each location.
1 Requirements for recording measurements.
9 Calculation and documentation of ABPI from the recorded pressure
measurements.
3 Interpret and critically evaluate the i1 The distinction between, and significance of, normal and abnormal results.
differences between normal and 1 The effect and implications of artefacts on results.
abnormal results. § The implications for diagnosis and treatment.
2 Conclude investigations 1 The information needs of patients following investigation.
1 Authority level for provision of information to patients.
1 How to communicate results and follow-up actions clearly to a range of
patients, including those with special needs.
1 Requirements and protocols for cleaning and storing equipment post
investigation.
4 Manipulate an ultrasound probe to 1 The purpose, correct use and manipulation of ultrasound probes to acquire
acquire a vascular ultrasound image vascular images.
in both longitudinal and transverse 1 Identification of differences between an image in transverse and longitunal
cross-sections describing the main planes.
features of the image.  Identification of key features in an image.
1 Identification of common artefacts.
1 Methods of minimising these.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
4 Adjust the gain, depth and focus point | § How and why adjustments are needed.
of the ultrasound image. 1 How to recognise when the correct gain, depth and focus point have been
achieved.
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STP Learning Framework

. This section describes the Learning Framework for the Rotational Component of work
based learning covering the Learning Outcomes, Clinical Experiential Learning, Competence
and Applied Knowledge and Understanding. Each trainee is also expected to build on and
apply the knowledge, skills and experience gained from the MSc in Clinical Science.

Rotational Module

DIVISION Physiological Sciences

THEME Cardiac, Critical Care, Vascular, Respiratory and Sleep
Sciences, Gastrointestinal Physiology and Urodynamic Science
Neurosensory Sciences

SPECIALISM ALL SPECIALISMS EXCEPT CRITICAL CARE SCIENCE
SHARED ROTATION Clinical Assessment and Investigation
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MODULE | Clinical Assessment and Investigation (CA&l) COMPONENT | Rotation
TITLE
AIM This module draws on and integrates learning and clinical experience across the physiological sciences rotational

modules. It will provide the trainee with the opportunity to apply their knowledge and skills of clinical assessment and
investigation used in the diagnosis, care and treatment of patients in a range of clinical settings and care. Trainees
will have the opportunity to gain a greater understanding of the role and integration of other related diagnostic
modalities, including imaging and pathology, to provide holistic patient care.

SCOPE | On completion of this rotation trainees will have had the opportunity to apply their knowledge and skills of clinical

assessment and investigation used in the diagnosis, care and treatment of patients with conditions resulting in
referral to physiological science services across a range of clinical settings. Examples include medical assessment
and integrated care, critical care, outpatients, primary and community-based services.

Fundamental to this rotation is that the trainee has an introductory knowledge and understanding of either cardiac,
vascular, respiratory and sleep OR gastrointestinal and lower urinary tract disorders OR neurophysiological, auditory
and vision (as relevant to their programme), and their signs and symptoms. This module provides an opportunity to
gain a greater understanding of the role of other related diagnostic modalities, such as radiology and pathology, in
the overall clinical assessment process. This module will give the trainee knowledge and understanding of the
interpretation and clinical decision-making process associated with clinical assessment and investigations in the
context of differential diagnosis, together with an overview of the principles of operation, data acquisition and quality
assurance of a range of diagnostic service modalities.

LEARNING OUTCOMES

In this rotational module, learning outcomes are related to three key areas in Clinical Assessment and Investigation:

1. Working in partnership.
2. Related diagnostic services.
3. Patient pathways.
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On successful completion of this module the trainee will:

Working in partnership

1.

Record and integrate a patient history with the outcome of clinical examination and determine appropriate diagnostic
investigations for patients commonly referred to cardiac, vascular, respiratory and sleep OR gastrointestinal, urodynamic
science OR audiology, neurophysiology, or ophthalmic and vision science diagnostic services in conjunction with the wider
clinical team.

Assist in performing a range of diagnostic and therapeutic procedures, recognising abnormal results/findings and appreciating
the implication of results on patient treatment and care.

Related diagnhostic services

3.

Identify key anatomical landmarks on images obtained using ionising and non-ionising imaging media in the investigation of
patients with cardiovascular, respiratory, sleep OR with gastrointestinal and lower urinary tract (LUT) disorders OR conditions
resulting in referral to audiology, neurophysiology, or ophthalmic and vision science services, and describe the limitations and
impact of results on patient diagnosis, treatment and care.

In a supportive role assist in performing pathology tests which patients with cardiovascular, respiratory, sleep OR with
gastrointestinal and LUT disorders OR conditions resulting in referral to audiology, neurophysiology, or ophthalmic and vision
science services will commonly undergo as part of an individual diagnostic plan.

In a supportive role assist in performing safety checks, calibration and quality assurance of imaging and pathology equipment
using local, national or international standards.

Patient pathways

6. Devise a diagnostic plan for a patient based on the presenting symptoms and clinical information available, and indicate what

the next steps might be (diagnostic or therapeutic), dependent on the outcome of the initial results from a mix of diagnostic
modalities.
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CLINICAL EXPERIENTIAL LEARNING

The clinical experiential learning for this module should take place in a range of healthcare environments/services that contribute to
the screening, primary prevention, diagnosis, treatment and rehabilitation of patients commonly referred to cardiac, vascular,
respiratory and sleep OR gastrointestinal and urodynamic science OR audiology, neurophysiology and ophthalmic and vision
science services. Trainees should also be encouraged by their trainer to gain wider experience that spans other local, novel
procedures within their work place.

Clinical experiential learning should span both primary and secondary care and should include at least three different experiences
gained across a range of ages, selected from the list below:

Secondary care

Medical assessment unit

Neonatal care unit

Intensive care unit or operating theatre

Endoscopy unit

Healthcare for older people service, which may include sensory, cognitive function and wellbeing

= =4 =8 =4 =4

Primary care

1 General practice

1 Community services

' Walk-in/Drop-in centres

{1 District nursing

f Health visiting

{1 Postnatal clinics

f  One-stop sexual health clinics

Other healthcare providers

1 Independent sector, including hearing acuity, visual acuity, colour acuity
1 Social services

1 Other support services, e.g. drug and alcohol services
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Following each experience trainees should reflect on the experience and discuss with their supervisor: (a) the patient experience in
the setting; (b) the potential for improvement in service delivery to enhance the patient experience and outcomes; and (c)
implications for their own future professional practice.

Trainees are also expected to:

1 Assist experienced imaging staff in the safety checks, calibration and quality assurance of imaging equipment using local,
national or international standards, and discuss the relevant health and safety policies for the imaging department with your
trainer.

1 Assist experienced pathology staff in routine maintenance, calibration and quality assurance checks on pathology test
instrumentation using local, national or international standards, and gain experience of using a range of laboratory
equipment, which could include pipettes, balances, centrifuges, refrigerators, water baths, incubators, pH meters, freezers,
radioactive counters, sample preparation units and automated and semi-automated analysers.

All of these experiences should be recorded in your e-portfolio.

The following section details the competence and knowledge and understanding each trainee must gain. Each competence is

linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
Working in partnership
1 Assist with obtaining a clinical history A The importance of an accurate and complete patient history and the
using a logical sequence/framework, potential implications of missing or incorrect information.
which might include: A Factors relevant to the range of investigations to be undertaken.
1 brief biography A How to validate information provided.
1 history of presenting complaint A How to communicate with patients in ways that facilitate co-operation
1 past history and an understanding of requirements, including patients with special
1 smoking/alcohol use needs.
1 medication (prescribed and other)
1 allergies
1 family/social history
1 concerns and expectations
1 summary
2 Assist in a range of diagnostic and A Relevant protocols and procedures for investigations.
therapeutic procedures in a variety of A How to communicate with patients in a way that respects their dignity,
clinical settings, recognising when results rights, privacy and confidentiality.
deviate from normal values/findings and A The importance of checking patient identity, fully explaining the
appreciating the implication of results on procedure to the patient, including any potential contraindications, and
patient treatment and care, for example in: obtaining informed consent prior to undertaking investigatory
procedures.
Cardiac, Vascular, Respiratory and A Requirements for the investigation environment to ensure privacy,
Sleep Science dignity and comfort of the patient in order to facilitate the investigation
1 Medical assessment units i point of procedure and optimise results.
care testing, e.g. blood and urine A How to check, calibrate and prepare the appropriate equipment and
glucose tests. devices.
1 High dependency settings i blood gas |A How to identify potential special needs of patients and the relevant
analysis, preparation of monitoring and action required to address any issues.
ventilator system. A Infection control and decontamination procedures.
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

1 Community settings i spirometry, ankle
brachial pressure indices
measurements (leg ulcer clinics).

Gastrointestinal Physiology and

Urodynamic Science

1 Endoscopy uniti assist with
telemetric pH capsule placement;
endoscopic placement of
manometry catheter.

1 Operating theatre 7 assist with
2D/3D ultrasound pre and post-op
assessment, e.g. sphincterotomy,
6search and findo

1 Diagnostic imaging i assist in the
placement of small bowel
manometry catheter.

1 Ward i undertake hydrogen
breath tests on non-ambulant
patients, e.g. small bowel
overgrowth.

1 Assist with transrectal ultrasound
(TRUS) clinic.

7 Continence/flows clinic i fluid
management advice, bladder
training.

1 Observe pressure/flow studies in
patients with special needs, e.g.
stoma, mobility issues,

Normal and abnormal ranges of relevant results and their implication
for the treatment and care of the patient.

Relevant patient pathways and referrals arising from these.

The relationship between the results of a range of investigations
across gastrointestinal and LUT disorders and their implication for
holistic patient treatment and management.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
neuropathic.

Neurosensory Sciences

A Neurological signs.

A Neurological monitoring and function.

A Life sign measures.

A Cognitive function and wellbeing.

A Screening.

See relevant rotational modules for

integration of clinical experience,

competence and knowledge requirements.

Imaging
3 View and identify key anatomical Relevant health and safety policies for the imaging department for the

landmarks and abnormal pathology related safe use of ionising and non-ionising imaging equipment.

to the relevant body systems on images Key anatomical landmarks appropriate to the investigation.

obtained using ionising and/or non-ionising Normal and abnormal images.

imaging media. How different imaging tests contribute to the holistic approach in the
diagnosis and management of relevant common conditions.
Choice of test equipment and the safety, calibration and quality
assurance checks required for diagnostic imaging equipment services.
The selection of a particular imaging modality in preference to another.
Key research and development areas that are likely to translate to
improvements in imaging technique.
The range of equipment within the scope of learning, its use,
application and limitations.
The strengths and weaknesses of each imaging modality within
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
relevant care pathways.
3 Review and assist in making A PACS applications and measurement systems.
measurements on images on Picture A Confidentiality and information governance issues related to PACS.
Archiving Systems (PACS). A How imaging measurements are undertaken in a range of imaging
modalities and how these contribute to patient management.
Pathology
Assist in performing pathology tests with A Quality assurance and accreditation processes in pathology.
relevance to the routine investigation of A Relevant national, international and local standards.
relevant conditions, including the A Factors affecting health, safety and integrity in handling and
production of results, reference ranges processing of specimens.
and clinical interpretative reports, e.g. A Generation of common pathology test results, comparison to standard
{1 full blood count reference ranges and the possible abnormal results found in patients
 urea and electrolytes presenting to cardiac, vascular, respiratory and sleep or neurosensory
q liver function test science or gastrointestinal/urodynamic sciences services.
1 lipids A Rele_vz_ince and_ imp(_)rtz_ince of specif!city, sensiti\{ity, accuracy,
1 cerebrospinal fluid monitoring precision and linearity in the evaluation of analytical methods.
{ sputum culture and sensitivity A Capabilities and Ilmltgtlons_ of methods, t_echnlques a_nd equipment.
f therapeutic drug monitoring, e.g. A Safe Iabor_ato_ry practices, including principles of sterilisation and
carbamazepine. decor_1tam|nat|on. : e . :
A Specimen preservation, distribution, separation, storage and disposal
procedures.
A Methods and procedures to establish reference ranges and how to use
reference ranges in interpreting results.
A Principles and applications of techniques using different
instrumentation
A Use and application of reagents for analysis.
A Significance of standard operating procedures (SOPS), internal quality
control and external quality assessment.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
Imaging and Pathology

5 Critically evaluate the role of calibration A Methods of risk assessment relevant to work activity.
and quality assurance in pathology and A Hazards and risks associated with the working environment and the
imaging departments in ensuring procedures to be performed.
accuracy of test outcomes and identifying | A The implication of defective equipment and devices on patient care.
any potential errors or risks when applied
in clinical practice.

Patient Pathways

6 Devise evidence-based diagnostic plans A The signs and symptoms of patients commonly presenting to cardiac,
for presenting signs and symptoms and vascular, respiratory and sleep or neurosensory science or
clinical information. gastrointestinal/urodynamic sciences and their interaction and

significance for differential diagnosis.

A The likely needs of people with disabilities within the relevant patient
pathways.

A The requirements of a diagnostic plan and its presentation.

6 Assimilate reports from pathology and A How these results are used in conjunction with physiological science
imaging investigations from patients investigation results in differential diagnosis or in response to
typically referred to cardiac, vascular, treatment.
respiratory and sleep or neurosensory A The importance of ensuring that different assessments are combined
science or gastrointestinal/urodynamic appropriately in contributing to the differential diagnosis of disease or
sciences, present the findings for review by disability.
the clinical team and propose a differential | A The impact of the results of each different investigation on patient
diagnosis. treatment, management and care.

6 Investigate the needs and options for A The patient demographic structure of neurosensory science or
patients referred to physiological services gastrointestinal/urodynamic sciences or cardiac, vascular, respiratory
within neurosensory science or and sleep service, referral patterns and appropriate onward referrals
gastrointestinal/urodynamic sciences or pathways.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING

OUTCOMES
cardiac, vascular, respiratory and sleep The needs of people with disabilities in the relevant patient pathway.
services as relevant.

6 Work within multidisciplinary teams to The role that different healthcare scientific services play in the care of
support the investigation, treatment and patients with disorders presenting to cardiac, vascular, respiratory and
management of patients with relevant sleep or neurosensory science or gastrointestinal/urodynamic sciences
conditions to neurosensory science or services in a range of healthcare settings for example:
gastrointestinal physiology and urodynamic 1 integrated care
sciences or cardiac, vascular, respiratory 1 critical care
and sleep services as relevant. 1 primary care

1 Independent sector.
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STP Learning Framework

This section describes the Learning Framework for the Rotational Component of work based learning
covering the Learning Outcomes, Clinical Experiential Learning, Competence and Applied Knowledge
and Understanding. Each trainee is also expected to build on and apply the knowledge, skills and
experience gained from the MSc in Clinical Science.

Rotational Module

DIVISION Physical Sciences and Biomedical Engineering
THEME Clinical Engineering AND Physiological Sciences: Critical
Care Science
SPECIALISM Critical Care Science
ROTATION Device Risk Management and Governance
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MODULE
TITLE

Device Risk Management and Governance (DRM) | COMPONENT | Rotation

AIM

The aims of the rotation are to allow the trainee to gain experience of operating a wide range of medical devices
and appreciation of their application in the clinical setting, and an insight into and practical experience of all
elements of the medical device management life cycle, including device selection, commissioning, device
maintenance, patient safety, training and condemnation. The trainee will also be introduced to the requirements for
and use of a medical device information system and patient safety and device risk management. The trainee will
gain an overview of the roles and responsibilities of a device risk management service and the local arrangements
for service delivery and will be able to work effectively in the clinical setting assist them in choosing their future area
of specialisation.

SCOPE

To introduce the trainee to the history, principles and practice of a medical device management service within the
healthcare environment. The module will outline key service elements and associated safety standards in the context
of the healthcare environment the trainee is working in.

LEARNING OUTCOMES

On successful completion of this module the trainee will:

1. Operate a wide range of medical devices used in the clinical environment, understanding their clinical applicability, associated
risks and limitations.

2. Operate standard workshop test equipment and specialist medical device test instrumentation, including electromedical safety
testers. Use appropriate equipment to test a range of Class 1 and Class 2 equipment of types B, BF and CF, including some
with applied parts.

3. Carry out the following device life cycle technical tasks:

a. identify the key elements involved in a medical device procurement exercise
. acceptance test and commission a new medical device
. design training material to support the use of a medical device in the clinical setting

. observe the device repair process

b
c
d. perform planned maintenance on a range of medical devices
e
f.

condemn a medical device.
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4. Identify sources of patient safety information and describe the key elements of processes to manage safety alerts and
investigate patient incidents involving medical devices.
5. ldentify and navigate the standards that underpin the organisation® strategy for medical device management and service
delivery arrangements for life-cycle management, including:
a. prevailing national standards for healthcare
b. legal/statutory requirements
c. electromedical safety standards
d. quality management standards
e. risk management standards
f. best practice standards
g. organisational policies and procedures, together with medical device workshop-specific procedures.
6. Usetheor gani sationds medi cal d e vi skemamagement acti@ities, maiudirsg the teanaingfofokey de vi c e
information relating to life-cycle service elements as well as the ability to retrieve essential asset-related information and reports.
7. Perform a risk assessment on a piece of equipment or a service-related issue, showing an appreciation of local institutional risk
management policies and procedures.
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CLINICAL EXPERIENTIAL LEARNING
The clinical experiential learning for this module is:

1 Operate a wide range of medical devices available in the Healthcare Institution, gaining an insight into their clinical utilisation
in a variety of clinical settings.

1 Participate in the following medical device life cycle elements:
1 discuss and evaluate the stages of managing a procurement project for medical devices. This may include device

specification, standing financial instructions (SFI), technical, clinical and financial evaluations

acceptance testing and commissioning

design of user training material for medical devices

planned maintenance of equipment in a clinical setting

repair of medical device

use of electromedical safety testers, specialist and general workshop test equipment

medical device condemnation.

9 Critically appraise the use of a particular type of medical device in clinical practice. This may include an evaluation of service
records, incidents, training issues and standardisation.

1 Follow the process associated with receipt, action and monitoring of national safety alerts to gain an insight into the role of
Clinical Engineering in supporting patient safety.

1 Interact with clinical users of the medical device management service, understanding the need to provide information relating
to medical device management in an accessible format to clinical staff.

= =4 =4 -4 -—a A

All of these experiences should be recorded in your e-portfolio.

The following section details the competence and knowledge and understanding each trainee must gain. Each competence is
linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.

PROFESSIONAL PRACTICE

Trainees should ensure they refer to the professional practice learning framework and continue to achieve the professional
practice competences alongside the competences defined in this module.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1,2 Operate a wide range of commonly 1 Practical application of the principles of transducers and clinical
encountered medical devices used in measurement in diagnostic and therapeutic medical devices.
the organisation, ensuring coverage 1 The operation of a range of clinical devices and development of a generic
of diagnostic, monitoring and approach to safe device operation, which can be applied to new or novel
therapeutic equipment types. devices encountered later in the training scheme.
1 The anatomy, physiology and disease processes or deficits in the relevant
1,2 Electrically safety test a range of area of clinical medicine.
Class1 and Class 2 devices, of types | T The device role in disease assessment and monitoring, with an
B, BF and CF, including the testing of understanding of normal results versus patients with pathological changes.
applied parts. 1 Risks associated with device usage.
1 Sources of interference that may affect measurements and limitation of
1,2 Access information sources to aid devices.
with the operation of devices, f The use of devices in the clinical setting.
i ncludi ng man uctiomsx t| 1 Selection of appropriate test equipment, including the need for calibrated
for use, medical device workshop versus indicating devices.
manuals, organisations medical 1 The use of electromedical safety testers and the practical testing of medical
device training resources. devices and their constituent parts.
1 An awareness of the requirements of safety testing electromedical systems
and the recognition of anomalous results in medical device safety testing.
3 Participate in the development and 1 Processes for device procurement including:
execution of a medical device 1 identification of clinical need, user requirements and device application
procurement exercise. 1 development of a device or system specification
1 evaluation criteria
1 life cycle costing, including device, accessories and maintenance
1 device evaluation by clinical users and technical staff
1 identification of future maintenance requirements
1 review of pre-purchase questionnaire responses
1 disposal arrangements, including the Waste Electrical & Electronic
Equipment directive
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1 tender evaluation and final selection
1 device procurement.
1 Awareness of:
1 the legislative and regulatory framework covering the supply, installation
and maintenance of medical equipment
7 product liability and health and safety legislation.
1 Access to Medicines and Healthcare Products Regulatory Agency (MHRA)
and other published sources of evaluation and assessment information.

3 Carry out acceptance tests, including | 1 Arrangements for acceptance testing and commissioning of devices.
commissioning devices into clinical 1 Practical use of workshop equipment and specialist medical device test
use. instrumentation, including electromedical safety testers.

1 Key steps in the acceptance process:
1 taking receipt of a device and checking against order requirements i no
damage, all items and accessories received
checking of device function and safety testing as appropriate
1 labelling of device and gathering of information to enable device entry
onto medical device information system
1 capturing of baseline performance/maintenance data
1 consideration of device maintenance requirements for future planned
maintenance and repair activities.
1 Key steps in the commissioning process:
1 user training in device usage prior to clinical use
1 handover checks
1 monitoring and resolution of problems as device enters service
1 withdrawal of redundant devices.
3 Medical device training: 1 How organisations develop training material for medical devices and where
i. Complete a competency-based material is drawn from.
training programme for a 1 Practical approaches to delivery of training to clinical users of medical
medical device. equipment, including the requirements for and approaches to record
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
ii.  Shadow company keeping.
representatives delivering 1 The competency-based approach to training schemes.
equipment training to clinical 1 The key elements required in device training to enable a generic approach
users. to be developed to aid the trainee in writing training materials later in the
iii.  Contribute to the delivery of training programme.
training to support the use of a
medical device in the clinical
setting in conjunction with
training officers in the
organisation.
3 Undertake planned maintenance ona | Standards and plans for ensuring that medical devices are appropriately
range of medical devices, e.g. Type 1, maintained and the level of maintenance undertaken in relation to the
Type 2, Type 3, and complete service complexity of the device and associated risks.
records comprehensively and legibly. | 1 Technical components that comprise planned maintenance which will
incorporate the following elements:
1 device identification
1 visual inspection
1 functional check
1 performance verification
1 calibration
1 preventive maintenance
1 safety testing.
1 Record keeping of maintenance activities.
1 Choice and use of test equipment, including the use of electromedical safety
testers.
1 Non-technical benefits of planned maintenance, e.g. asset verification.
3 Observe the process for device repair | 1 The process for repair of medical devices, including:
and observe medical devices being 1 logging calls for faulty devices
repaired. 1 cleaning/decontamination processes prior to maintenance activity
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KEY

LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

3

Clean and decontaminate a medical
device.

common faults encountered with medical devices

traceability of product in the maintenance process.

Health and safety risks in the workshop and clinical environments while
maintenance activities are undertaken.

The requirement of processes, work instructions and standard operating
procedures.

The requirement of the relevant quality management system.

The requirement for monitoring customer satisfaction.

Participate in the removal of a
medical device from service.

The Waste Electrical & Electronic Equipment Directive and other prevailing
organisational requirements relating to disposal of devices and waste
management.

How to safely disable devices prior to disposal, including the need for
segregation of waste for recycling purposes.

Requirements for record keeping and updating of inventory records following
device disposal.

Participate in the actions on a safety
alert from receipt into the
organisation, through determination of
actions, execution of work, monitoring
of progress and closure.

National and local processes for the distribution, receipt and action on
national safety alerts.

How to receive and disseminate an alert within the organisation.

How to determine necessary actions by interpretation of the alert and
analysis of whether the alert applies to the organisation.

How to carry out actions in relation to an alert and record the relevant
information.

How to communicate with key stakeholders and the mechanisms by which
alerts are closed.

Gain an appreciation of how alerts are escalated within the organisation if
actions are not completed in a timely fashion.

Participate in the investigation of a
medical device incident within the
organisation.

= =9

Organisational requirements for incident reporting.
How to report an incident to the MHRA and other organisations as
necessary.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING

LEARNING

OUTCOMES

1 The forensic approach to incident investigation and the key elements of an
investigation.

1 Information to capture in relation to a medical device incident.

1 Gain an appreciation of root cause analysis.

1 Typical incidents that have occurred with medical devices via study of
MHRA reports.

5 Investigate and describe the 1 Organisational policies and procedures and reporting arrangements.
organisational approach to medical 1 Arrangements for medical device service provision within the organisation,
device management and the including roles and responsibilities.
management of the life cycle of 1 Scope of medical device risk management and governance service within
medical devices. the organisation.

5 Identify and navigate the standards 1 Existence of and ability to navigate key prevailing standards, including:
that underpin or are used within the 1 legal requirements, health and safety at work legislation
organisation® medical device 1 medical device elements of prevailing NHS standards, e.g. Care Quality
management strategy and associated Commission and NHS Litigation Authority
service delivery. 1 electromedical safety standards, IEC60601, part one, collaterals and

family of particular part 2 standards
7 1SO 9001 quality management standards
1 risk management standards
1 best practice standards.

1 The philosophy, hierarchy of IEC 60601 and key differences from other
standards, i.e. single fault condition. Understand how these standards are
used by the practising clinical engineer.

1 The clinical governance framework and corporate objectives of the
organisation.

1 Local healthcare environment and range of services offered by the institution
and the existence of relevant policies and procedures.

6 Use the organisati o rm@&dical device | 1 Essential requirements of a medical device information system, together
information system to: with typical asset details to be recorded to ensure an effective inventory is
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

recall inventory item details

log an equipment fault or service

request

1 generate asset/maintenance
reports, for an individual device or
group of devices

1 generate key performance data.

= —A

established.

Classification of medical devices to enable effective maintenance planning
and inventory reporting.

Typical key performance indicators that can be extracted from a medical
device information system.

Format of a range of simple asset-based reports, to show replacement date
requirements and last maintenance dates by location or asset type.

Undertake a risk assessment on a
piece of equipment or a service-
related issue in accordance with ISO
14971 and local trust risk
management policies and
procedures.

= = =] = = =4 =4 -8 4 8 9 -8 _19
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How to assess the value of existing and new techniques.

Formal and informal techniques for the assessment of risk.

Formal and informal techniques for the assessment of benefit.

The principles of the technology used in the equipment under consideration.
The clinical implications and use of the equipment under consideration.
The measurement principles and limitations of test equipment used.
Legislative and regulatory framework for equipment under consideration.
Range and type of evaluation methods and how to match these to type and
complexity of equipment under consideration.

How to establish evaluation criteria relevant to equipment functionality,
performance, intended use and clinical context.

How and where to obtain expert advice.

How to assess training implications of new and emerging techniques.

The type, range and level of detail of data required to enable a decision on
safety and effectiveness of equipment.

Peripheral issues affecting use and cost of equipment under consideration,
including location, environment, consumables, risks and training
requirements.

The healthcare context of the relevant area of clinical medicine.

Clinical risks associated with the use of equipment.

To an appropriate level, the anatomy, physiology and disease processes or
deficits in the relevant area of clinical medicine.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES

71 Individual level of authority and competence.

1 The role, capabilities and limitations of medical equipment in the clinical
environment and the contexts in which it is used.

1 Common causes of equipment failure and misuse.

1 Technical, safety and regulatory guidance and obligations with respect to
medical facilities (electrical installations, emergency power requirements,
piped gas and suction supplies, decontamination requirements, ancillary
services, etc.).
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Cardiac Science, Critical Care Science, Respiratory
and Sleep Science and Vascular Science

SECTI ORROFSES| ONAL PRAEARGCEHRA& MEWORK

Page | 87
STP LG Cardiac Critical Care Vascular Resp Sleep Version 1.0 for 2016 17



STP Learning Framework

This section describes the Learning Framework for the Professional Practice Component of work
based learning covering the Learning Outcomes, Clinical Experiential Learning, Competence, and
Applied Knowledge and Understanding. This module spans the Rotational and Specialist period of
training. Each trainee is also expected to build on and apply the knowledge, skills and experience gained
from the MSc in Clinical Science

DIVISION Life Sciences, Physiological Sciences, Physical Sciences
and Biomedical Engineering
THEME ALL
SPECIALISM ALL
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Introduction

Good Scientific Practice (GSP) sets out the principles and values on which good practice undertaken by the Healthcare Science
workforce is founded. GSP sets out for the profession and the public the standards of behaviour and practice that must be achieved
and maintained in the delivery of work activities and the provision of care. GSP uses as a benchmark the Health Professions
Council (HPC) Standards of Proficiency and Standards of Conduct, Performance and Ethics, but expresses these in the context of
the modalities within Healthcare Science.

Good Scientific Practice represents standards and values that applythroughout an i nd i Healtdcara $ciersce atany e e r

level of practice. Therefore the standards have been contextualised for the role of healthcare scientist. There will, however, always
be a requirement for an individual to work within the limits of their scope of practice and competence.

Professional Practice in the STP Training Programme

This generic professional practice module, which all STP trainees have to complete, defines the knowledge, skills and experience
that each trainee is expected to gain and apply during the STP programme and develop in subsequent employment. The degree to
which each specialism applies the knowledge, skills and experience will vary, but this module sets the baseline for all trainees.
Each rotational and specialist learning framework then develops areas as appropriate, for example clinical history taking in patient-
facing specialisms.

While it is expected that trainees will be able to achieve the majority of the learning outcomes and competences within their
specialism, some specialisms may have to make special arrangements to ensure all trainees achieve the learning outcomes and
competences defined in this learning framework. For example, to work with a local clinical skills laboratory to help trainees develop
basic skills in history taking.

The Learning Framework that defines the learning outcomes, clinical experiential learning, competences, and knowledge and
understanding are contained on the following pages.
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MODULE COMPONENT
TITLE

AIM Professional Practice is part of the generic curriculum (applicable to all trainees) on the Scientist Training
Programme. The overall aim of the module is to ensure that each trainee has the underpinning knowledge and
applies this and the accompanying skills and attitudes to work as a healthcare scientist in accordance with Good
Scientific Practice (GSP).

SCOPE | GSP sets out the principles and values on which the practice of Healthcare Science is undertaken. It sets out for the
profession and the public the standards of behaviour and practice that must be achieved and maintained in the
delivery of work activities and the provision of care. This module encompasses the knowledge, skills, experience and
attitudes across four of the five domains of Good Scientific Practice, namely Professional Practice, Scientific Practice,
Clinical Practice, Research and Development, and Clinical Leadership, but all other modules within this programme
will contribute to embedding professional practice at the centre of the work of each trainee.

LEARNING OUTCOMES
On successful completion of this module the trainee will:

Professional Practice

1. Place the patient at the centre of care in daily practice, ensuring the needs of patients are respected.

2. Communicate with patients, relatives, service users, other healthcare professionals, colleagues and the public with respect,
empathy and sensitivity, including listening, speaking, giving and receiving information, giving and receiving feedback.

3. Respond to the ethical and legal issues and challenges arising from the practice of Healthcare Science.

4. Demonstrate a commitment to the continuing professional development of themselves and others, and attend professional
meetings.

Clinical Practice

5. Make appropriate and effective use of information and communication technology.
6. Under supervision, obtain a patient history from a normal volunteer or typical patient referred to your service and present the
findings to a colleague or peer in order to understand the clinical decision-making process in clinical practice.
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7. Promote the importance of patient safety and general health, safety and security in the workplace, including infection control
and information governance.

Research, Development and Innovation
8. Apply knowledge, skills and experience of research, development and innovation appropriate to the role in order to identify
effectively actions that will improve service provision.

9. Engage in evidence-based practice, participate in audit procedures and critically search for, appraise and identify innovative
approaches to practice and delivery.

Clinical Leadership

10. Demonstrate a range of leaderships skills required of an emerging leader within Healthcare Science.
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CLINICAL EXPERIENTIAL LEARNING
The clinical experiential learning for this module is:

1 Attend clinics, ward rounds, treatment and/or rehabilitation sessions, etc., in primary or secondary care, or in the charity or
voluntary sector where patients attend, and observe how patienti professional relationships are developed and maintained,
and reflect on how the following impact on the patienti professional relationship:

response to illness

patient and carer perspective

health belief models

diversity of the patient experience

disability, including learning disabilities

potential health inequalities

self-care

impact of life-threatening and critical conditions

patient involvement in decisions regarding their healthcare.

1 Observe a current screening programme in the workplace and discuss the principles and practice of screening programmes
in healthcare as a means of reducing disease burden with your training officer.

1 Observe and patrticipate in internally and externally accredited quality management systems and critically appraise both in
your area of practice.

=a =4 =4 -4 —a -—a -—a -8 -

All of these experiences should be recorded in your e-portfolio.

The following section details the competence and knowledge and understanding each trainee must gain. Each competence is
linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
Professional Practice
1 Treat each patient as an 1 NHS Constitution.
individual, respecting their 1 Patient-centred care and the patient carer perspective with respect to:
dignity and confidentiality and 1 response to iliness
upholding the rights, values 1 patient and carer perspective
and autonomy of every 1 health belief models
service user. 1 diversity of the patient experience
1 disability, including learning disabilities
1 potential health inequalities
1 self-care
1 impact of life-threatening and critical conditions
1 patient involvement in decisions regarding their healthcare.

1 Local guidelines for responding to unacceptable behaviour by patients, carers,
relatives, peers and colleagues, including harassment, bullying and violent
behaviour.

1 Discuss personal values, 1 Good Scientific Practice.
principles and assumptions, 1 The importance of maintaining own health.
emotions and prejudices, and
how these may influence
personal judgement and
behaviour, and identify how
you will practise in
accordance with Good
Scientific Practice.
2 Communicate effectively with | 1 The principles of effective communication including:
the public, services users and 1 written and electronic, verbal and non-verbal and feedback
other healthcare 1 the way effective communication can assist in identifying problems accurately,
professionals, adapting increase patient satisfaction, enhance treatment adherence, and reduce patient
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING

LEARNING

OUTCOMES
communication style and distress and anxiety
language to meet the needs 1 the importance of some key ideas, for example signposting, listening, language,
of listeners. non-verbal behaviour, ideas, beliefs, concerns, expectations and summarising in

communication
1 the range of question types that can be used in a communication.

2 Give and receive feedback 1 The range of feedback models for giving and receiving feedback.
sensitively to or from a peer 1 The evidence base underpinning the importance of effective feedback/feedback
or colleague. models.

2 Obtain, analyse and act on 1 How to analyse feedback and frameworks for action planning.
feedback from a variety of 1 Behavioural change models.
sources and use it to
consider personal impact and
change behaviour.

2 Present complex ideas in 1 The importance of public engagement in science and its role in health and society.
understandable terms in both | § The factors that enable scientists to communicate to specialist and non-specialist
oral and written formats. audiences.

1 Barriers to effective communication.

2 Use effective negotiation 1 Communication channels with/in your host department; patients and the public; your
skills, including influencing employing institution; your profession and professional body; the wider Healthcare
colleagues. Science community.

2 Work constructively and 1 The underpinning principles of effective teamwork and working within and across
effectively as a member of a professional boundaries.
multidisciplinary team.

3 Comply with relevant 1 Principles, guidance and law with respect to:
guidance and laws, to include 1 medical ethics
those relating to: 1 confidentiality
1 your scope of practice 1 information governance
9 research ethics and 1 informed consent
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
governance 1 equality and diversity

1 patient confidentiality 1 child protection

| data protection 1 elder abuse

 equality and diversity 1 use of chaperones

1 use of chaperones 1 probity _

T informed consent. 1 fitness to practise.

1 The importance of maintaining your own health.

4 Contribute to the education The key principles and evidence base underpinning clinical education,
and training of colleagues. encompassing curriculum design, planning, delivery and assessment.

4 Take responsibility for your How continuous personal development can improve personal performance.
learning and demonstrate a
commitment to continuing
professional development.

4 Meet commitments and goals Different methods of planning, prioritising and organising, and how they can
in your professional practice, enhance personal effectiveness.
using a range of
organisational and planning
tools.

4 Reflect on your practice and Core theories of learning, particularly adult learning and reflective practice, and
generate a reflective diary demonstrate how these are relevant to your practice as a healthcare scientist.
that demonstrates how you Personal values, principles and assumptions, emotions and prejudices,
utilise the skills required of an understanding how these may influence personal judgement and behaviour.
independent learner and your The role of critical reflection and reflective practice and the methods of reflection
commitment to your that can be used to maintain or improve knowledge, skills and attitudes.
continuing professional
development.

4 Take responsibility for How to horizon scan, identify and evaluate the potential role for new and innovative
keeping your professional technologies and scientific advances.
and scientific knowledge
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES

and skills up to date.

4 Develop an action plan 1 Action planning.
based on your experiential 1 Models and frameworks for critical reflection.
learning and reflection on
completion of the Scientist
Training Programme.

Clinical Practice

5 Use a range of information 1 The range and application of clinical information systems used in the work base.
and communication 1 The systems in use in the work base to file and archive information and the
technologies within the processes for retrieval.
workplace for service 1 The principles underpinning identification, storage and retrieval of scientific literature
delivery, research, audit and for example end note/end note web.
innovation, including data 1 The purpose of a range of NHS information systems, including the regulations in
filing and archiving: place to ensure data security and confidentiality. This may include hospital
1 word processing information system, linked information systems (e.g. laboratory information
Y databases management system) and middleware linking equipment to information systems.
7 statistics packages
1 PowerPoint
1 internet
1 email.

6 Under supervision, 1 The importance of patient-centred care and how it ensures that the wishes, beliefs,
demonstrate that you can concerns, expectations and needs of patients are respected.
obtain and present a 1 Patient and carer perspective with respect to illness, disability, health inequalities
patient history from a and diversity of the patient experience.
normal volunteer or 1 Structured models for presenting a patient history.
consenting patient in order 1 Process of patient-centred interviewing and the features of a good consultation,
to better understand the including Initiating the session, gathering information, building the relationship,
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http://www.gp-training.net/training/communication_skills/calgary/guide.htm#Initiating

KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES

clinical decision-making explaining and planning, and closing the session.
process in your clinical 1 Link between the patient history and examination and development of clinical
practice. investigation and management plans.

7 Apply current regulations 1 The importance of health and safety within the workplace, wider healthcare
with respect to patient safety environment and NHS.
and safe systems within the 1 Principles, process and governance of risk management.
workplace. To include, as 1 Factors influencing health, safety and security.
appropriate to scope of 1 Current legislation, codes of practice, guidance notes and related documents.
practice: 1 Principles and practice of health and safety in the workplace.
71 risk management 1 The requirements of relevant local health and safety guidelines, manuals and other
 biological specimen documents, including the underpinning legislation.

handling 1 The cause of errors related to patient safety, including patient and/or sample
f COSHH identification.
1 RIDDOR
1 radioactivity
71 fire safety
1 electrical safety
1 moving and handling
1 display screen
equipment

1 incident reporting
1 infection control.

7 Use clinical coding and 1 The importance of the correct use of clinical coding and medical terminology in
medical terminology in contributing to good healthcare science practice.
accordance with stated 1 Information governance principles and process.
guidance, as appropriate to
scope of practice.

7 Keep accurate records in 1 Best practice recommendations for record keeping and data security.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
accordance with current 1 The Data Protection Act and current key guidelines, and the legal framework for
guidelines and the legal data security.
framework for data security.

7 Use, in your practice: 1 Standard operating procedure, protocol and guideline, and understand the purpose

{1 standard operating of and difference between each document.

procedures 1 Evidence base that underpins the use of procedures employed by the service.
1 protocols
1 clinical guidelines.

7 Continuously improve your 1 The desirability of monitoring performance, internal and external quality control,
practice through good learning from mistakes and adopting a no-blame culture in order to ensure high
practice in: standards of care and optimise patient safety.

1 identifying common 1 The importance of honesty and effective apology in responding to errors of
sources of error practice.
Y identification of risk 1 The principles and practice of risk management and the effective investigation of
{1 reporting critical incidents. incidents, resulting in the identification of root causes.
Research and Innovation

8,9 Participate in innovation, 1 The importance of innovation across healthcare science.
research, service 1 The role of innovation in improving quality and patient care.
development and audit 1 Processes to disseminate innovation, research and audit findings.
activities complying with 1 The role of the healthcare scientist and the potential impact of scientific research in
compliance with guidance your area of practice.
and laws relating to 1 The role of the healthcare scientist in service developments in your area of practice.
research ethics. 1 Current and developing clinical practice.

1 The effectiveness of investigations, therapies, interventions and treatments and the
mechanisms by which they contribute to patient care.
1 How to horizon scan, identify and evaluate the potential role for new and innovative
technologies and scientific advances.
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developments, for example health prevention, genomic medicine, diagnostics and

The importance of public engagement in science and its role in health and society.

The current quality improvement structures and processes within the NHS and give

Importance of self-care and shared care as part of NHS function and the impact of

KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1 The role of the healthcare scientist and the potential impact of scientific
rehabilitation.
1
1 The legal framework relevant to informed consent and the application to clinical
care, research, audit and teaching.

8,9 Contribute to service and 1 How planning can actively contribute to the achievement of service goals.
quality improvement and 1 How to measure and monitor performance against agreed targets.
productivity in the work base | 1 The current structure, management, legal framework and quality improvement
and embed evidence-based structures and processes within the NHS.
developments within routine |
practice. examples of the implications for Healthcare Science.

1
life-threatening and critical conditions.
1 Principles and application of evidence-based practice.

8,9 Undertake a literature review |1 How to critically analyse scientific literature.
and prepare and present to 1 How to structure and present a critical analysis.
peers a critical analysis of a 1 Systems of referencing.
publication from the scientific | 1 Reference manager software.
literature.

8,9 Prepare and deliver an oral 1 How to prepare an oral scientific communication.
scientific communication to 1 How to give an effective and timely oral presentation.
peers at a local, national or 1 How to respond to questioning.
international meeting.

Clinical Leadership
10 | Lead in your clinical role | 1 How self-awareness, self-management and self-development and acting with
Page | 99

STP LG Cardiac Critical Care Vascular Resp

Sleep Version 1.0 for 2016 17




KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING

OUTCOMES
through appropriate integrity at all times contribute to leadership.
application of; 1 The use of evidence, both positive and negative to identify options in addressing
1 self-management challenges.
q self-development 1 Methods of prioritising and organising academic and work based tasks to optimise
1 integrity own performance.
1 self-direction
1 problem solving
1 dealing with complex

issues

1 making sound judgements
in the absence of
complete data.

Structure of the NHS.
The need for change, working across different provider landscapes as required.
Change management methodologies.

10 Identify potential areas for
change and accept change
identified by others, working
across different provider
landscapes as required.

=a =4 =9
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Cardiac Science, Critical Care Science, Respiratory
and Sleep Science and Vascular Science
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STP Learning Framework

This section describes the Learning Framework for the Elective component of Specialist work based
learning, covering the Learning Outcomes, Clinical Experiential Learning, Competence, and Applied
Knowledge and Understanding. This module spans the Rotational and Specialist period of training.

Each trainee is also expected to build on and apply the knowledge, skills and experience gained from

the MSc in Clinical Science

ELECTIVE

DIVISION Life Sciences, Physiological Sciences, Physical Sciences and
Biomedical Engineering

THEME ALL

SPECIALISM ALL

The elective period can be taken any time during the specialist training. It may comprise a single 4- to 6-week elective or a series of
shorter periods of elective training.
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MODULE Elective (EL) COMPONENT | Specialist
TITLE
AlM The aim of the elective period is to facilitate wider experience of healthcare and/or the practice of Healthcare
Science in a cultural and/or clinical setting that is different from the usual training environment. This may
involve healthcare or Healthcare Science in a different area of the health service, or in pursuit of a particular
clinical or research interest.
SCOPE The elective provides opportunities for you to:

f
f

f
f

explore in depth areas of particular interest beyond the scope of the scientist training programme

increase awareness of important health issues and develop an understanding of the effect of disease on
communities and individuals in different cultural contexts

explore unfamiliar scientific, social, economic or cultural areas

become more proficient at communication with individuals from different social, cultural and ethnic
backgrounds

gain hands-on experience that might not otherwise be possible in a scientist training programme

design and undertake a significant assignment with appropriate guidance and supervision, thereby
developing personal and organisational skills

undertake a small audit or research project in a different clinical setting

relate your experiences to your own area of practice.

LEARNING OUTCOMES

Learning outcomes are specific to each student: with guidance, you are expected to identify your own educational objectives and
organise an elective to achieve them.

1. Agree, organise and complete a period of education and training that provides a wider experience of healthcare and/or the
practice of healthcare science, and aligns with Good Scientific Practice.

2. Critically reflect on your experience in your elective and develop an action plan as part of your continuing personal and
professional development.

3. Prepare a presentation and present your elective experiences to colleagues, including trainee healthcare scientists.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1 Produce learning outcomes for the I Good Scientific Practice.
elective training period and link
these to Good Scientific Practice.
2 Write a report of your elective 1 Report writing.
training that includes your learning 9 Critical reflection.
outcomes (mapped to Good f Action planning.
Scientific Practice), a critical
reflection on your experience and
an action plan.
3 Plan, prepare and deliver an oral 1 How to prepare an oral communication.
presentation that describes and 1 How to give an effective and timely oral presentation.
reflects on the learning from your { Use of visual aids.
elective and shows how your T How to respond to questioning.
experience will shape your future
practice.
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STP Learning Framework

This document describes the learning framework for the Specialist phase of work based learning. It
describes the learning outcomes, clinical experiential learning, competence, knowledge and understanding
that must be achieved. Each trainee is expected to build on the rotational training in this specialism and
apply the knowledge, skills and experience gained from the MSc in Clinical Science.

Specialist Modules

DIVISION Physiological Sciences
THEME Cardiac, Critical Care, Vascular, Respiratory and Sleep
Sciences
SPECIALISM Cardiac Science
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CARDIAC SCIENCE i SPECIALIST MODULES

Diagnostic Approaches and Current Treatment of
Cardiac Disorders i Non-Invasive Diagnostics

Diagnostic Approaches and Current Treatment of
Cardiac Disorders i Invasive Diagnostics

Diagnostic Approaches and Current Treatment of
Cardiac Disorders T Therapeutic Interventions

Ultrasound Imaging in Cardiac Disease

Diagnosis and Management of Cardiac Rhythm
Disorders i Arrhythmia Management and Patient
Follow-Up
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MODULE 1 | Diagnostic Approaches and Current COMPONENT Specialist
Treatment of Cardiac Disorders i Non-
Invasive Diagnostics (DA&CTCVSD-5(i))

AlIM This module will enable trainees to perform a range of clinical diagnostic procedures undertaken to investigate
disorders of the heart, interact with patients and demonstrate safe, patient-centred practice. Trainees will be
expected to undertake a range of routine procedures, build practical skills in setting up and maintaining the
equipment used, produce reports, interpret results, explain procedures to patients and gain consent while
developing and building their professional practice.

SCOPE On completion of this module the trainee will be able to perform competently a standard echocardiogram and
provocative electrocardiography. They will understand the requirements and importance of safety in the
environment and in the use of equipment. They will be able to explain each procedure to patients, take a clinical
history and gain informed consent. They will also be able to produce a report and interpret the results. They will
have a clear understanding of the relationship between Cardiac Science and other clinical specialisms in the
procedure of diseases of the heart.

LEARNING OUTCOMES
On successful completion of this module the trainee will:

1. Plan, prepare and undertake a standard transthoracic echocardiogram in a patient with a structurally normal heart.

2. Under supervision, technically interpret the data and produce high-quality reports with respect to echocardiography, and be

able to differentiate between artefact and physiological occurrence.

Plan, prepare and undertake a range of provocative electrocardiography procedures, in accordance with national guidelines.

4. Under supervision, technically interpret the data and produce high-quality reports with respect to non-invasive provocative

electrocardiography, and be able to differentiate between artefact and physiological occurrence.

Carry out routine maintenance on equipment used for echocardiography and provocative electrocardiography procedures.

6. Document local diagnostic and treatment pathways for patients undergoing echocardiography or provocative
electrocardiography.

w

o

Note: The trainee should produce evidence of completion of immediate or advanced life support training before undertaking any of
the learning outcomes.
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CLINICAL EXPERIENTIAL LEARNING
The clinical experiential learning for this module is:

1

Identify a patient referred for echocardiography or provocative electrocardiography procedures and, with permission, follow the
progress of the patient from the initial consultation, through procedures, follow-up appointment and/or surgery, and reflect on
your learning from this process.

Observe history taking in a range of patients with cardiac disease and symptoms. Develop and practise the skill of history taking.
Present your history findings and suggest appropriate procedures based on this information.

Attend a meeting at which the outcome of a clinical audit, research, innovation or service development is presented and discuss
with your training supervisor how evidence-based practice is implemented with respect to non-invasive cardiac procedures.
Take part in a multidisciplinary meeting and reflect on the way the multidisciplinary team contributes to the care of patients with
disorders of the heart.

Attend a range of outpatient clinics that patients with cardiac diseases may attend and discuss the role of the multiprofessional
team in the care of patients with cardiac disease. This may include medical outpatients, primary care chronic disease
management clinics and cardiac rehabilitation.

It is also recommended that trainees undertake the following clinical experiential learning:

1

1

1
)l

Observe the recording of a paediatric echocardiogram and discuss the indications, contraindications and adaptations that need
to be made and reflect on how this will inform your future practice.

Observe the surgical treatment of patients with valvular heart disease and discuss the impact of this treatment on patient
recovery and survival.

Observe head-up tilt testing (HUTT) and discuss the role of HUTT in the relevant care pathway.

Assist in performing a paediatric 12-lead ECG and reflect on the differences between working with adults and children.

All of these experiences should be recorded in your e-portfolio.

The following section details the competence and knowledge and understanding each trainee must gain. Each competence is
linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.

PROFESSIONAL PRACTICE
Trainees should ensure they refer to the professional practice learning framework and continue to achieve the professional
practice competences alongside the competences defined in this module.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1,35 Control infection risks in accordance A Protocols and requirements for hygiene and infection control related to
with departmental protocols for each the relevant range of procedures, including preparation, conduct and
procedure. completion of the procedure.
A Protocol for hand washing and how effective hand washing contributes to
control of infection.
1,35 Minimise risks and hazards in A The relevant health and safety regulations specific to the cardiac
compliance with health and safety procedure.
policies for each procedure. A The potential hazards and risks and the actions to be taken to minimise
these.
A Relevant guidelines.
1,3 Treat patients in a way that respects A The rights of the patient with regard to privacy and dignity.
their dignity, rights, privacy and A The rights of the patient with regard to confidentiality of consultation and
confidentiality at all times. medical records.
A Requirements of patients with disabilities and special needs.
A Key factors influencing dignity, rights, privacy and confidentiality, including
age, gender, culture and beliefs.
1,3 Review a suitably completed request A The requirements for correct completion of request forms and how to
form. Greet the patient, check patient validate the request.
identity and ensur (A Theimportance of checking and confirming the patient identity and the
identity is confirmed as correct and fully implications of not doing so.
identified on each type of recording A Confirm compliance with pre-test instructions, if appropriate.
system for each procedure.
1,3 Set up appropriate equipment in 1 Range of equipment used, relative merits and principles of measurement,
preparation for each type of procedure, including:
including, resuscitation equipment 1 recognition of the errors or potential risks of using defective equipment
where appropriate. Calibrate where in clinical practice and the implications of use
necessary. 1 the application of relevant trouble shooting skills
1 identification of common faults and remedial action
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

1 current safety standards, including safety testing and routine
maintenance

1 requirements for set-up and calibration specific to that procedure

1 preparation of life support equipment, where appropriate.

1.3

Explain the process of procedure to the
patient, address any procedure-related
guestions they may have and explain
how they will be informed of the results
for each procedure.

The pathophysiology of the heart and the appropriate choice of
procedures, considering the findings from the history and clinical
examination.

Common questions and concerns of patients and carers about
procedures.

Risks and benefits of undertaking the procedure.

The information needs of patients following the procedure.

The authority level for provision of information to patients.

The process of notifying patients of the results.

1,3

Gain appropriate consent for each
procedure.

= =4 4 a1

The importance of explaining the procedure for each procedure to the
patient and gaining informed consent.

The relevant procedures and requirements for patient conformance.
Clinical indications for and contraindications to challenge testing.
Principles, guidance and law with respect to informed consent.

1.3

For each procedure, initiate a
consultation, elicit information, clarify as
necessary, summarise and empathise,
and use active listening techniques
while taking a patient history.

T To|=4 == ==

The features that should be present in an effective patient consultation.
Structure of a consultation model, e.g. the Calgary-Cambridge model
using a logical sequence, which includes:

brief biographical

history of presenting complaint

past history

smoking/alcohol

medication (prescribed and other)

allergies

family/social

o Do o Do B» o D>
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LEARNING
OUTCOMES

KEY

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

oo o o I o Do

A concerns and expectations

A summary.

Common questioning techniques used during history taking and know
when to use them.

Difference between a health professional-centred and patient-centred
consultation.

How to modify techniques for patients with special needs, relevant to the
circumstances of the patient.

The importance of checking for patient allergies in case they are not
already documented.

Possible sources for clinical history of patients referred for non-invasive
cardiac procedures.

Normal and abnormal pathology of the heart and associated structures.
Medication used to treat cardiac symptoms and conditions, including
pharmacological and non-pharmacological treatment of cardiac
arrhythmias.

Key symptoms relating to cardiac disorders.

1,3

Take appropriate action to respond to
the specific needs of the patient, as
defined by the department protocol for
each procedure.

Recognition of the contraindications to testing prior to the test, as defined
by department protocol/national guidelines.

The range of needs of people with disabilities within a typical care
pathway for a patient with diseases affecting the heart.

Select suitable technology for
echocardiography, position the patient
as necessary and select a transducer
suitable for each patient and study.

Choice of equipment for transthoracic echocardiography and
underpinning principles of ultrasound physics.
Range of patient positions to optimise image quality.

Perform a standard transthoracic
echocardiogram in an adult patient,
optimising image quality and identifying

o Do Bo o] Do I[P

Common presenting conditions and pathological processes underlying the
presentation of patients referred for these procedures.
Standard operating procedures (SOPs) for the procedure.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
artefacts. A Recognise normal variants, for example, Eustachian valve, Chiari network
and left ventricular tendon.
A Rationale for specific test selection.
A Optimisation of image quality and the use of correct frequency, frame
rate, focus, sector width, depth and gain.
A Identification of common artefacts.
A Storage of images from standard acoustic windows in accordance with
local or national protocol.
1,2 Make standard measurements and A Measurements and calculations appropriate to an echocardiographic
calculations for a normal echo. study as described in the BSE minimum data set.
2 Interpret images and formulate an A Requirements for content and format of reports for transthoracic
accurate standard echocardiogram echocardiography should be to current national standards see:
report, completing relevant A http://cdnl.cache.twofourdigital.net/u/bsecho/media/10468/bse_echo_rep
documentation in line with national and ort_ vl__education_.pdf
local policies.
3 Select suitable technology for A Factors influencing the choice of technology for investigating cardiac
provocative electrocardiography, disorders.
choosing and adapting the appropriate | A Factors influencing the choice of test/protocol, e.g. Bruce vs modified
diagnostic technique. Bruce.
3 Perform cardiac exercise tolerance A Common presenting conditions and pathological processes underlying the
testing for suspected coronary artery presentation of patients referred for these procedures.
disease, pacemaker function and the A SOPs for the procedure.
differential diagnosis of A Identification of when to end an exercise test.
cardiorespiratory disease. A The local and national guidelines for the recovery period and why the
patient must be supported through the recovery period.
A Rationale for specific test selection.
A Correct annotation of the recording.
A Evidence-based best practice with respect to provocative
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
electrocardiography procedures.

4 Interpret the results and formulate A The content and format of reports should follow nationally accepted
accurate reports for provocative standards.
electrocardiography.

5 Carry out first-line maintenance and A The principles, use and range of equipment used in standard
checking calibration procedures on the echocardiography and provocative exercise testing.
equipment used for each type of A Recognition of the errors or potential risks of using defective equipment in
procedure. clinical practice.

A Identification of common faults and appropriate remedial action.

5 Complete equipment maintenance A The range of records associated with equipment maintenance for
records accurately and ensure that equipment used in standard echocardiography and provocative exercise
calibration records and fault reports are testing.
accurate, legible and complete forthe | A The importance of maintaining equipment maintenance records.
equipment used for each type of
procedure.

6 Document local diagnostic and A Identify a patient referred for echocardiography or provocative
treatment pathways for patients electrocardiography procedure
undergoing echocardiography or A Identify appropriate diagnostic/treatment pathway.
provocative ECG. A Follow the progress of the patient from the initial consultation through

procedures, follow-up appointment and/or surgery.
A Reflect and comment on suitability of the pathway for the patient.
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MODULE 2 | Diagnostic Approaches and Current COMPONENT | Specialist
Treatment of Cardiac Disorders i Invasive

Diagnostics (DA&CTCVSD-5(ii))

AIM This module provides trainees with underpinning knowledge, practical skill and understanding of cardiac invasive
diagnostics. This will support trainees in the development of practical skills in the workplace and broaden
understanding of the role of these procedures in the patient pathway.

SCOPE On completion of this module the trainee will be able to provide technical/scientific expertise for cardiac
catheterisation and implantable loop recorder (ILR) insertion. They will understand the requirements and
importance of safety in the environment and in the use of equipment. They will have a clear understanding of the

patientds needs in terms of physical, psychol ogi cal
a range of patients.

LEARNING OUTCOMES
On successful completion of this module the trainee will:

Plan, prepare and set up for left heart catheterisation and provide scientific support and analysis.

Plan, prepare and set up for right heart catheterisation and provide scientific support and analysis.

Plan, prepare and set up for left and right heart catheterisation and provide scientific support and analysis.

Troubleshoot problems with the monitoring system and, where appropriate, carry out routine maintenance procedures on the
equipment used for cardiac catheterisation.

5. Plan, prepare and set up for implantable loop recorder (ILR) insertion, and manage post-implantation follow-up.

s N

Note: The trainee should produce evidence of completion of immediate or advanced life support training before undertaking any of
the learning outcomes.
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CLINICAL EXPERIENTIAL LEARNING

The clinical experiential learning for this module is:

T Identify a patient referred for invasive diagnostic testing and, with permission, follow the progress of the patient from the initial
consultation through procedures, follow-up appointment and/or surgery and discharge, and reflect on your learning from this
process.

1 Observe a range of invasive diagnostic techniques including intravascular ultrasound (IVUS) and pressure wire studies and
discuss the indications for and contraindications to each procedure with your training supervisor.

1 Take part in a multidisciplinary meeting and reflect on the way the multidisciplinary team contributes to the care of patients with
disorders of the heart.

It is also recommended that trainees undertake the following clinical experiential learning:

f Attend a range of outpatient clinics that patients with cardiac co-morbidities may attend and discuss the role of the
multiprofessional team in the care of these patients. This may include medical outpatients, primary care chronic disease
management clinics and cardiac rehabilitation.

1 Observe paediatric invasive diagnostic procedures.

f Observe a coronary optical coherence tomography (OCT) case.

All of these experiences should be recorded in your e-portfolio.

The following section details the competence and knowledge and understanding each trainee must gain. Each competence is
linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.

PROFESSIONAL PRACTICE
Trainees should ensure they refer to the professional practice learning framework and continue to achieve the professional
practice competences alongside the competences defined in this module.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1,2,35 Control infection risks in accordance | A Protocols and requirements for hygiene and infection control related to the
with departmental protocols for each relevant range of procedures, including preparation, conduct and completion
procedure. of procedure.
A Protocol for hand washing and how effective hand washing contributes to
control of infection.
1,2,3,5 Minimise risks and hazards in A The relevant health and safety regulations specific to the cardiac procedure.
compliance with health and safety | A The potential hazards and risks and the actions to be taken to minimise
policies for each procedure. these.
A Knowledge of relevant guidelines.
1,2,3,5 Treat patients in a way that respects | A The rights of the patient with regard to privacy and dignity.
their dignity, rights, privacy and A The rights of the patient with regard to confidentiality of consultation and
confidentiality at all times. medical records.
A Requirements of patients with disabilities and special needs.
A Key factors influencing dignity, rights, privacy and confidentiality, including
age, gender, culture and beliefs.
1,2,35 Review a suitably completed A The requirements for correct completion of request forms and how to validate
request form. Greet the patient, the request.
check patient identity and ensure A The importance of checking and confirming the patient identity and the
that the patient o implications of not doing so.
confirmed as correct and fully A Confirm compliance with pre-test instructions, if appropriate.
identified on each type of recording
system for each procedure.
1,2,3,5 Take appropriate action to respond | A Recognition of the contraindications to testing prior to the test, as defined by
to the specific needs of the patient, department protocol.
as defined by department protocol | A The range of needs of people with disabilities within a typical care pathway.
for each procedure.
1,2,3,5 Set up appropriate equipment in 1 Range of equipment used, relative merits and principles of measurement,
preparation for each type of including:
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

procedure including, resuscitation
equipment where appropriate.
Calibrate where necessary.

1 recognition of the errors or potential risks of using defective equipment in
clinical practice and the implications of use

the application of relevant troubleshooting skills

identification of common faults and remedial action

current safety standards, including safety testing and routine maintenance
requirements for set-up and calibration specific to that procedure

1 preparation of life support equipment, where appropriate.

1
1
1
1

12,3

Perform cardiac monitoring and
make accurate pressure and
haemodynamic measurements
appropriate to the procedure.

= =4 -8 9

=

= =4 -8 _9_9_-2

Left/right heart diagnostic catheterisation.

Correct annotation of the recording.

Evidence-based best practice with respect to cardiac catheterisation.
Major classes of cardiac drugs and mechanisms of action and uses, and
significant side effects and manifestations.

Current and appropriate procedural medications, their actions and
justification.

Types of drugs commonly administered during cardiac catheter procedures
such as anticoagulation, anti-arrhythmics and anti-anginals.

When medication is needed during cardiac catheterisation.

Normal pressure ranges within the heart and great vessels.

Anatomy and physiology of the coronary circulation.

Influence of coronary arteries on cardiac rhythm.

Identification and evaluation of coronary lesions.

Choice, design, construction, application and use of guide wires, balloon
catheters and stents.

Techniques for the introduction of catheters, etc.

Angioplasty and stenting techniques and equipment.

Role of pressure measurement during procedures.

1,2,3,5

Continuously monitor the
physiological condition of the

= =4 8 -8 -9

Influence of coronary arteries on cardiac rhythm.
Current and appropriate procedural medications, their actions and
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING

OUTCOMES
patient and effectively justification.
communicate/act with the 1 Types of drugs commonly administered during cardiac catheter procedures
catheterisation lab team (doctor, such as anticoagulation, anti-arrhythmics and anti-anginals.
radiographer and scrub nurse) on f When medication is needed during cardiac catheterisation.
any adverse changes.

1,2,3 Produce an accurate, detailed 1 Correct annotation of the recording.
procedural log, including f Evidence-based best practice with respect to cardiac catheterisation.
appropriate data, tracings and § Current and appropriate procedural medications needed during cardiac
specific equipment utilised. catheterisation.

1 Identification and evaluation of coronary lesions.
9 Choice and use of guide wires, balloon catheters and stents.

1,2,3 Analyse the results and contribute to |  Current local policies on patient documentation that define the requirements
the production of a factual report, as for content and format of reports for cardiac catheterisation.
required.

5 Provide technical support for ILR 1 Indications and limitations for implant and mapping vectors for implantation
implantation. site and angle.

5 Demonstrate activator to the Communication skills, particularly explaining follow-up procedures following ILR
patient and inform them of the insertion.
procedure for follow-up

5 Perform post-implant interrogation 1 Procedures for post-implant interrogation of the ILR.
of the ILR device.

6 Carry out routine maintenance 1 The principles, use and range of equipment used in cardiac catheterisation.
procedures on the equipment used | § Recognition of the errors or potential risks of using defective equipment in
for cardiac catheterisation. clinical practice.

1 Identification of common faults and appropriate remedial action.

6 Complete equipment maintenance 1 The range of records associated with equipment maintenance for equipment
records accurately and ensure that used in cardiac catheterisation.
calibration records and fault reports | § The importance of maintaining equipment maintenance records.
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

are accurate, legible and complete
for the equipment used for each
type of procedure.
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MODULE 3 | Diagnostic Approaches and Current Treatment | COMPONENT | Specialist
of Cardiac Disorders T Therapeutic
Interventions (DA&CTCVSD-5(iii))

AIM This module aims to develop knowledge, understanding and skills of cardiac therapeutic procedures to
provide trainees with the necessary requirements to perform roles during percutaneous coronary intervention
and pacemaker implantation. Pharmacology and prescribing issues will also be addressed.

SCOPE On completion of this module the trainee will be able to set up and provide technical/scientific expertise
during cardiac rhythm management device implantation, including temporary pacemaker insertion. They will
understand the technical/scientific requirements and the importance of safety in the environment and in the
use of equi pment . They will have a c| eterms of physical,s
psychological and levels of care and will be able to communicate clearly with a range of patients.

LEARNING OUTCOMES
On successful completion of this module the trainee will:

Plan, prepare, set up and undertake cardiac physiological role for percutaneous coronary intervention (PCI).

Plan, prepare, set up and undertake cardiac physiological role for intra-aortic balloon pump (IABP).

Plan, prepare, set up and undertake cardiac physiological role for rotablation.

Plan, prepare, set up and undertake cardiac physiological role for flow wire.

Plan, prepare, set up and undertake cardiac physiological role for intravascular ultrasound (IVUS).

Undertake cardiac physiological role in providing effective physiological/technical and scientific support and expertise for brady
pacemaker implantation and temporary pacemaker insertion

7. Manage post-brady pacemaker implantation follow-up.

S N

Note: The trainee should produce evidence of completion of immediate or advanced life support training before undertaking any of
the learning outcomes.
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CLINICAL EXPERIENTIAL LEARNING

The clinical experiential learning for this module is:

T
T

Assist doctor/nurse/pharmacist during drugs round on a cardiac ward and discuss the mode of action, uses and significant side
effects of drugs commonly used to treat patients with cardiac disease.

Observe an elective DC cardioversion and discuss the role of cardioversion in the short- and long-term treatment of patients
with arrhythmias with your training supervisor.

Follow a primary percutaneous coronary intervention (PPCI) patient pathway from acute admission through to rehab and
discharge.

Observe percutaneous aortic valve replacement/transcatheter aortic valve implantation (PAVR/TAVI), including attending
relevant multidisciplinary team meeting

Observe atrial septal defect (ASD) closure device implantation and discuss the role of echo guidance.

Observe electrophysiological (EP) mapping and ablation procedures.

It is also recommended that trainees undertake the following clinical experiential learning:

T

=A =8 =4 =4

Attend a cardiac clinic, heart failure clinic and cardiac rehabilitation clinic session and reflect on the role of pharmacological
treatment for heart disease.

Attend a smoking cessation clinic, dietetics clinic or exercise session and reflect on the role of non-pharmacological treatment
for heart disease.

Observe a formal lead extraction procedure and reflect on the risks of the procedure.

Observe a coronary artery bypass graft surgery.

Observe a paediatric interventional procedure.

Observe clinical research in the catheter laboratory environment.
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LEARNING COMPETENCES KNOWLEDGE AND UNDERSTANDING
OUTCOMES
1,2,3,4,5,6,7 | Control infection risks in accordance | 1 Protocols and requirements for hygiene and infection control related to the
with departmental protocols. relevant range of procedures, including preparation, conduct and completion
of procedure.
1 Protocol for hand washing and how effective hand washing contributes to
control of infection.
1,2,3,4,5,6,7 | Minimise risks and hazards in 1 The relevant health and safety regulations specific to the cardiac procedure.
compliance with health and safety | § The potential hazards and risks and the actions to be taken to minimise
policies. these.
1 Relevant guidelines.
1,2,3,4,5,6,7 | Treat patients in a way that respects | § The rights of the patient with regard to privacy and dignity.
their dignity, rights, privacy and 1 The rights of the patient with regard to confidentiality of consultation and
confidentiality at all times. medical records.
1 Requirements of patients with disabilities and special needs.
1 Key factors influencing dignity, rights, privacy and confidentiality, including
age, gender, culture and beliefs.
1,2,3,4,5,6,7 | Review a suitably completed 1 The requirements for correct completion of request forms and how to validate
request form. Greet the patient, the request.
check patient identity and ensure ! The importance of checking and confirming the patient identity and the
that the patient 0 implications of not doing so.
confirmed as correct and fully f Confirm compliance with pre-test instructions, if appropriate.
identified on each type of recording | q Clinical indications for and contraindications to procedure
system for each procedure.
1,2,3,4,5,6,7 | Set up appropriate equipment in 1 Range of equipment used, relative merits and principles of measurement,
preparation for each type of including:
procedure, including resuscitation 1 recognition of the errors or potential risks of using defective equipment in
equipment where appropriate. clinical practice and the implications of use
Calibrate where necessary. 1 the application of relevant troubleshooting skills
1 identification of common faults and remedial action
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LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

1 current safety standards, including safety testing and routine maintenance
1 requirements for set-up and calibration specific to that procedure
1 preparation of life support equipment, where appropriate.

1,2,3,4,5

Perform cardiac monitoring and
make accurate pressure and
haemodynamic measurements
appropriate to the procedure, acting
on any adverse changes.

= =4 4 9

= =

= =4 8 98 -9

= == =

Left heart diagnostic catheterisation.

Correct annotation of the recording.

Evidence-based best practice with respect to cardiac catheterisation.
Major classes of cardiac drugs and mechanisms of action and uses, and
significant side effects and manifestations

The Vaughan Williams classification of drugs and modes of action, current
and appropriate procedural medications, their actions and justification.
Types of drugs commonly administered during cardiac catheter procedures,
such as anticoagulation, anti-arrhythmics and anti-anginals.

When medication is needed during cardiac catheterisation.

Normal pressure ranges within the heart and great vessels.

Anatomy and physiology of the coronary circulation.

Influence of coronary arteries on cardiac rhythm.

Identification and evaluation of coronary lesions using a variety of
techniques.

Choice, design, construction, application and use of guide wires, balloon
catheters and stents.

Techniques for the introduction of catheters, etc.

Angioplasty and stenting techniques and equipment.

The indications for drug-eluting stents and the long-term pharmacological
requirements for patients with implanted drug-eluting stents.

Role of pressure measurement during procedures.

1,2,3,4,5,6

Take appropriate action to respond
to the specific needs of the patient,
as defined by department protocol.

= =2

Recognition of the contraindications to testing prior to the test, as defined by
department protocol.
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LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

6

Assist in the performance of the
procedure under the direction of the
primary operator during the
pacemaker implantation procedure.

Factors influencing the choice of technology for cardiac rhythm management
device

Clinical indications, contraindications and patient benefit for cardiac rhythm
management device

Medication used to treat cardiac arrhythmias

6,7

Make accurate measurements of all
parameters, identify and rectify
errors to ensure the correct
functionality and safety of the
implanted device, and complete all
documentation accurately.

= =

E = = = =

E

= =

Loss of capture and the resulting output threshold (and programming
options).

Normal range for lead impedance, including high-voltage leads.

Normal range and measurement of appropriate intrinsic P/R wave-sensing
amplitude and advise whether within normal limits.

Identification and assessment of slew rate and the implications of a poor slew
rate.

Measurement of Wenckebach, where appropriate.

Measurement of the stability of leads, and measures to be taken to ensure no
diaphragmatic capture is present.

How to establish whether pacemaker parameters and safety margins are
appropriately programmed.

American Heart Association and European Standard Identification.

Pulse generator lead connection.

Device selection related to patient physiological needs.

Complications associated with anatomical anomalies and device
implantation.

Conscious sedation.

Measurements at implantation, including normal ranges.

Types of emergency temporary pacemakers, i.e. internal, pericardial and
external.

Adjustment/programming of temporary pacemakers.

Potential problems with temporary pacemakers.
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LEARNING COMPETENCES KNOWLEDGE AND UNDERSTANDING
OUTCOMES
1 Interactions between permanent and temporary pacemakers.
1 Algorithms.
1 Lead and device hardware problems.
1 Assessment of implanted system in order to ascertain potential problems.
1 Documentation requirements.
6,7 Perform testing to ensure 1 Features of a normal chest X-ray.
appropriate lead position and  Correct positioning of the pacemaker lead(s).
stability, review the ECG and chest | § Correct positioning of the generator.
X-ray, identify lead position and 1 Twiddler's syndrome,
confirm that the position is
satisfactory.
6,7 Make standard measurements and | Measurements and calculations appropriate to each cardiac rhythm
calculations and ensure the management device.
pacemaker parameters and safety
margins are appropriately
programmed.
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MODULE 4 |Ultrasound Imaging in Cardiac Disease | COMPONENT | Specialist
(UICD-6)

AIM This rotation will enable trainees to perform cardiac imaging in a range of patients with cardiac disease,
interact with patients and demonstrate safe, patient-centred practice. Trainees will be expected to build
practical skills in setting up the equipment used, produce reports, interpret results, explain procedures to
patients and gain consent, while developing and building their professional practice.

SCOPE On completion of this module, the trainee will be able to perform routine cardiac ultrasound imaging used to
investigate patients with conditions affecting the function of the heart, including valvular heart disease, and
begin to gain experience of adult congenital heart diseases. They will be able to explain routine procedures to
patients and gain informed consent. They will also be able to produce a report and interpret the results.

LEARNING OUTCOMES
On successful completion of this module the trainee will:

Perform transthoracic echocardiographic examination to assess the size and function of the left ventricle.

Perform transthoracic echocardiographic examinations on patients with suspected mitral valve disease.

Perform transthoracic echocardiographic examinations on patients with suspected aortic valve disease.

Perform transthoracic echocardiographic examination to assess the size and function of the right ventricle.

Perform transthoracic echocardiographic examinations on patients with suspected infective endocarditis, pericardial effusion
and cardiac masses.

Perform transthoracic echocardiographic examinations on adult patients with congenital heart disease.

Perform an appropriate transthoracic echocardiographic study in a critically unwell patient and identify any significant clinical
findings.

8. Make appropriate measurements and interpret the ultrasound data, and produce high-quality reports.

9. Critically appraise current literature/research studies for general cardiac ultrasound and related topics, incorporating evidence-
based practice.

Note: The trainee should produce evidence of completion of immediate or advanced life support training before undertaking any of
the learning outcomes.

arwnE

No
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CLINICAL EXPERIENTIAL LEARNING

The clinical experiential learning for this module is:

1

Identify a patient with cardiac disease requiring ultrasound procedures and, with permission, follow the progress of the
patient from the initial consultation, through procedures and follow-up appointment, and reflect on your learning from this
process.

Scan and report on five patients, incorporating a normal study, moderate or severe aortic stenosis, moderate or severe mitral
stenosis or regurgitation, myocardial infarction and one other pathology, i.e. pericardial effusion/constriction or
cardiomyopathy, and critically reflect on the practice and the role of medical ultrasound in the management of the patient
with a cardiac condition.

Observe the application of interventional cardiac ultrasound techniques and describe examples of evolving practice related
to cardiac ultrasound imaging procedures.

Observe the use of transesophageal echocardiography (TOE) in the assessment of valvular pathology and critically evaluate
the role of TOE in the assessment of patients with valvular heart disease.

Observe a series of patients reviewed as new and follow-up patients in an outpatient clinic and critically appraise the process
of referral, diagnosis and treatment, including the range of healthcare professionals who contribute to the care of each
patient and how the interprofessional team work together.

It is also recommended that trainees undertake the following clinical experiential learning:

1
1

1
)l

Take part in a multidisciplinary meeting and reflect on the way the multidisciplinary team contributes to the care of patients
with cardiac disease where ultrasound diagnosis and follow-up is important.

Observe the surgical treatment of patients with valvular heart disease and discuss how this experience will shape your
professional practice.

Observe the echocardiographic assessment of paediatric heart disease and reflect on the differences between scanning
children and adults.

Identify valvular lesions by auscultation of the anterior chest wall.

All of these experiences should be recorded in your e-portfolio.
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The following section details the competence and knowledge and understanding each trainee must gain. Each competence is

linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.

PROFESSIONAL PRACTICE

Trainees should ensure they refer to the professional practice learning framework and continue to achieve the professional
practice competences alongside the competences defined in this module.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1,2,3,4,5,6,7 | Control infection risks in accordance | I Protocols and requirements for hygiene and infection control related to the
with departmental protocols. relevant range of procedures, including preparation, conduct and
completion of procedure.
1 Protocol for hand washing and how effective hand washing contributes to
control of infection.
1,2,3,4,5,6,7 | Minimise risks and hazards in 1 The relevant health and safety regulations specific to the cardiac
compliance with health and safety procedure.
policies. f The potential hazards and risks and the actions to be taken to minimise
these.
1 Relevant guidelines.
1,2,3,4,5,6,7,8 | Treat patients in a way that respects | I The rights of the patient with regard to privacy and dignity, confidentiality of
their dignity, rights, privacy and consultation and medical records.
confidentiality at all times. f Requirements of patients with disabilities and special needs.
1 Key factors influencing dignity, rights, privacy and confidentiality, including
age, gender, culture and beliefs.
1,2,3,4,5,6,7,8 | Review a suitably completed 1 The requirements for correct completion of request forms and how to
request form. Greet the patient, validate the request.
check patient identity and ensure f The importance of checking and confirming the patient identity and the
that the patient § implications of not doing so.
confirmed as correct and fully 1 Confirm compliance with pre-test instructions, if appropriate.
identified on each type of recording
system for each procedure.
1,2,3,4,5,6,7 | Select suitable technology for the 1 Factors influencing the choice of technology for cardiac ultrasound
procedure, choosing and adapting imaging.
the appropriate diagnostic 1 Clinical indications for and contraindications to cardiac ultrasound imaging
technique, patient position, machine for patients with cardiac disease.
settings and transducer for each
patient.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1,2,3,4,5,6,7 | Set up appropriate equipment in 1 Range of equipment used, relative merits and principles of measurement,
preparation for each type of including:
procedure, including resuscitation 1 recognition of the errors or potential risks of using defective equipment
equipment where appropriate. in clinical practice and the implications of use
Calibrate where necessary. the application of relevant troubleshooting skills
identification of common faults and remedial action
current safety standards, including safety testing and routine
maintenance
1 requirements for set-up and calibration specific to that procedure
1 preparation of life support equipment, where appropriate.
1,2,3,4,5,6,7 | Explain the full procedure to the 1 The pathophysiology of the heart and the appropriate choice of procedure,
patient and address any questions considering the findings from the history and clinical examination.
they may have relating to the f Common questions and concerns of patients about procedures.
procedure. 1 Requirements for patient compliance with procedures, including pre-test
instructions.
1 Risks and benefits of undertaking the procedure.
1 The information needs of patients pre, during and post procedure.
1 The authority level for provision of information to patients.
1,2,3,4,5,6,7 | Gaininformed consent. 1 The importance of explaining the procedure to the patient and gaining
informed consent.
1 The relevant procedures and requirements for patient conformance.
1 Clinical indications for and contraindications to cardiac ultrasound imaging.
1 Principles, guidance and law with respect to informed consent.
1,2,3,4,5,6,7 | Obtain a clinical history as 1 Framework for clinical history taking.
appropriate for each procedure. 1 Normal and abnormal pathology of the heart and associated structures.
1 Pharmacological and non-pharmacological treatment of cardiac disease.
1 Possible sources of clinical history information
1,2,3,4,5,6,7 | Take appropriate action to respond | Recognition of the contraindications to testing prior to the test, as defined
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING

OUTCOMES
to the specific needs of the patient, by department protocol.
as defined by department protocol. | Appropriate action to be taken in the event of adverse or unexpected

events/responses.
1 The range of needs of people with disabilities within a typical care pathway
for a patient with cardiac disease.

1,8 Generate high-quality ultrasound 1 Basic measures of systolic function velocity time integral (VTI), fractional
images and take accurate shortening (FS), left ventricular ejection fraction (LVEF); differentiation of
measurements to assess cardiac diastolic filling patterns; complications after myocardial infarction; causes of
function. a hypokinetic left ventricle.

1 Features associated with cardiac conditions:
1 hypertrophic cardiomyopathy
1 hypertensive heart disease
1 replacement heart values, including paraprosthetic regurgitation and
prosthetic regurgitation.

2,8 Generate high-quality ultrasound 1 Echocardiographic features associated with mitral valve disease, including:
images and take accurate 1 rheumatic disease on the mitral valve
measurements to assess the mitral 7 mitral valve prolapse
valve using 2D planimetry, pressure 7 functional mitral regurgitation.
half-time, gradient, severity of 1 Echocardiographic assessment of severity of regurgitation.
regurgitation, chamber size and T Types of replacement heart valves and the advantages and disadvantages
signal density, proximal flow of each type.
acceleration and vena contracta.

3,8 Generate high-quality ultrasound 1 Echocardiographic features associated with aortic valve disease, including:
images and take accurate 1 bicuspid, rheumatic and degenerative disease
measurements to assess the aortic ¢ dilation of the ascending aorta
valve, and recognise a significantly 1 aortic dissection
stenotic aortic valve deriving peak 1 replacement heart values, including paraprosthetic and prosthetic
and mean gradients using regurgitation.
continuous wave Doppler and 1 _Echocardiographic assessment of severity of regurgitation.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING

OUTCOMES
measuring valve area using the
continuity equation.

4,8 Generate high-quality ultrasound 1 Echocardiographic features associated with abnormalities of the right
images and take accurate ventricle, including:
measurements to assess the right 1 pulmonary stenosis
ventricle, recognising right 1 tricuspid stenosis
ventricular dilatation, and estimate 1 heart failure.
pulmonary artery systolic pressure
and right atrial pressure from the
appearance of the inferior vena
cava.

5,8 Generate high-quality ultrasound 1 Echocardiographic features of:
images and take accurate 1 typical vegetations
measurements to assess patients 1 an abscess
with suspected infective 1 valve complications, e.g. perforation
endocarditis, a cardiac mass and 1 left atrial myxoma
pericardial disease, judging the 1 left ventricular thrombus and trabeculation
route for pericardiocentesis. 1 pleural and pericardial effusion

1 tamponade and restrictive physiology.
1 Differentiation between pericardial constriction and restrictive myopathy.
1 Route and procedure for pericardiocentesis.

6,8 Generate high-quality ultrasound 1 Echocardiographic features of secundum atrial septal defects.
images and take accurate { Cardiac embryology.
measurements to assess adult 1 Catheter/surgical treatment of atrial septal defects.
patients with a secundum atrial § Calculation of shunts.
septal defect and calculate a shunt.

7 Generate ultrasound images and 1 Echocardiographic findings in pulmonary embolus, trauma, underfilling,
recognise clinically relevant sepsis and mechanical ventilation.
abnormality in critically unwell
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING

OUTCOMES
patients.

1,2,3,4,5,6,7,8 | Review the results from each test, 9 Identification of common artefacts.
taking into account artefacts, 1 The effect and implications of artefacts on the procedure results and the
necessary adjustments of values actions needed to be taken to rectify them.
and planned/unplanned events
occurring during the test.

1,2,3,4,5,6,7,8 | Compare the values/traces obtained | § Normal/abnormal left ventricular systolic function, including wall motion
with the normal range/values related abnormalities and myocardial segments.
to the procedure.

1,2,3,4,5,6,7,8 | Produce a clear written report of the |  Requirements for content and format of reports for cardiac ultrasound
procedure. procedures.

1,2,3,4,5,6,7,8 | Actively seek accurate and 1 Sources of relevant information and methods of access.
validated information related to
evidence-based best practice with
respect to cardiac ultrasound
imaging.

9 Present the findings of a critical 1 Critical analysis and literature review.
review of current published research | § Evidence-based practice.
literature for general cardiac M Presentation skills.
ultrasound and related topics,
incorporating evidence-based
practice at your local departmental
meeting.
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MODULE 5 | Diagnosis and Management of Cardiac Rhythm COMPONENT | Specialist
Disorders: Arrhythmia Management and Patient
Follow-Up (DMCRD-6)

AlIM This rotation will enable trainees to manage a range of patients with cardiac rhythm disorders, and to support
and undertake the long-term follow-up of patients, demonstrating safe, patient-centred practice. Trainees will be
expected to build practical skills in setting up and maintaining the equipment used, produce reports, interpret
results, explain procedures to patients and gain consent, while developing and building their professional
practice.

SCOPE On completion of this module, the trainee will be able to perform routine procedures to ensure the effective and

safe working of a range of implanted cardiac devices used to treat cardiac rhythm disorders, including single
chamber bradycardia, single chamber tachycardia, dual chamber bradycardia, dual chamber tachycardia,
cardiac resynchronisation therapy with pacemaker (CRT-P) and cardiac resynchronisation therapy with
defibrillator (CRT-D). They will be able to explain routine procedures to patients, take a clinical history and gain
informed consent. They will also be able to produce a report and interpret the results.

LEARNING OUTCOMES

On successful completion of this module the trainee will:

1. Perform and interpret procedures to assess implanted cardiac devices and, using appropriate algorithms, program and optimise
the device to monitor or provide treatment appropriate to patients with single chamber bradycardia, recognising the clinical signs
and symptoms of device complications.

2. Perform and interpret procedures to assess implanted cardiac devices and, using appropriate algorithms, program and optimise
the device to monitor or provide treatment appropriate to patients with single chamber tachycardia, recognising the clinical signs
and symptoms of device complications.

3. Perform and interpret procedures to assess implanted cardiac devices and, using appropriate algorithms, program and optimise
the device to monitor or provide treatment appropriate to patients with dual chamber bradycardia, recognising the clinical signs
and symptoms of device complications.

4. Perform and interpret procedures to assess implanted cardiac devices and, using appropriate algorithms, program and optimise
the device to monitor or provide treatment appropriate to patients with dual chamber tachycardia, recognising the clinical signs
and symptoms of device complications.
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5. Perform and interpret procedures to assess implanted cardiac devices and, using appropriate algorithms, program and optimise
the device to monitor or provide treatment appropriate to patients with CRT-P (cardiac resynchronization therapy with
pacemaker), recognising the clinical signs and symptoms of device complications.

6. Perform and interpret procedures to assess implanted cardiac devices and, using appropriate algorithms, program and optimise
the device to monitor or provide treatment appropriate to patients with CRT-D (cardiac resynchronization therapy with
defibrillator function) recognising the clinical signs and symptoms of device complications.

7. Perform long-term follow-up procedures for patients with implanted cardiac devices, ensuring the safe and effective functioning
of each device and highlighting devices that may need replacement.

8. Critically appraise current literature/research studies that address the issues of the diagnosis and management of cardiac
rhythm disorders, incorporating evidence-based practice.

Note: The trainee should produce evidence of completion of immediate or advanced life support training before undertaking any of
the learning outcomes.
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CLINICAL EXPERIENTIAL LEARNING

The clinical experiential learning for this module is:

1

Identify a patient with a disorder of cardiac rhythm requiring electrophysiology and arrhythmia management and, with
permission, follow the progress of the patient from the initial consultation, through procedures and follow-up appointment, and
reflect on your learning from this process.

Observe a range of electrophysiological (EP) mapping and ablation procedures, including ventricular tachycardia (VT), typical
atrial flutter, atrioventricular nodal reentry tachycardia (AVNRT), atrioventricular reciprocating tachycardia (AVRT) and atrial
fibrillation (AF) ablation.

Identify two patients with disorders of cardiac rhythm requiring electrophysiology and arrhythmia management and critically
reflect on the effect on the lifestyle of the patient and the role of the healthcare scientist in the diagnosis and treatment of
patients.

Observe a series of patients reviewed as new and follow-up patients in an outpatient clinic and critically appraise the process of
referral, diagnosis and treatment, including the range of healthcare professionals who contribute to the care of each patient and
how the interprofessional team work together.

Take part in a multidisciplinary meeting and reflect on the way the multidisciplinary team contributes to the care of patients with
disorders of cardiac rhythm requiring electrophysiology and arrhythmia management.

Observe the treatment of children with disorders of cardiac rhythm requiring electrophysiology studies/ablation and arrhythmia
management and discuss your experience with your trainer.

All of these experiences should be recorded in your e-portfolio.

The following section details the competence and knowledge and understanding each trainee must gain. Each competence is
linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.

PROFESSIONAL PRACTICE

Trainees should ensure they refer to the professional practice learning framework and continue to achieve the professional
practice competences alongside the competences defined in this module.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1,2,3,4,5,6,7 | Control infection risks in accordance | § Protocols and requirements for hygiene and infection control related to the
with departmental protocols. relevant range of procedures, including preparation, conduct and
completion of procedure.
1 Protocol for hand washing and how effective hand washing contributes to
control of infection.
1,2,3,4,5,6,7 | Minimise risks and hazards in 1 The relevant health and safety regulations specific to the cardiac
compliance with health and safety procedure.
policies. f The potential hazards and risks and the actions to be taken to minimise
these.
1 Relevant guidelines.
1,2,3,4,5,6 Treat patients in a way that respects |  The rights of the patient with regard to privacy and dignity.
their dignity, rights, privacy and 1 The rights of the patient with regard to confidentiality of consultation and
confidentiality at all times. medical records.
1 Requirements of patients with disabilities and special needs.
1 Key factors influencing dignity, rights, privacy and confidentiality, including
age, gender, culture and beliefs.
1,2,3,4,5,6,7 | Review a suitably completed request |  The requirements for correct completion of request forms and how to
form. Greet the patient, check patient validate the request.
identity and ensufq Theimportance of checking and confirming the patient identity and the
identity is confirmed as correct and implications of not doing so.
fully identified on each type of f Confirm compliance with pre-test instructions, if appropriate.
recording system for each procedure.
1,2,3,4,5,6,7 | Select suitable technology for the 1 Factors influencing the choice of technology for arrhythmia management.
procedure, choosing and adapting the | § Clinical indications for and contraindications to arrhythmia management
appropriate diagnostic technique, using:
patient position, machine settings and ¢ introducer selection
transducer for each patient. 1 lead selection
1 single chamber device
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1 dual chamber device
1 cardiac resynchronisation therapy (CRT) devices.
1,2,3,4,5,6,7 | Set up appropriate equipment in 1 Range of equipment used, relative merits and principles of measurement,
preparation for each type of including:
procedure, including resuscitation 1 recognition of the errors or potential risks of using defective equipment
equipment where appropriate. in clinical practice and the implications of use
Calibrate where necessary. the application of relevant troubleshooting skills
identification of common faults and remedial action
1 current safety standards, including safety testing and routine
maintenance
1 requirements for set-up and calibration specific to that procedure
1 preparation of life support equipment, where appropriate.
1,2,3,4,5,6 Explain the full procedure to the 1 The physiology and pathophysiology of the heart and the appropriate
patient and address any questions choice of procedure, considering the findings from the history and clinical
they may have relating to the examination.
procedure, including the process after | § Requirements for compliance of the patient with procedure protocol
the procedure and how the patient § Common questions and concerns of patients and carers about
will be informed of the results. procedures.
1 Risks and benefits of undertaking the procedure.
1 The information needs of patients following the procedure.
9 The authority level for provision of information to patients.
1,2,3,4,5,6 Gain informed consent. 1 The importance of explaining the procedure to the patient and gaining
informed consent.
1 The relevant procedures and requirements for patient conformance.
9 Clinical indications for and contraindications to arrhythmia management.
9 Principles, guidance and law with respect to informed consent.
1,2,3,4,5,6,7 | Obtain and evaluate a clinical history | Framework for clinical history taking.
as appropriate for each procedure. 1 Normal and abnormal pathology of the heart and associated structures.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1 Pharmacological and non-pharmacological treatment of cardiac
arrhythmias.
9 Critical evaluation of the clinical history of the patient for suitability to
safely perform the test.
1,2,3,4,5,6,7 | Check and assess wound site and 1 Signs and symptoms of wound infections.
escalate any abnormal findings. q Treatment options in the event of wound infections.
1,2,3,4,5,6,7 | Check ECG and patient status 1 Normal and abnormal ECG rhythms.
throughout the procedure and report | § Process for dealing with abnormal ECG findings.
any adverse changes as necessary.
1,2,3,4,5,6,7 | Interrogate cardiac device and 1 Integrity and stability of leads.
perform and interpret standard f Safety margins in individual patients.
measurements appropriate to device | § Loss of capture and the resulting output threshold (loss of capture and
undertaking testing to ensure lead programming options).
integrity and stability, assessing 1 Normal range for lead impedance.
stored diagnostics and histograms f Pulse generator lead connection, including high-voltage leads.
and the standard parameters of the | ¢ \jedication used to treat cardiac arrhythmias.
device @ establish and program 1 Action to be taken in the event of problems with leads.
appropriate safety margins.
1,2,3,4,5,6 Optimise rate modulation, blanking 1 Factors influencing the choice of technology for cardiac rhythm
periods, refractory periods and mode management device.
switching as required.  Clinical indications for, contraindications to and patient benefit for cardiac
rhythm management device.
1 Medication used to treat cardiac arrhythmias
1 American Heart Association and European Standard Identification
1 Pulse Generator Lead Connection.
1 Device selection related to patient physiological needs.
1,2,3,4,5,6,7 | Assess implanted device for 1 Clinical indications, contraindications and patient benefit from cardiac
arrhythmias and set appropriate rhythm management device.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
algorithm to monitor or provide 1 Medication used to treat cardiac arrhythmias.
treatment appropriate to patient 1 Normal range and measurement of appropriate intrinsic P/R wave-sensing
symptomology, referring for additional amplitude and advise whether within normal limits.
diagnostic testing relevant to any  Identification and assessment of slew rate.
anomalies found. 1 Measurement of Wenckebach cycle length where appropriate.
1 American Heart Association and European Standard Identification.
1T Device selection related to the pa
1 Complications associated with anatomical anomalies and device
implantation.
1 Choice of algorithms to monitor treatment.
1 Choice of algorithms to provide treatment.
1 Additional diagnostic testing that may be required.
1,2,3,4,5,6,7 | Perform advanced testing as 1 Limitations of unipolar sensing, damaged leads and device interactions.
necessary, for example provocation 1 Myopotential inhibition with associated programming options.
manoeuvres in unipolar leads. § Standard manoeuvres for the detection of myopotential inhibition.
9 Sensitivity settings.
1,2,3,4,5,6,7 | Take appropriate action to respond to |  Recognition of the contraindications to testing prior to the test, as defined
the specific needs of the patient, as by department protocol.
defined by department protocol. 1 The range of needs of people with disabilities within a typical care pathway
for a patient with cardiac disease and cardiac arrhythmias.
1,2,3,4,5,6,7 | Review the results from each test, 1 Identification of common artefacts.
taking into account artefacts, 1 The effect and implications of artefacts on the procedure results and the
necessary adjustments of values and actions needed to rectify them.
planned/unplanned events occurring
during the test.
1,2,3,4,5,6 Compare the values/traces obtained 1 Normal ranges.
with the normal range/values related
to the procedure.
Page | 141

STP LG Cardiac Critical Care Vascular Resp Sleep Version 1.0 for 2016 17



KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING

OUTCOMES

1,2,3,4,5,6 Complete relevant documentationin | § Requirements for content and format of reports for disorders of cardiac
line with national and local policies rhythm.
and produce a clear written report of | § National and local policies for implantable devices.
the procedure.

1,2,3,4,5,6 Inform the patient of the follow-up 1 Appropriate follow-up setting and time period with understanding of
procedures and advise and inform relevant device-specific issues, such as MRHA alerts and advisories.
them of the relevant information
needed for their device type and
functionality.

8 Present the findings of a critical 1 Critical analysis and literature review.
review of current published research | § Evidence-based practice.
literature for general cardiac 1 Presentation skills.
ultrasound and related topics,
incorporating evidence-based
practice at your local departmental
meeting.
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Cardiac Science, Critical Care Science, Respiratory
and Sleep Science and Vascular Science

SECTI @ €CRI TI CAL CARE SCI ENCE
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STP Learning Framework

This document describes the learning framework for the Specialist phase of work based learning. It
describes the learning outcomes, clinical experiential learning, competence, knowledge and understanding
that must be achieved. Each trainee is expected to build on the rotational training in this specialism and
apply the knowledge, skills and experience gained from the MSc in Clinical Science.

Specialist Modules

DIVISION Physiological Sciences
THEME Cardiac, Critical Care, Vascular, Respiratory and Sleep
Sciences
SPECIALISM Critical Care Science
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CRITICAL CARE SCIENCE T SPECIALIST MODULES

Respiratory and Sleep Science 2 for Critical Care

Life Support and Emergency Resuscitation

Monitoring and Supporting Ciritically 1l Patients

Diagnostic and Therapeutic Techniques in Critical Care
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MODULE 1

Respiratory and Sleep Science 2 for Critical | COMPONENT Specialist
Care (R&SS-7)

AIM

This rotation will enable critical care trainees to perform a range of clinical diagnostic investigations undertaken to
investigate disorders of or affecting the respiratory system, interact with patients and demonstrate safe, patient-
centred practice. Trainees will be expected to build on the competence gained in the earlier module, explaining
procedures to patients and gaining informed consent (including the unconscious patient), enhancing and
extending practical skills in undertaking diagnostic investigations, setting up and maintaining the equipment used,
producing and interpreting results, and building their professional practice.

SCOPE

On completion of this module, the trainee will have had the opportunity to consolidate their knowledge, skills and
experience of routine investigations, and will also be able to perform and interpret blood gas analysis, a range of
cardiopulmonary exercise test protocols and initiate non-invasive ventilation. They will be able to explain each
investigation to patients, take a clinical history and gain informed consent, and demonstrate clinical reasoning
skills. They will have a clear understanding of the relationship between Critical Care and other clinical specialisms
in the care of critically ill patients.

LEARNING OUTCOMES
On successful completion of this module the trainee will:

=

Perform and interpret assessments of blood gas status and identify the requirements for supplemental oxygen therapy.

2. Observe and assist during full cardiopulmonary exercise testing in the investigation of respiratory, vascular and cardiac

disease.

3. Perform the selection of the appropriate mode and pattegrn

pathology and pathophysiology.

4. Set and assist in the interpretation of data from ventilator alarms and the recognition and rectification of common problems
associated with ventilator testing and application in a range of patients.

5. Perform routine non-invasive monitoring in a critical care setting and respond to trends in physiological variables.

6. Identify the requirement for and initiate non-invasive ventilation (NIV) in patients with both acute and chronic respiratory failure.

7. Discuss and agree ventilation and monitoring strategies for critically ill patients and demonstrate the communication skills
required to discuss subjects that may be difficult.
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CLINICAL EXPERIENTIAL LEARNING

The clinical experiential learning for this module is:

1 Observe the preparation and planning for the transfer of an acutely unwell patient, including the pre-transfer communication,
and discuss the role of the critical care scientist and other members of the transfer team in ensuring safe transport.

1 Identify a patient with clinical indications requiring non-invasive ventilation and, with permission, meet and discuss the impact of
NIV on the patient and their family, and reflect on your learning from this meeting.

T Identify a patient who is transferred from a critical care environment to a ward, observe the transfer and discuss with the patient
and ward staff the positive aspects of transfer and areas that could be improved, and reflect on the experience from a patient
perspective, based on your discussions with the patient.

1 Observe the role of the critical care scientist in critical care environments caring for patients with neurological and other
conditions, including burns, and discuss the different approaches needed with your training supervisor.

1 Attend a meeting at which the outcome of a clinical audit, research, innovation or service development is presented and
discuss with your training supervisor how evidence-based practice is implemented with respect to ventilation and monitoring in
a critical care environment.

All of these experiences should be recorded in your e-portfolio.

The following section details the competence and knowledge and understanding each trainee must gain. Each competence is
linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.

PROFESSIONAL PRACTICE

Trainees should ensure they refer to the professional practice learning framework and continue to achieve the professional practice
competences alongside the competences defined in this module.

Page | 147
STP LG Cardiac Critical Care Vascular Resp Sleep Version 1.0 for 2016 17



KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1,2,3,5 Control infection risks in accordance Protocols and requirements for hygiene and infection control related to the
with departmental protocols. relevant range of investigations, including preparation, conduct and
completion of investigation.
Protocol for hand washing and how effective hand washing contributes to
control of infection.
1,2,3,4,5 Minimise risks and hazards in The relevant health and safety regulations specific to respiratory and sleep
compliance with health and safety science investigations, the potential hazards and risks, and the actions to be
policies. taken to minimise these.
1,2,3,5 Select suitable technology for each Factors influencing the choice of technology for investigating respiratory and
type of investigation, choosing and sleep symptoms.
adapting the appropriate diagnostic Clinical indications for, contraindications to and patient benefit for respiratory
technique, patient position, machine and sleep investigations.
settings and transducer for each Medication used to treat respiratory symptoms and conditions.
patient.
1,2,3,4,5 Set up equipment ready for use for Range of equipment used, relative merits and principles of measurement,
each type of investigation. including:
1 recognition of the errors or potential risks of using defective equipment in
clinical practice and the implications of use
identification of common faults and remedial action
current safety standards, including safety testing and routine
maintenance.
1,2,3 Obtain a suitably completed request The requirements for correct completion of request forms and how to validate
form, greet the patient, check the request.
patient ID and ensure that the The importance of checking and confirming the patient identity and the
patientodés identit implications of not doing so.
correct and fully identified on each
type of recording system.
1,23 Explain the procedure for each type The pathophysiology of the respiratory and sleep system and the appropriate
of investigation to the patient and choice of investigation, considering the findings from the history and clinical
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING

OUTCOMES
address any questions they may examination.
have relating to the procedure, 1 Common questions and concerns of patients about procedures.
including the process after the f Risks and benefits of undertaking the investigation.
procedure and how the patientwill | q  The information needs of patients following investigation.
be informed of the results. 1 The authority level for provision of information to patients.

1,2,3 Gain appropriate consent for each 1 The importance of explaining the procedure for each investigation to the
investigation/consultation as patient and gaining informed consent.
appropriate to the individual patient | § Importance of introducing yourself and your role as a clinical scientist trainee
in the critical care setting. as part of the process of introduction and consent.

1 The relevant procedures and requirements for patient conformance.

9 Clinical indications for and contraindications to challenge testing.

1 Principles, guidance and law with respect to informed consent, including the
unconscious patient.

1,2,3 Initiate a consultation, elicit 1 The features that should be present in an effective patient consultation.
information, clarify as necessary, | Structure of a consultation model, e.g. the Calgary-Cambridge model, using a
summarise, and empathise and use logical sequence that includes:
active listening techniques while 1 brief biographical
taking a patient history. 1 history of presenting complaint

1 past history
1 smoking/alcohol
1 medication (prescribed and other)
7 allergies
1 family/social
1 concerns and expectations
1 summary
1 common questioning techniques used during history taking and know
when to use them.
9 Difference between a health professional-centred and patient-centred
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
consultation.
1 How to modify techniques for patients with special needs, relevant to the
circumstances of the patient.
1 The importance of checking for patient allergies in case they are not already
documented.
1 Key symptoms relating to respiratory and sleep disorders.
1 Changes in the normal anatomy and physiology resulting in abnormalities of
respiratory and sleep systems.
1,2,3,5 Treat patients in a way that respects | I The rights of the patient with regard to consent for treatment and
their dignity, rights, privacy and confidentiality of consultation and medical records.
confidentiality, taking appropriate 1 Requirements of patients with disabilities and special needs.
action to respond to the specific T Key factors influencing dignity, rights, privacy and confidentiality, including
needs of the patient, as defined by age, gender, culture and beliefs.
department protocol. 1 Recognition of the contraindications to testing prior to the test, as defined by
department protocol.
1 The range of needs of people with disabilities within a typical care pathway
for critically ill patients.
1 Assess the pati enl T Commonpresenting conditions and pathological processes underlying the
the proposed investigation and presentation of patients referred for these investigations.
obtain a blood gas sample suitable | § Standard operating procedures (SOPs) for each investigation.
for the assessment of blood gas f Procedure and protocols for performing either arterial blood gases or an ear
status using a recognised lobe capillary sample.
technique. 1 Advantages and disadvantages of each technique.
1 Analyse and interpret a range of 1 Common presenting conditions and pathological processes underlying the
blood gas results and take presentation of patients referred for this investigation.
appropriate action with the required | § Normal blood gas values.
degree of urgency in a range of §  Abnormal blood gas values, including Type 1 and Type 2 respiratory failure.
conditions, including normal, Type 1 | q Routine maintenance, calibration and quality assurance.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
and Type 2 respiratory failure.
1,6 Identify requirements for long-term | § Common presenting conditions and pathological processes underlying the
oxygen therapy, including presentation of patients referred for this investigation.
ambulatory, and undertake 1 Requirements for ambulatory oxygen therapy.
assessments in accordance with  Indications for and contraindications to oxygen therapy.
national guidelines, titrating oxygen | § Health and safety regulations for oxygen therapy.
according to patient requirements | ¢ Mechanism of action of a range of respiratory drugs delivered to patients.
and clinical indications.
1 Complete appropriate 1 SOPs for the investigation.
documentation based on the results | § Requirements for further investigations and/or future management.
of the assessment undertaken and | § Procurement arrangements for the provision of long-term oxygen therapy.
the patientoés cl i
identify further investigations and/or
future management plans.
2 Assess the patient and undertake 1 SOPs for the investigation.
cardiopulmonary exercise testing 1 Common presenting conditions and pathological processes underlying the
using an appropriate protocol in presentation of patients referred for these investigations.
patients with respiratory, vascular  Indications for and contraindications to exercise testing.
and cardiac disease. 1 Suitability of the patient for the proposed investigation.
1 Range and use of exercise protocol.
1 Baseline measurements appropriate to the clinical question.
1 How to choose and adapt diagnostic technique, patient position, machine
settings and transducer for each patient.
I Routine maintenance, calibration and quality assurance.
2 Record results of cardiopulmonary 1 Technical comments that may influence the test outcome.
exercise testing accurately in an 1 Appropriate lifestyle change techniques for supporting the patient in their
appropriate format and analyse and treatment and management plan.
technically interpret full Y Requirements for further investigations and/or future management.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING

OUTCOMES
cardiopulmonary exercise tests. 1 Normal/abnormal ranges.

3,5,6 Assess the patient, determine the 1 SOPs for the investigation.
appropriate settings and obtain 1 Common presenting conditions and pathological processes underlying the
accurate baseline measurements of presentation of patients referred for these investigations.

NIV therapy where appropriate.  Suitability of the patient for the proposed investigation.

Initiate appropriate NIV therapy and | q  Appropriate interface and equipment settings to optimise NIV therapy.

monitor clinical status. f Potenti al i mpact of NIV therapy on th
and subjective assessment.

4 Set ventilator alarms in a range of 1 Purpose and principles of use and function of ventilator alarms.
patients. 1 How to set ventilator alarms in accordance with Standard Operating

Procedures and current guidelines.
1 Common problems with ventilator alarms and how to minimise these.
1 Importance of prioritising patient safety.

4 Assist in the interpretation of data 1 Role of the Clinical Scientist in Critical Care with respect to responding to
from ventilator alarms recognising ventilator alarms.
and rectifying common problems 1 How to interpret data from ventilator alarms.
associated with ventilator f Common problems associated with ventilator testing.
troubleshooting and the use of 9 Common problems associated with the use of ventilators in a range of
ventilators in a range of patients. patients.

1 How to rectify common problems.

7 Undertake consultations with 1 Relationships that exist between body weight and dysfunctions of the
patients to explain and agree cardiac, respiratory and endocrine systems which result in respiratory
therapeutic strategies for the disorders.
management of their respiratory 1 Therapuetic strategies for the management of respiratory conditions including
conditions. the underpinning evidence base.

i Patient-centred consultations.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1 Effective listening and speaking.
1,2,3,5 Decontaminate equipment and 1 Methods of equipment decontamination.
leave in a suitable condition for
reuse.
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MODULE 2

Life Support and Emergency Resuscitation | COMPONENT Specialist
(CCs-2)

AIM

This module will enable critical care trainees to identify the clinical signs and typical conditions associated with
critical illness and resulting in admission to a critical care environment. Trainees will be able to perform techniques
of advanced mechanical ventilation, managing, monitoring and interpreting to maximise clinical effectiveness and
enhance safe patient care. Trainees will also be expected to perform a range of other life support and emergency
resuscitation techniques. Trainees will be expected to build on the competence gained in the earlier module,
building their professional practice.

SCOPE

On completion of this module the trainee will have had the opportunity to consolidate their knowledge, skills and
experience of routine investigations, and will also be able to perform techniques of advanced mechanical
ventilation, adjunct ventilation therapies monitoring the patient and interpreting data to support high quality patient
care. Trainees will also be expected to perform and manage Continuous Renal Replacement Therapy and be able
to set up and operate a range of syringe drivers and intra-aortic balloon pumps. They will have a clear
understanding of the relationship between Critical Care and other clinical specialisms in the care of critically ill
patients.

LEARNING OUTCOMES

On successful completion of this module the trainee will:

1. Perform the selection of the appropriate mode and pattern of ventilation with respecttothepat i ent 6 s sedati o
pathology/pathophysiology, diagnosing common problems associated with ventilator testing and application.

2. Set up, apply and manage a range of adjunct ventilation therapies, such as high frequency oscillatory ventilation (HFOV), nitric
oxide therapy (NO), anaesthetic agent delivery in Critical Care and Heliox applications.

3. Interpret and apply the monitoring techniques available on high specification ventilators with respect to the ventilation settings.

4. Perform and manage Continuous Renal Replacement Therapy (CRRT) for a range of pathologies safely in accordance with
current guidelines.

5. Set up and operate an intra-aortic balloon pump (IABP) with reference to safety, risk management and therapeutic effects.

6. Set up and manage a range of syringe drivers within the critical care environment.

Note: The trainee should produce evidence of completion of basic or intermediate life support training before undertaking any of
the learning outcomes.
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CLINICAL EXPERIENTIAL LEARNING

The clinical experiential learning for this module is:

1 Observe the care and treatment of a range of patients within a critical care environment and discuss the procedures to manage
risk to patients requiring critical care, including the underpinning evidence base with your training officer.

' Work within a range of theatres where patients who may develop or have a critical iliness are treated, observing the work of the
anaesthetic team and theatre team and reflect on the role of the multidisciplinary team in the care of the critically ill patient.

1 Observe the practice of open heart surgery requiring cardiopulmonary bypass and discuss the principles and practice of clinical
perfusion with a member of the clinical perfusion team.

1 Observe the care of paediatric patients in a critical care environment and reflect on how this care may differ from that needed by
adult patients.

1 Attend a meeting at which the outcome of a clinical audit, research, innovation, or service development is presented and
discuss with your training supervisor how evidence-based practice is implemented with respect to critical care.

All of these experiences should be recorded in your e-portfolio.

The following section details the competence and knowledge and understanding each trainee must gain. Each competence is
linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.

PROFESSIONAL PRACTICE

Trainees should ensure they refer to the professional practice learning framework and continue to achieve the professional practice
competences alongside the competences defined in this module.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1,2,4,5,6 Perform all tasks in accordance with {1 Protocols and requirements for hygiene and infection control related to
relevant the relevant range of procedures, including preparation, conduct and
procedures/protocols/legislation, completion of the procedure.
including infection control, health and T Protocol for hand washing and how effective hand washing contributes to
safety, and critical incident reporting, control of infection.
ensuring appropriate patient identity 1 The relevant health and safety regulations specific to the critical care
checks are performed and the patient is procedure.
fully identified on each type of recording. | § The potential hazards and risks and the actions to be taken to minimise
these.
1 Relevant guidelines.
1 The importance of checking and confirming the patient identity and the
implications of not doing so.
1 Process of critical incident reporting.
1 Decontamination methods:
1 chemical sterilisation
1 steam autoclaving
1 irradiation.
1,2,4,5,6 Respect the dignity, rights, privacy and | § The rights of the patient with regard to privacy and dignity.
confidentiality of patients at all times, T The rights of the patient with regard to confidentiality of consultation and
taking appropriate action to respond to medical records.
the specific needs of each patient. 1 Requirements of patients with disabilities and special needs.
1 Key factors influencing dignity, rights, privacy and confidentiality,
including age, gender, culture and beliefs.
The importance of checking and confirming the patient identity and the
implications of not doing so.
A Presenting signs and symptoms of a patient who is acutely ill,
deteriorating, or collapsed.
A Recognition of the contraindications to testing prior to the test, as defined
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

by department protocol/national guidelines.

The range of needs of people with disabilities within a typical care
pathway for a patient requiring critical care.

Pathology, clinical features and the management of common problems
that present to Critical Care.

Early identification of a sick patient.

Select the appropriate mode of
ventilation rel
sedation level.

at e

g

=8 3o o To o De (o I» Do

Factors involved in the decision to admit to critical care.
Standard operating procedure (SOP) for choice of ventilation.
How to set up appropriate equipment in preparation for each type of
procedure, calibrating where necessary.
Modes of ventilation.
Clinical indications for and contraindications to ventilation.
Methods of sedation and monitoring sedation level.
Range of equipment used, relative merits and principles of measurement,
including:
1 recognition of the errors or potential risks of using defective
equipment in clinical practice and the implications of use
the application of relevant troubleshooting skills
identification of common faults and remedial action
1 current safety standards, including safety testing and routine
maintenance
1 requirements for set-up and calibration specific to that procedure.
Preparation of life support equipment, where appropriate.

Select the appropriate pattern of
ventilation with r
lung pathology/pathophysiology.

€

SOPs for ventilation.

Common lung pathologies and pathophysiology in patients requiring
ventilation.

Factors underpinning the pattern of ventilation.

Diagnose common problems associated

o[> o Do Do

Common problems associated with ventilator testing and application.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING

OUTCOMES
with ventilator testing and application.

2 Set up and perform pre-use checks on A SOPs for HFOV ventilation.
high frequency oscillatory ventilation A Benefits of HFOV and specific safety precautions required.

(HFOV) ventilator and assist in
connecting to the patient.

2 Set up and perform pre-use checks on A SOPs for nitric oxide delivery systems.
nitric oxide delivery system and assist in | A Benefits of NO delivery and specific patient and environmental safety
connecting to the patient. precautions required.

2 Set up and perform pre-use checks on A SOPs for anaesthetic agent delivery systems.
anaesthetic agent delivery system and | A Benefits of anaesthetic agent delivery and specific patient and
assist in connecting to the patient. environmental safety precautions required.

2 Set up and perform pre-use checks on A SOPs for Heliox delivery systems.

Heliox delivery system and assist in A Benefits of Heliox delivery and specific patient and environmental safety
connecting to the patient. precautions required.

3 Diagnose patient/ventilator interactions | A Relationships between the waveforms and applied anatomy and
using pressure/flow/volume waveforms. physiology.

3 Diagnose patient/ventilator interactions | A Relationships between the waveforms and applied anatomy and
using end tidal carbon dioxide physiology.
waveforms.

3 Set up and perform pre-use checks on A Standard Operating Procedure for multi-gas monitoring systems.
multi-gas monitoring system and assist | A Technical procedure with reference to patient and environmental safety
in connecting to the patient ventilator requirements.
circuit.

4 Set up and prime a continuous renal A Standard Operating Procedure for CRRT circuits.
replacement therapy (CRRT) circuit with | A Need for ANTT technique with reference to personal and environmental
reference to aseptic non-touch precautions.
technique (ANTT) techniques.

4 Evaluate appropriate anticoagulation A Methods of anticoagulation available, their management and risks.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
technique.
5 Assist in set-up and pre-use check of A SOPs for the use of Intra-aortic balloon pumps (IABP).
intra-aortic balloon pumps (IABP). A The management and the risks/benefits of IABP.
5 Evaluate appropriate mode/settings A Physiological benefits of modes/settings.
available during IABP therapy
6 Set up and perform pre-use checks on A SOPs for use of syringe drivers.
syringe driver. A Applications and risks.
A Specific requirements with respect to safety.
A Specific precautions for use with paediatric patients.
A Options available and the patient/area-specific benefits of the options.
A Software set-up options available on syringe drivers.
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MODULE 3

Monitoring and Supporting Critically 1ll COMPONENT Specialist
Patients (CCS-3)

AIM

This module will enable critical care trainees to monitor critically ill patients according to the indications for and the
selection of suitable methods of monitoring. They will be able to recognise and respond to trends in physiological
variables. Additionally, they will be expected to use their knowledge to write a technical specification and a
standard operating procedure and undertake a risk analysis. Trainees will be expected to build and extend their
professional practice.

SCOPE

On completion of this module the trainee will be able to safely and independently perform a range of monitoring
and support procedures including near patient testing, and use their knowledge to write technical specifications
and standard operating procedures. They will begin to extend their experience to the transfer of critically ill
patients and the role of other specialisms.

LEARNING OUTCOMES

On successful completion of this module the trainee will:

©CoNokrwNhE

results.

Check and prepare equipment used in high-level transfer of patients.

Perform non-invasive ventilation (NIV).

Perform electrocardiogram (ECG) monitoring, recognising and responding to trends in physiological variables.

Perform non-invasive blood pressure (BP) monitoring, recognising and responding to trends in physiological variables.
Perform oxygen saturation monitoring, recognising and responding to trends in physiological variables.

Perform capnography (CO,) monitoring, recognising and responding to trends in physiological variables.

Perform invasive pressure monitoring, recognising and responding to trends in physiological variables.

Obtain and interpret the results from blood gas samples.

Perform a range of near patient tests at the point of care specific to critical care patient requirements, quality assuring the

10. Write a technical specification for a specialist critical care item of equipment and evaluate (both clinical and financial), procure
and set up maintenance contract arrangements.
11. Write a standard operating procedure and undertake a risk analysis, ensuring all relevant patient safety aspects are included.

Note: The trainee should produce evidence of completion of immediate or advanced life support training before undertaking any of
the learning outcomes.
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CLINICAL EXPERIENTIAL LEARNING

The clinical experiential learning for this module is:

T

= =

Observe the preparation and planning for the transfer of an acutely unwell patient, including the pre-transfer communication, and
assist in the transfer of critical care patients, reflecting on how the critical care team can minimise the risk and maximise patient
safety.

Observe and assist in performing pathology tests that are commonly required to manage critically ill patients and discuss the role
of life sciences in the care of the critically ill patient.

Observe the work of haematology in blood typing, cross matching and transfusion therapy and discuss the safety processes and
possible complications from incorrect use of blood transfusion products.

Observe and assist in obtaining appropriate microbiological samples and interpretation of the results, discuss with your training
officer how clinical findings are integrated with laboratory investigations to form a differential diagnosis.

Observe the use of fluid management and drug support to treat hypo- and hypertension, and discuss the importance of fluid
management in a range of critical care situations with your training officer.

Attend a meeting at which the outcome of a clinical audit, research, innovation, or service development is presented and discuss
with your training supervisor how evidence-based practice is implemented with respect to critical care.

Observe the application of temperature control devices and assess benefit versus risk of the different modalities.

Take part in a multidisciplinary meeting and reflect on the way the multidisciplinary team contributes to the care of critically ill
patients and their relatives.

All of these experiences should be recorded in your e-portfolio.

The following section details the competence and knowledge and understanding each trainee must gain. Each competence is
linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.

PROFESSIONAL PRACTICE
Trainees should ensure they refer to the professional practice learning framework and continue to achieve the professional practice
competences alongside the competences defined in this module.
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

1,2,3,4,5,
6,7,9

Perform all tasks in accordance with
relevant procedures/protocols/legislation
including infection control, health and
safety, critical incident reporting
ensuring appropriate patient identity
checks are performed and the patient is
fully identified on each type of recording.

= =4

Protocols and requirements for hygiene and infection control related to
the relevant range of procedures, including preparation, conduct and
completion of the procedure.

Protocol for hand washing and how effective hand washing contributes to
control of infection.

The relevant health and safety regulations specific to the critical care
procedure.

The potential hazards and risks and the actions to be taken to minimise
these.

Relevant guidelines.

The importance of checking and confirming the patient identity and the
implications of not doing so.

Critical incident notification and when to judge when it is necessary to
document in incident reporting

Role of senior staff and procedures involved.

Respect the dignity, rights, privacy and
confidentiality of patients at all times,
taking appropriate action to respond to
the specific needs of the patients.

= =4 =4

= =

o P> T A

The rights of the patient with regard to privacy and dignity.

The rights of the patient with regard to confidentiality of consultation and
medical records.

Requirements of patients with disabilities and special needs.

Key factors influencing dignity, rights, privacy and confidentiality,
including age, gender, culture and beliefs.

The importance of checking and confirming the patient identity and the
implications of not doing so.

Presenting signs and symptoms of a patient who is acutely ill,
deteriorating, or collapsed.

Recognition of the contraindications to testing prior to the test, as defined
by department protocol/national guidelines.

The range of needs of people with disabilities within a typical care
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

pathway for a patient requiring critical care.

Pathology, clinical features and the management of common problems
that present to Critical Care.

Early identification of a sick patient.

Explain the procedure to the patient, if
they are fully cognitive, or the relative if
present, address any procedure-related

guestions and gain appropriate consent.

= =4 =4 -4 A

Pathophysiology and the appropriate choice of procedures, considering
the findings from the history and clinical examination.

The importance of introducing yourself and your role as a clinical scientist
trainee as part of the process of introduction and consent.

Common questions and concerns of patients and carers about
procedures.

Risks and benefits of undertaking the procedure.

The information needs of patients following the procedure.

The authority level for provision of information to patients.

The process of notifying patients of the results.

The importance of explaining the procedure for each procedure to the
patient and gaining informed consent, including the unconscious patient.
The relevant procedures and requirements for patient conformance.
Clinical indications for and contraindications to challenge testing.
Principles, guidance and law with respect to informed consent.

Use a range of data management
systems and methods to support and
improve safe and effective patient care
in the critical care environment.

Ol=2 ==

ritical Care informatics

1 Patient/Unit management
Monitoring systems, networks and interfaces
CIS data acquisition, data logging and reports
Care bundles
Audit
1 ICNARC and CCMDS

il
)l
)l
)l

Prepare the equipment in readiness for
a patient transfer, communicating with

Current legislation that governs the transfer of patients to intensive care
units, including NICE guidelines.
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

the team, patient/relatives to maximise
the safety and comfort of the patient
during the transfer.

= =4 =8 =4

=A =4 =4

Planning and communication.

Modes of transport, advantages and disadvantages.

Principles of safe patient transfer.

Monitoring and supporting the critically ill patient during transport safely
and effectively, including:

1 ventilation

1 monitoring

1 resuscitation

1 infusion pumps

1 suction.

Strategies to manage space limitations and personnel.

Ethical and governance issues surrounding transfer.

The effect of patient transfer on wellbeing of the patient and
their relatives.

Prepare the equipment required to
perform non-invasive ventilation (NIV)
and perform pre-use checks.

= =

1

Standard operating procedure (SOP) for NIV.

Modes/settings available and appropriate selection for specific patient

needs.

Range of equipment used, relative merits and principles of measurement,

including:

1 recognition of the errors or potential risks of using defective
equipment in clinical practice and the implications of use

1 the application of relevant troubleshooting skills

1 identification of common faults and remedial action

1 current safety standards, including safety testing and routine
maintenance

1 requirements for set-up and calibration specific to that procedure.

Preparation of life support equipment, where appropriate.

Discuss the options available for the

1

Apply patient specific requirements when deciding which interface is
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
patienti ventilator interface when using appropriate.
NIV.
3 Set up a cardiac monitor and monitor {1 Standard operating procedure.
heart function in a range of critically ill T Range of equipment used, relative merits and principles of measurement,
patients, interpreting and responding to including:
trends in physiological variables and 1 recognition of the errors or potential risks of using defective
calibrating as necessary. equipment in clinical practice and the implications of use
1 the application of relevant troubleshooting skills
identification of common faults and remedial action
current safety standards, including safety testing and routine
maintenance
1 requirements for set-up and calibration specific to that procedure.
1 Preparation of life support equipment, where appropriate.
1 Electrode sites for cardiac monitoring to achieve optimum ECG
waveform.
1 Choice of monitor and monitor settings and rate alarm.
1 How to recognise technical artefacts.
1 Principles of acquiring appropriate data and converting it into information
to support the diagnosis and treatment of critically ill patients.
1 How to minimise patient discomfort in relation to monitoring devices.
1 Normal ranges and interpretation in the context of the clinical
circumstances.
1 Identification of abnormalities requiring urgent intervention.
1 How to differentiate real change from artefact and respond appropriately.
o Cleaning and disinfection post monitoring.
0 Routine maintenance.
4 Set up non-invasive BP monitoring 1 Range of equipment used, relative merits and principles of measurement,
equipment in a range of patients, including:
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
interpreting and responding to trends in 1 recognition of the errors or potential risks of using defective
physiological variables and calibrating equipment in clinical practice and the implications of use
as necessary. 1 the application of relevant troubleshooting skills
identification of common faults and remedial action
current safety standards, including safety testing and routine
maintenance
1 requirements for set-up and calibration specific to that procedure.
1 Preparation of life support equipment, where appropriate.
1 SOP for non-invasive BP monitoring.
1 Importance of using only validated BP monitors.
1 SOP for setting up a non-invasive BP monitor, including choice of cuff
size and positioning.
1 Acute pharmacological treatment of hyper- and hypotension.
1 Choice of programmes/settings for blood pressure monitoring.
1 Normal BP ranges.
1 Routine maintenance, calibration.
A Cleaning and disinfection post monitoring.
5 Set up oxygen saturation monitoring 1 Range of equipment used, relative merits and principles of measurement,
equipment on a range of patients, including:
interpreting and responding to trends in 1 recognition of the errors or potential risks of using defective
physiological variables and calibrating equipment in clinical practice and the implications of use
as necessary. 1 the application of relevant troubleshooting skills
1 identification of common faults and remedial action
1 current safety standards, including safety testing and routine
maintenance
1 requirements for set-up and calibration specific to that procedure.
1 Preparation of life support equipment, where appropriate.
i Standard operating procedure.
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

= To=m —a -4

National guidance and trust policy (BTS Guideline; Thorax, 2008).

SOP for setting up an oxygen saturation monitor.

Electrode sites for oxygen monitoring to achieve optimum performance.
How to minimise patient discomfort in relation to monitoring devices.
Normal ranges and interpretation in the context of the clinical
circumstances.

Identification of abnormalities requiring urgent intervention.

How to differentiate real change from artefact and respond appropriately
Choice of monitor and monitor settings and rate alarm.

How to recognise technical artefacts.

Routine maintenance and calibration.

Cleaning and disinfection post monitoring.

Set up capnography (CO) monitoring
equipment on a range of patients,
interpreting and responding to trends in
physiological variables and calibrating
as necessary.

=A|=A=a=_=a-4=

= =4 -4 =4
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Range of equipment used, relative merits and principles of measurement,
including:
1 recognition of the errors or potential risks of using defective
equipment in clinical practice and the implications of use
the application of relevant troubleshooting skills
identification of common faults and remedial action
1 current safety standards, including safety testing and routine
maintenance
1 requirements for set-up and calibration specific to that procedure.
Preparation of life support equipment, where appropriate.
SOP for capnography.
How to minimise patient discomfort in relation to monitoring devices.
Normal ranges and interpretation in the context of the clinical
circumstances.
Identification of abnormalities requiring urgent intervention.
How to differentiate real change from artefact and respond appropriately.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1 Routine maintenance and calibration.
{1 Cleaning and disinfection post monitoring.
7 Set up for invasive blood pressure 1 Range of equipment used, relative merits and principles of measurement,
monitoring for a range of patients including:
interpreting and responding to trends in 1 recognition of the errors or potential risks of using defective
physiological variables and calibrating equipment in clinical practice and the implications of use
as necessary. 1 the application of relevant troubleshooting skills
identification of common faults and remedial action
current safety standards, including safety testing and routine
maintenance
1 requirements for set-up and calibration specific to that procedure.
1 Preparation of life support equipment, where appropriate.
1 SOP for invasive blood pressure monitoring.
1 Indications for invasive blood pressure monitoring.
1 Advantages and disadvantages.
1 Principles of invasive pressure monitoring devices and optimisation to
maximise accuracy:
1 catheter
1 tubing
1 transducer
1 amplifier and display unit
1 zero and calibration techniques
1 system dynamics, including damping, natural frequency, effect of air
bubbles.
1 How to avoid extensive invasive procedures or monitoring.
1 How to minimise patient discomfort in relation to monitoring devices.
1 Normal ranges and interpretation in the context of the clinical
circumstances.
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

Identification of abnormalities requiring urgent intervention.
How to differentiate real change from artefact and respond appropriately.

Assist in monitoring intracranial
pressure/electroencephalogram (EEG)
monitoring, interpreting and responding
to trends in physiological variables and
calibrating as necessary.

= | o =m

= =8 =84 -8-8_48_9-°

Range of equipment used, relative merits and principles of measurement,
including:
1 recognition of the errors or potential risks of using defective
equipment in clinical practice and the implications of use
1 the application of relevant troubleshooting skills
identification of common faults and remedial action
current safety standards, including safety testing and routine
maintenance
1 requirements for set-up and calibration specific to that procedure.
Preparation of life support equipment, where appropriate.
SOP for intracranial pressure and EEG monitoring.
Indications for intracranial/EEG monitoring.
Advantages and disadvantages.
Risk of infection.
Types of intracranial/EEG monitors.
Site of placement of the monitoring device.
How to minimise patient discomfort in relation to monitoring devices.
Normal ranges and interpretation in the context of the clinical
circumstances.
Identification of abnormalities requiring urgent intervention.
How to differentiate real change from artefact and respond appropriately.

Obtain a blood gas sample from an
invasive arterial/venous pressure line in
a critically ill patient and interpret the
results.

=a (To=A

Normal ranges and interpretation in the context of the clinical
circumstances.

Identification of abnormalities requiring urgent intervention.

How to differentiate real change from artefact and respond appropriately.

Use the following point-of-care testing

1
A
A

The current legislation governing Good Laboratory Practice relevant to
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
(POCT) methods/device to specified near patient testing.
quality standards to generate accurate, | A Clinical governance
valid results and document the results: | A Relevant clinical pathology accreditation (CPA) standards
1 blood gas A Standard operating procedures.
T oximetry A User training.
T electrolyte/metabolyte analyser. § The biological and statistical basis of biological variation, reference
values and action limits.
1 Use of calibration and control materials.
1 The quality management process that ensures the correct location and
storage of documentation and specimens at each stage of the process.
1 Principles and practice of internal quality control and external quality
assessment.
1 Common analytical interferences caused by contamination,
interferences, age of sample, etc.
1 Performance of analyses in accordance with appropriate standard
operating procedure.
A Routine maintenance and recording.
9 Interpret the results from near patient 1 The information to be included in an interpretative report.
testing for a range of critically ill f How to construct an interpretative report and the format required for
patients. presentation.
1 Limits of responsibility in the authorisation and issue of interpretative
reports.
Clinical conditions that may require urgent action and how to instigate
such action.
A Normal and abnormal results and their significance to the clinical
guestion or condition.
10 Write a technical specification for the 1 The complete procurement process and all available options with regard
purchase of a mechanical ventilator. to the equipment/service specification.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
10 Write a clinical/business case for the The needs analysis process, including both a clinical and financial
introduction of a POCT device into a appraisal.
new clinical area.
11 Write an SOP for the set-up of The components required to develop a comprehensive SOP on a
equipment for a technical procedure. technical procedure.
11 Write an SOP for performing a The components required to develop a comprehensive SOP on a POCT
procedure on a POCT device. analytical procedure
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MODULE 4 |Diagnostic and Therapeutic Techniques in | COMPONENT Specialist
Critical Care (CCS-4)

AlM This module will introduce the trainee to a range of diagnostic and therapeutic techniques used in the
care of critically ill patients, including electrocardiography, chest X-ray, emergency cardiac pacing and
extracorporeal therapies. Trainees will be expected to build and extend their professional practice.

SCOPE On completion of this module, the trainee will be able to safely and independently perform
electrocardiography and assist during emergency external cardiac pacing. Trainees will also be able to
set up and manage extracorporeal therapies and begin to develop skills in the interpretation of the
chest X-ray in critically ill patients.

LEARNING OUTCOMES
On successful completion of this module the trainee will:

Perform electrocardiography in a range of patients and interpret the results.

Assist in performing emergency external cardiac pacing in the critical care environment.

Set up and manage extracorporeal therapies related to mechanical ventilation (CO, removal).

Identify the normal features of a chest X-ray and some common abnormalities seen in critically ill patients, including lung
collapse/pneumothorax, acute lung injury (ALI), infection/consolidation, lung disease/pleural effusion, fibrotic disorders.

PpwnpE
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CLINICAL EXPERIENTIAL LEARNING

The clinical experiential learning for this module is:

T
T

Observe cardiac ultrasound and Doppler scanning and describe the features of a normal cardiac ultrasound scan, relating these
to the normal anatomy of the heart and vascular system.

Shadow a pharmacist working in the critical care environment and discuss the mode of action, indications and contraindications
for the treatment regimens in a range of patients.

Observe the management of severe acute haemorrhage and blood transfusion, the measurement of clotting times and factors
and discuss how acute haemorrhage and coagulation disorders are managed in a critical care environment.

Observe and assist healthcare scientists recording electroencephalograms (EEGS), recognise the characteristics of the normal
waveforms, phenomena and normal variants in the awake and sleep EEG, and discuss common abnormalities of patients
requiring critical care with the neurophysiology healthcare scientist.

Observe a series of ultrasounds of the abdomen (liver, spleen, large abdominal vessels, kidney, urinary bladder) and explain the
role of abdominal ultrasound in the care of critically ill patients.

Observe a series of computerised tomography (CT) or magnetic resonance imaging (MRI) scans of the head demonstrating
fractures and/or haemorrhage and explain the role of CT and MRI in the care of critically ill patients.

Observe the use of renal replacement therapy in critical care and in a renal dialysis unit, and describe the principles and
application of renal replacement therapy in critically ill patients and those requiring chronic therapy and the impact of renal
dialysis on quality of life of patients with chronic renal disease.

Contribute to a meeting at which the outcome of a clinical audit, research, innovation, or service development is presented and
discuss with your training supervisor how evidence-based practice is implemented with respect to critical care.

All of these experiences should be recorded in your e-portfolio.

The following section details the competence and knowledge and understanding each trainee must gain. Each competence is
linked to the relevant learning outcomes and trainees must demonstrate achievement of each competence for each linked learning
outcome.

PROFESSIONAL PRACTICE

Trainees should ensure they refer to the professional practice learning framework and continue to achieve the professional practice
competences alongside the competences defined in this module.
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KEY
LEARNING
OUTCOMES

COMPETENCES

KNOWLEDGE AND UNDERSTANDING

1,2,3

Perform all tasks in accordance with
relevant
procedures/protocols/legislation,
including infection control, health and
safety, and critical incident reporting,
ensuring appropriate patient identity
checks are performed and the patient is

fully identified on each type of recording.

Protocols and requirements for hygiene and infection control related to
the relevant range of procedures, including preparation, conduct and
completion of the procedure.

Protocol for hand washing and how effective hand washing contributes to
control of infection.

The relevant health and safety regulations specific to the cardiac
procedure.

The importance of checking and confirming the patient identity and the
implications of not doing so.

The potential hazards and risks and the actions to be taken to minimise
these.

Relevant guidelines.

1,2,3

Respect the dignity, rights, privacy and
confidentiality of patients at all times,
taking appropriate action to respond to
the specific needs of the patients.

= =4 =4

= =1

The rights of the patient with regard to privacy and dignity.

The rights of the patient with regard to confidentiality of consultation and
medical records.

Requirements of patients with disabilities and special needs.

Key factors influencing dignity, rights, privacy and confidentiality,
including age, gender, culture and beliefs.

The importance of checking and confirming the patient identity and the
implications of not doing so.

Presenting signs and symptoms of a patient who is acutely ill,
deteriorating or collapsed.

Recognition of the contraindications to testing prior to the test, as defined
by department protocol/national guidelines.

The range of needs of people with disabilities within a typical care
pathway for a patient requiring critical care.

Pathology, clinical features and the management of common problems
that present to Critical Care.
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES

Early identification of a sick patient.

= =2

1,2,3 Explain the procedure to the patient, if The importance of explaining the procedure for each procedure to the
they are fully cognitive, or the relative if patient and gaining informed consent, including the unconscious patient.
present, address any procedure-related | The importance of introducing yourself and your role as a clinical scientist
questions and gain appropriate consent. trainee as part of the process of introduction and consent.

The relevant procedures and requirements for patient conformance.
Clinical indications for and contraindications to challenge testing.
Principles, guidance and law with respect to informed consent.

=A =4 =4 =1

1 Perform electrocardiogram (ECG) Range of equipment used, relative merits and principles of measurement,

recording in a range of patients, including:

ensuring that an accurate, artefact-free 1 recognition of the errors or potential risks of using defective

tracing is obtained, modifying the equipment in clinical practice and the implications of use

procedure (in accordance with national 1 the application of relevant troubleshooting skills

guidance) if a suitable recording cannot 1 identification of common faults and remedial action

be made. Re-record if necessary. 1 current safety standards, including safety testing and routine
maintenance

1 requirements for set-up and calibration specific to that procedure.

Preparation of life support equipment, where appropriate.

Selection of machine settings to meet needs of referral/request.

Correct operation of ECG equipment.

How to monitor recording and make adjustments to maximise results.

Routine maintenance and calibration procedures.

Choice of machine settings appropriate to the ECG recording

requested/required.

Identification and rectification of equipment faults/defects.

How to check and annotate recordings to ensure accuracy,

completeness, legibility and suitability for analysis and reporting.

0 Cleaning and disinfection procedures.

0 Routine maintenance and calibration procedures.

O O OO0OO0Oo

o O
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KEY COMPETENCES KNOWLEDGE AND UNDERSTANDING
LEARNING
OUTCOMES
1 Identify life-threatening and common 1 Life-threatening/serious atrial and ventricular arrhythmias affecting
ECG abnormalities. cardiac output.
1 ECG changes associated with myocardial ischaemia and infarction.
1 ECG changes associated with electrolytic imbalances.
1 ECG changes associated with atrioventricular conduction disorders.
1 ECG changes associated with escape rhythms.
2 Describe the application of A Principles and techniques of cardiac pacing.
temporary/permanent cardiac pacing. A Indications and contraindications.
A Advantages and disadvantages.
A ECG changes during pacing.
2 Assist in performing emergency external | A SOP for emergency external cardiac pacing.
cardiac pacing in the critical care A Minimising patient discomfort.
environment. A Guidelines for ceasing pacing.
3 Set up extracorporeal therapies related | A Clinical and technical options/modes available for continuous renal
to mechanical ventilation (CO, removal). replacement therapy (CRRT) in Critical Care.
3 Manage extracorporeal therapies A Clinical and technical principles of extra corporeal CO2 removal and its
related to mechanical ventilation (CO, component options.
removal). A The risk/benefit of options available.
A The technical requirements of each option.
A Advantages/disadvantages of each option.
A Specific management options.
4 Use a systematic approach to identify A Systematic method to interpret a chest X-ray.
the features of a normal chest X-ray and | § Identification of lung collapse/pneumothorax, acute lung injury (ALI),
identify some common abnormalities infection/consolidation, lung disease/pleural effusion, fibrotic disorders.
seen in critically ill patients. A Use of X-ray for line/tube placement confirmation.
A Identify collapse/pneumothorax, infection/consolidation, lung
disease/pleural effusion.
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Cardiac Science, Critical Care Science, Respiratory
and Sleep Science and Vascular Science

SECTI &N RESPI RATORY AND SEEEC@I SACI ENC
LEARNI NG FRAMEWORK
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STP Learning Framework

This document describes the learning framework for the Specialist phase of work based learning. It
describes the learning outcomes, clinical experiential learning, competence, knowledge and understanding
that must be achieved. Each trainee is expected to build on the rotational training in this specialism and
apply the knowledge, skills and experience gained from the MSc in Clinical Science.

Specialist Modules

DIVISION Physiological Sciences
THEME Cardiac, Critical Care, Vascular, Respiratory and Sleep
Sciences,
SPECIALISM Respiratory and Sleep Sciences
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RESPIRATORY AND SLEEP SCIENCE i SPECIALIST MODULES

Respiratory and Sleep Science 1

Respiratory and Sleep Science 2
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